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A B S T R A C T

Ecosystems services (ES) provide food and recreation to humans, but are fast being degraded. Marine Protected
Areas (MPAs) have been proposed as a way to protect some of these ES, but decisions regarding what gets
protection and what gets consumed can be a source of conflicts. One such example is the Fernando de Noronha
MPA (Brazil), where there is a conflict between shark-directed tourism and fishers who would like to access the
no-take part of the MPA during part of the year. A contingent valuation method (Willingness to Pay) was used to
ascertain if tourists would accept compensating fishers for not disturbing the sharks during a specific period of
the year, by adding a symbolic increase in the taxes they already pay to either visit the island or to visit the no-
take part of the MPA. Tourists were open to this alternative (67–71%), regardless of the fee being paid. However,
there was a slight tendency to reject the fee when the tourists saw sharks during their stay, suggesting that a
closer contact with these animals triggered a less sympathetic attitude towards fishers, probably because they
start seeing fishers as wrongdoers, even if this is the worst choice for conservation. Although such a hypothetical
payment was easily accepted by the majority of the tourists and could represent an affordable solution to
conflicts, convincing those who reject such social compensation, especially if based on an irrational choice,
would be an important step for sharks and for the MPA as a whole.

1. Introduction

All over the world, tropical areas are increasingly being used for
their ecosystem services (ESs) [1], sometimes to the point of exhaustion
or for conflicting and unsustainable uses [2]. One way to protect ESs is
through the establishment of protected areas [3]. There are multiple
categories of protected areas, some are very restrictive, where only
research is allowed, and others are lax enough to allow the sustainable
exploitation of their resources [4]. Such variation in the degree of
protection can be found in terrestrial and marine environments.

The establishment of Marine Protected Areas (MPAs) is still occur-
ring at a relatively slow pace in relation to its terrestrial counterpart. At
the Seventh Conference of the Parties (COP 7) in 2004, governments
agreed to protect 10% of the marine habitats by 2012 [5]. In October
2013, IUCN estimated the actual rate only approached three percent
and that it was likely the world would reach the initial goal only after
postponing the deadline to 2020.1 Assuring a certain degree of pro-
tection is essential to the continuing provisioning of the marine ESs that
people depend upon [6].

MPAs protect ecosystems that provide direct and indirect ESs [7],
depending on the degree and effectiveness of protection of these areas.

Among the human activities that make use of ecosystem services, two
are particularly important and related in the tropics: ecotourism [8]
and fisheries [9]. Tropical MPAs, when in a good conservation state,
can be a more reliable provider of fish than unprotected neighboring
areas, working as a source to the latter through the spillover effect [10].
Resident, migratory and even species with sensitive life history aspects
(e.g., long lifespan, late maturity, few offspring), such as sharks, can
benefit from such areas [11]. Abundant fish attracts the attention of
fishers and recreational divers alike.

Shark diving tourism is a profitable business, annually generating
over USD 314 million, an ever-growing figure [12]. Tropical fisheries,
on the other hand, are in some places the only source of food and cash
for vulnerable poor communities [13]. Both activities have in common
that they rely on having access to plenty of fish in the long-term, even if
the species are not the same. Shark diving tourism is taken as a non-
consumptive ES, where its occurrence is less likely to affect the abun-
dance and diversity of fish. Fishing, on the other hand, consumes the
resources it depends upon, and even if not focused on sharks, could
disrupt the trophic chain, depending on how it is done and on how
much fish biomass is removed from an area [14]. Additionally, there is
always the chance of incidental catch, when non-target species are
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caught, sometimes at considerable numbers [15]. Therefore, the sus-
tainable maintenance of livelihoods through fisheries and of shark
diving tourism demands the establishment of a middle ground in the
use of ecosystems. The lack of an agreement between different uses can
lead to conflicts, which ultimately can threaten the already insufficient
conservation endeavors [16].

The establishment of protected areas may alter land-use rights, by
exclusion, restriction or even by passing these rights to others [17],
such as to a local or an external elite [18]. It can also result in the
criminalization of natives for their original practices [19]. Conflicts
between users and MPAs can jeopardize their effectiveness to the point
of making some MPAs less successful than the unprotected areas that
surround them [20]. This would be the case when fishers or other users
specifically target the MPA to make a political point, for disagreeing
with their presence or with the way they were arbitrarily established.

In Brazil, the first protected areas followed the American style of
native dispossession to protect an area from any human use, other than
contemplation [21]. However, from the late 1980s on, natives and lo-
cals saw an opportunity to ally nature protection to land-rights by
creating new categories of protection that allowed human presence
[22,23]. Whereas some of these areas have been successful, others face
difficulties either because of market pressure on their natural resources
that encourage people to break the rules or because of difficulties
stemming from arrangements made in the past that cannot be sup-
ported by current legislation.

In this study, an economic tool was used to propose alternatives to
social conflicts regarding the use of ecosystem services by small-scale
fisheries and shark diving tourism. The case study was in the MPA of
Fernando de Noronha (Brazil), the main shark diving tourism destina-
tion on the south Atlantic coast, which also hosts a traditional com-
munity of small-scale fishers. According to some stakeholders (some
managers at the time of the study, for instance), fisheries threaten shark
diving tourism by interfering with the trophic chain or with shark be-
havior; whereas fishers feel they have lost their traditional rights, and
are forced to give way to tourism interests. Although this MPA was first
designed to accommodate local fishers’ interests, legislation changes,
tourism growth, and mismanagement created a conflict that could
threat the current MPA status [20]. Therefore here it was assessed if
tourists were willing to compensate fishers for their economic losses
due to restrictive access to fishing grounds in order to not disturb
sharks. The findings of this study look into alternative economic ways
to solve or ameliorate conflicts that arise when certain ES are used by
one activity and restricted to others due to a protected area. Solving
conflicts is an important step to assure the effectiveness of protected
areas [24], through improved compliance [25].

2. Material and methods

2.1. Fernando de Noronha, conflicts from an MPA

Fernando de Noronha is a 26 km2 MPA, located 345 km off the
South Atlantic coast of Brazil (3°51'13.71" S, 32°25'25.63" W), which is
zoned into two management categories: a no-take zone that en-
compasses 70% of the MPA, where visitation is limited and only al-
lowed under a fee, and a sustainable use zone, where fishing, diving and
tourism are allowed (Fig. 1). In 2014 and 2015, the number of people
who entered the no-take zone was 63,896 and 76,472, respectively.
These figures, together with the monthly number of divers, were pro-
vided by ICMBio, the federal agency that manages all federal protected
areas in Brazil.

The MPA comprises an archipelago that includes a large inhabited
island plus other 19 small islands. The GDP of the island, estimated at
about BRL 78 million in 2015 (USD PPP 42.18 millions) [26] or BRL
15,600 per capita (lower than the Brazilian GDP per capita, BRL
28,876), comes mainly from tourism (general nature and diving
tourism) [27]. Diving, specifically, attracts about 24,000 people

annually, due to its warm, clear and fish-rich waters [27]. The beaches
of the archipelago are a nursery and breeding ground for resident
sharks. Among the most common sharks in the area, there are the
Caribbean (Carcharhinus perezi), nurse (Ginglymostoma cirratum) and
lemon (Negaprion brevirostris) sharks. The archipelago waters are also
regularly visited by tiger (Galeocerdo cuvier) and silk (Carcharhinus
falciformis) sharks. Sharks are easily sighted, even from the beaches.
This has turned Fernando de Noronha into the main shark-destination
of the Atlantic coast of South America [27], especially sought by divers.
Wildlife education and conservation are not specifically addressed by
dive companies, but the park holds free daily talks on different con-
servation issues. These talks are the main evening event in the island,
with the one concerning sharks being the most popular.

Predating the tourist boom, however, Fernando de Noronha was
first and foremost a fishing island. Fishing sustained the local liveli-
hood, culture and food security. Later, shark fishing became important,
especially between 1992 and 1997, when a shark-directed fishery op-
erated on the island, targeting multiple species, including C. perezi [28].
Tour operators believe that this particular species has been severely
depleted during the shark fishing period [28]. Currently sharks are not
intentionally fished by local fishers, although some species are still
regularly caught outside the MPA limits by fishers coming from the
mainland. Local fishers target mainly tuna and other large pelagic
species caught outside the park limits, as these are the species de-
manded by local restaurants [20]. Handline fishing is the main method
used and is highly dependent on fresh sardines as bait, caught early
morning on the coast. For most of the year, fishers can catch the sar-
dines within the sustainable use zone with castnets on the surf zone.
However, for about four months out of the year, the sea is rough in this
area, whereas the no-take zone becomes calm. This is when there is a
conflict between park managers and fishers, as the latter feel it is their
inherited right to fish wherever they need. The period in which the
permitted area is unfishable was not factored in the original MPA de-
sign established in 1988, because both fishers and managers at the time
understood that local fishers would keep fishing in this area when ne-
cessary. However, new federal legislation established in 2000 banned
any extraction in some categories of protected area, including “parks”,
and some subsequent managers chose to follow the rule to the letter.

Based on interviews, it was estimated here that fishers remove be-
tween 60 and 80 kg of sardines daily from the coast of Fernando de
Noronha. For that estimate, fishers were specifically asked how much
sardine, on average, they catch before going fishing at sea. Estimates
ranged from 3 kg to 12 kg, with most around 6 kg. The average was
multiplied by the number of boats fishing at the time of the study.
According to the fishers, this is not a significant amount, even if it is
done within the no-take zone, an opinion not shared by some of the
park managers. In conversations with the latter in 2014, they posited
that besides being a no-take zone that should be enforced as such, the
use of castnets would disturb lemon sharks that also come to the shore
to feed on sardines, and juvenile or mating nurse sharks that use the
surf zone. Some managers also claimed, during interviews, that af-
fecting such sharks would have an effect on shark diving tourism
happening offshore, as the sharks would be scared away from the ar-
chipelago. However, no study has ever been done to support either the
fishers or the managers’ claims.

The island today hosts 40 active fishers who depend on the pelagic
fishery; 35 of those were interviewed. Fishers were asked to estimate
their losses due to the interdiction on catching sardines within the park
limits, which would impede part of their pelagic fishing due to lack of
fresh sardines as bait; with this figure, it is possible to estimate their
regular income. According to the fishers, without fresh sardines, their
catch drops by half (median of the answers = 50%; average = 59%),
meaning a loss of about BRL 2.000/month over the course of that four-
month period. Clearly, such losses can vary from year to year, but for
the sake of simplicity, it is used as a fixed value. This would imply a
general compensation of BRL 256.000 annually for the 40 fishers,
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which represents about one week per month of what the island gets for
charging tourists a daily fee (BRL 56.80 in May 2016) to stay on the
island. In other words, it would represent a small increase of BRL 1.20
in the daily fee (about USD PPP 0.60 in 2016). As of May 2016, tourists
also paid a second fee to enter the no-take zone (BRL 89 for Brazilians
and BRL 178 for foreigners, for a multiple-entry ticket valid for 10
days). Since this is an issue of concern between the park authorities and
the fishers, some tourists could argue that the park should be the entity
that manages this compensation. If that were the case, it would be
necessary to increase the park entrance for both Brazilians and for-
eigners alike. However, since foreigners are a minority, for simplicity's
sake here only the increase needed from the Brazilians, in order to
compensate fishers, was estimated; this raise was established at BRL
3.50, following the same steps described for the island fee.

The park fee is administered by a private company that maintains
the infrastructure of the park, and part of it is transferred to the ICMBio
administration for their own maintenance. The island's fee is supposed
to maintain the island infrastructure and is directly linked to its poli-
tical administration.

2.2. Contingent valuation method to estimate Willingness-to-Pay (WTP)

It was tested if tourists were hypothetically willing to pay to keep
fishers away from beaches that are now entirely protected. For that, a
contingent valuation estimate of Willingness to Pay (WTP) was used

[29]. The WTP approach is not meant to bring all the complexity of the
system together. For example, the presence of sharks in the archipelago
does not depend solely on fisheries, although some species can be
highly affected by fishing extraction [30]. Nevertheless, the WTP
findings can act as guidelines to support the functioning of MPAs [31].

Tourists were approached at random on the beaches and at the
airport (N=579 interviews). The interviewers identified themselves as
academics interested in investigating hypothetical solutions to one of
the island's conflicts. Only tourists that were over 18 years old and
willing to respond to the survey were approached; only one person per
family was interviewed and always individually. If a tourist was ap-
proached at the beach, he or she was interviewed regarding their
willingness to compensate fishers through an increase in the park access
fee. If he or she was approached at the airport, the interview regarded
an increase in the island fee (Table 1). The first step, after explaining
the goal of the research, was to give the person a card with some
background information on the relevance of sharks and of small-scale
fisheries, besides some information about the ongoing conflict. The
interviewers were cautious to present the information in an unbiased
form, for instance, by making sure to inform the respondent that fishers
did not target sharks. The order of the information given about sharks
or SSF was alternated to avoid and test for sequencing effect [32]. After
a tourist finished reading both cards, he or she was told that one hy-
pothetical option to end the conflict would be to compensate fishers for
their economic losses over the course of four months, and the money for
that could come from an increase either in the no-take park fee or in the
island fee (depending on where the interview took place), which were
the payment vehicles used herein. In this hypothetical scenario, the
proposed money would be given to the park, which would administer
the individual payments. It was made clear who would be managing the
money, because otherwise people might assume that the federal gov-
ernment would do it, which could have resulted in protest answers
[33]; this is due to the public's general viewpoint that the Brazilian
government is associated with corruption and bureaucracy.

After giving this information, interviewees were asked if they would
pay a fixed amount from one of two options to compensate fishers for
not fishing, thereby abstaining from interference with sharks (Table 1).

Fig. 1. The Marine Protected Area of Fernando
de Noronha, an oceanic archipelago off the
northern coastline of Brazil. The MPA is di-
vided into two areas, according to the Brazilian
conservation code: an Environmental
Protected Area (from Portuguese Área de
Proteção Ambiental – APA) where some uses
are allowed and residency is permitted, and a
no-take area (Parque Nacional Marinho –
PARNAMAR) where consumptive use is not
allowed (e.g.: fisheries) and visitation is con-
trolled. The numbered lines represent different
depth contours. The thick black line represent
the limits of the no-take zone, whereas the
sustainable use zone includes part of the land
and the area not limited by the black line. Note
that the no-take zone follows the 50m deep
contour line.

Table 1
Real prices (BRL) paid by tourists and options offered to compensate fishers for
their economic losses when they cannot catch sardine outside the no-take zone
(conversion rate in 2016: USD PPP 1= BRL 1.995). A tourist would be pre-
sented either Option 1 or 2. The number inside parentheses corresponds to the
number of interviews done for each option.

Value of the fee Island fee (N) Park fee (N)

At the moment of the interview 56.80 89.00
Option 1 57.80 (111) 92.50 (177)
Option 2 58.80 (131) 94.50 (160)
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The question was framed as:

Today the (park access fee or the island fee) is $X to (access the park for
10 days or per day). Would you pay $X+Y if the extra $ (Y) were used
to compensate fishers for the period they would not fish?

The information between parentheses was chosen according to the
interview being done, either regarding an increase in the park fee or in
the island fee. X here represents the value tourists were paying for ei-
ther of the fees at the moment of the interview, and Y is the extra hy-
pothetical amount to be added to the fee, as described in Table 1.

The word choice of the question aimed to balance both the con-
servation and the social sides of the conflict in order to avoid influen-
cing the tourists’ answers. For instance, if the question stated that the
extra money would be used to protect sharks from fishers, fishers would
be placed into a negative context.

This method, where one of N fixed values is offered, is known as the
simple referendum method. The lowest value offered represented the
amount necessary to compensate fishers for four months without
catching sardines, while the second value would be enough to cover
half of the year without fishing. The price options were randomly as-
signed to interviewees in order to have a relatively balanced sample.
Here there was no interest in testing the price effect on the interviewee's
answer, the intention was to provide reasonable alternatives that can
eventually be used by the park itself to solve an existing conflict. This
explains why small differences in price options were used.

The tourists were also interviewed about some basic socio-economic
and perception variables that could help explain their WTP choice,
specifically:

• income (continuous),

• education level (categorical),

• age (continuous),

• gender (categorical),

• if they eat fish/seafood (binary),

• the number of days they stayed or planned to stay on the island
(continuous),

• if they saw sharks while at the island (binary), and

• how important seeing sharks was for their decision to come to the
island (categorical variable on a scale from 1 to 5, where 5 re-
presented highly important; Likert Scale).

The questionnaires were pre-tested with 282 people, and then
readjusted to exclude foreigners (there were not enough foreigners
visiting the island in 2016); to make sure people properly understood
the intention of the research and to avoid referring to what was a
contentious political moment in Brazil, and which otherwise might
have resulted in answers that would reflect the internal political divi-
sion. For instance, in the pre-test over 20% of the interviewees stated
they would not pay anything because they were against any sort of
government social support to the poor (fishers in this case), a response
rarely seen in the subsequent interview periods.

Chi-square tests were used to test differences in the proportions of
answers, such as a higher or lower rejection rate for the payment of
different options. A Mann-Whitey test was run to compare the Likert
Scale on how important it was for the interviewee to see sharks.

The WTP data was analyzed using binomial logistic (logit) general
linear models (because the answers were either yes or no regarding the
payment), using the socio-economic and background information as
explanatory variables, according to the following model:

= + Xλ α βij (1)

where α is the intercept, β represents the vector of the regression
coefficients, and Xij is the vector of explanatory covariate.

The bid value was not included in the model because the inter-
viewees were not sensitive to price variation (chi-square test), given the
slight difference between the bid options. An ANOVA was run to test
the improvement of the model after the sequential addition of each
variable. For both models, the ANOVA confirmed the significance of the
variables presented in the logit model as relevant (i.e., those with
p < 0.05). The probability of the dependent variable λ taking on the
value 1 for given values of Xij was estimated as follows:
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All tests were run using the software R, with the regressions done
with the package glm2 [34].

3. Results

The average number of entrance tickets to the no-take area sold to
Brazilian and foreign tourists in 2014 and 2015 reached slightly over
70,000 people per year, with a monthly peak in October of over 6700.
Brazilians made up more than 80% of the tourists, meaning that the
total revenue generated by tourists visiting the park only from entrance
tickets was about BRL 7.5 million year1 (for other sources of revenue
generated by ecotourism, such as accommodation, please check [27]).
Scuba diving revenue shows the same peak in October, when it reaches
an average of BRL 1.5 million. In 2014 and 2015, on average the three
diving operators generated almost BRL 13.5 million year−1, with most
dives happening within the boundaries of the no-take area of the MPA
and its coasts. The total revenue generated by recreational activities is
thus the sum of entrance tickets to the no-take area plus the scuba
diving trips, which reached BRL 21 million a year1.

A total of 337 people were interviewed at the beach and 242 people
at the airport regarding their willingness to accept an increase in the
park entrance fee or island fee, respectively (Total N= 579). The order
of the information presented to tourists about sharks or SSF did not
influence their answer (Anova F-value Park fee = 0.134 p > 0.715; F-
value Island fee = 0.008 p > 0.928). The tourist profile was very similar,
regardless of the interview answered (Table 2). However, it is note-
worthy that tourists who answered the interview when they were
leaving the island attributed more importance to seeing sharks than

Table 2
Survey respondents’ characteristics. The Park Fee interview was administered to tourists on beaches, whereas the Island Fee interview was administered to
tourists at the airport, when leaving the island (conversion rate in 2016: USD PPP 1= BRL 1.995).

Characteristic WTP – Park fee (N=337) WTP – Island fee (N=241)

Monthly income R$15.718,45 (± R$14.776,85) R$13.618,72 (± 10.392,61)
Education 91.4% higher education 91.7% higher education
Age 40.1 (± 13.9) 39.2 (± 12.2)
Gender 63.7% female 56.2% female
Eat fish/seafood 93.8% eat fish/seafood 96.3% eat fish/seafood
#days at the island 6.1 (± 2.6) 5.5 (2.0)
Saw sharks 63.8% saw sharks 72.3% saw sharks
How important was seeing a shark (from 1 to 5) 1 (not important) = 47.8% 1 (not important) = 38.0%

2–4 (mildly important) = 38.0% 2–4 (mildly important) = 34.7%
5 (very important) = 14.2% 5 (very important) = 27.3%
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those who were still enjoying their stay (Mann-Whitney U = 35,960;
two-tailed p-value = 0.007). This could have been because the first
group also had a higher percentage of people who actually had seen
sharks during their time there (72.3%× 63.8%), which may have made
them reconsider their first opinion or made them believe that they al-
ways attributed more importance to sharks.

The overall rejection rate regarding paying an extra value to com-
pensate fishers was 29.7%, with tourists being slightly less inclined to
pay the island fee (33%) than the park access fee (27.3%). The reasons
for rejecting any increase were very similar in both cases: most people
believed that the prices are already too high and, if needed, the money
to compensate fishers should come from the original fee. Others, despite
the efforts to detach the research from the general public's distrust for
Brazilian governmental institutions, stated that they would not trust
that this money would actually ever be given to fishers. In both cases,
the rejection tended to be higher for the highest payment option, al-
though this figure was not statistically significant (chi-square, p > 0.1)
(Table 3)

The binary logistic regression analyses identified those tourists who
would be more willing to pay to compensate fishers for a period without
fishing, i.e. which would keep the park as a no-take area. The results
were slightly different for each model (Table 4), but both sets of models
are alike in that a tourist who actually saw a shark during the stay on
the island is less likely to approve of compensating fishers for their non-
active period.

For the park fee vehicle, the final model included the age of the
interviewee and noted whether or not he or she had seen a shark as
significant factors. Both factors affected the WTP negatively, although
the effects were small and non-linear. For instance, people who saw
sharks were 0.55 times less likely to accept paying a compensation for
fishers, whereas for every unit of age added, i.e., year, the interviewee
got 0.98 less likely to pay (Table 4). However, the effect of age is non-
linear and slightly biased towards a small sample of people older than
75. As an example, the odds of somebody who saw a shark, who was 65
years old and who approved of compensating fishers was 54.9%,

whereas a 20 year-old person, who also saw a shark, would have odds
of 78.3%.

For the island fee vehicle, the final model included having seen a
shark and the number of days the interviewee planned to stay on the
island as significant variables. Again, the effects of these variables were
negative on tourist WTP. Specifically, every additional day a person
stayed on the island reduced the chances of accepting the payment by
0.85 times, whereas having seen a shark during the stay reduced the
chance of paying by 0.50 times (Table 4). As an example, the odds of
somebody who stayed on the island for five days and who saw a shark
and was willing to compensate fishers was 65.1%. If this person had
stayed for only one day, the chances would have been 77.7%.

4. Discussion

Despite high expectations placed on MPAs, in many instances they
have not been able to stop deterioration of marine environments,
sometimes due to exclusion of important, but overlooked stakeholders,
who are often artisanal fishers [24]. By carefully considering the as-
pirations and expectations of fishers part of the secret to long-term
success of MPAs may be unlocked [35], especially in those where
conflicts between users and managers lead to non-compliance behavior
[25]. Here a conflict between shark directed tourism and fisheries was
investigated by assessing the potential of using an economic tool to
solve or ameliorate such conflict. Specifically, the possibility of main-
taining tourism and fisheries revenues by compensating fishers for their
time away from fishing was explored. This option showed promising
results, as the compensation could be easily achieved with a symbolic
increase in taxes already paid by tourists. The choice was for using
realistic price options that could solve an existing problem instead of
testing the effect of implementing different prices. By doing that, the
chances that respondents would be overestimating their real desire to
pay an extra fee when facing a real situation was also probably de-
creased [36].

Overall, most tourists (67–71%) would accept paying more to visit
the archipelago or to enter the no-take zone if this extra money were
given to fishers. Such an alternative would be a win-win solution, as it
would encompass maintaining the current economic gains of tourism,
an increase in fisher income and the maintenance of the shark status.
Although this is a simplified approach, because it posits that the pre-
sence of sharks in the archipelago is solely dependent on fisheries, some
studies suggest that reef sharks specifically can show high site fidelity
once protected from fisheries, regardless of other environmental factors
[30].

Table 3
Simple referendum results for the Willingness to Pay for an extra amount on the
daily island fee or on the total park fee (conversion rate in 2016: USD PPP 1=
BRL 1.995).

Additional amount “Yes” – Park fee “Yes” – Island fee

R$1.00 (island)/ R$ 3.50 (park) 70.3% 76.3%
R$2.00 (island)/ R$ 5.50 (park) 64.1% 68.8%

Table 4
Logit model results for respondent decision to pay.

Island fee model Park fee model

Variable Parameter estimate Standard error Odds ratio Parameter estimate Standard error Odds ratio

Intercept 1.574e+01 7.226e+ 02 NA 3.191e+ 01 1.590e+03 NA
Income 2.986e− 06 1.427e− 05 NA 4.449e− 06 9.976e− 06 NA
School Complete High School − 1.528e+ 01 7.226e+ 02 NA − 1.506e+ 01 6.391e+02 NA
School Incomplete High

School
− 1.585e+ 01 7.226e+ 02 NA − 1.595e+ 01 6.391e+02 NA

School Grad School − 1.407e+ 01 7.226e+ 02 NA − 1.487e+ 01 6.391e+02 NA
School Complete College − 1.469e+ 01 7.226e+ 02 NA − 1.477e+ 01 6.391e+02 NA
School Incomplete College − 1.433e+ 01 7.226e+ 02 NA − 1.399e+ 01 6.391e+02 NA
Age 1.139e− 02 1.279e− 02 NA − 2.496e− 02* 9.419e− 03 9.75e− 01 (9.6 to 9.9e− 01)
Gender M 2.526e− 01 3.054e− 01 NA − 1.468e+ 01 1.455e+03 NA
Eat fish 3.212e− 01 7.320e− 01 NA − 4.657e− 03 5.173e− 01 NA
Has seen shark − 6.621e− 01* 3.461e− 01 5.16e− 01 (2.6 to

9.9e− 01)
− 5.453e− 01* 2.881e− 01 5.79e− 01 (3.3 to

1.02e+ 00)
Importance of seeing a shark − 2.732e− 02 8.896e− 02 NA 5.759e− 04 8.753e− 02 NA
Days MPA − 1.545e− 01* 7.320e− 02 9.73e− 01 (8.2 to

1.6e− 01)
− 3.609e− 02 4.803e− 02 NA

* Significant at the 5% level. Odds ratio are presented for the significant variables.
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Offering compensation to fishers for their income indirectly lost due
to tourism could be an alternative to decreasing or mitigating ongoing
conflicts, especially because the economic benefits of tourism do not
spillover directly to fishers [37]. Such compensation could be inter-
preted as a payment for environmental services (PES), as fishers would
be receiving it for maintaining fisheries, including sharks. Brazil al-
ready has a specific PES system that compensates fishers during closed
seasons to support the reproductive period of some species [38]. This
system, as it exists now, varies from state to state and is only applicable
to a few economically relevant species (e.g.: lobsters, shrimps, snook,
etc.) during their reproductive season, which can vary from three to six
months.

The approach suggested here is somewhat similar, as fishers would
also be compensated for not fishing inside the no-take area, which is
their demand and main point of contention. To alleviate tension, fishers
would receive what they themselves estimate as their losses for not
fishing in the no-take area for those four months of the year. From a
financial point of view, this alternative is not far-fetched, as most
tourists said they would be willing to cooperate with fishers. In fact,
contrary to previous studies that used similar WTP choice models
[39,40], tourists here were not sensitive to the price being offered,
probably because they thought the suggested increases were in-
tentionally arbitrary, but enough to cover the additional expenses
brought about by a PES. Additionally, the prices offered were likely
seen as negligible when compared to the general prices levied in the
archipelago [41].

From a pragmatic point of view, using this money to compensate
fishers would require new legislation, as the existent PES compensates
fishers specifically for not fishing during the reproductive period of
target species, which is known as the closed period wage (or defeso in
Portuguese). If such a barrier can be overcome, this compensatory
mechanism is more likely to succeed than the original closed period
wage does, which is usually unenforced [42]. Enforcement would be
possible due to the isolation of the archipelago, with its well-established
boundaries, small size, and constant monitoring and vigilance, which
are key conditions for the successful management of social-ecological
systems [43].

On the other hand, compensating fishers does not really address
root problems concerning access rights. For example, in this case study,
fishers may simply reject financial compensation if they insist on having
their original access and withdrawal rights granted [44]. Through in-
formal conversations it was apparent that younger ones would be prone
to accept financial compensation, but older fishers, especially those that
participated in the MPA creation process, would be resistant to this
idea. Thus, valid as it may be, the implementation of a compensation
program should be accompanied by additional measures and negotia-
tions with fishers, such as the inclusion of transitional and adaptation
periods. It would also require careful analysis of the local value chain
and of the inflated fish demand caused by unplanned tourism [20].

As for the respondents, although most were open to paying an extra
fee to compensate fishers for their losses, it is also worth discussing the
peculiarities that make a person reply positively or negatively to this
type of compensation scheme, because from understanding the subject's
characteristics, appropriate compensatory mechanisms can be devised,
with programs for specific target groups [40]. The most striking char-
acteristic is the fact that those who actually saw sharks while on the
island tended to be slightly less sympathetic to the fisher cause. In
addition, people were more inclined to rate the importance of seeing
sharks higher when they were leaving the island than when they were
at the beginning or middle of their trip. It is possible that some tourists
might have misunderstood the WTP experiment but, based on informal
conversations with some of them afterwards, another speculation is also
possible. Although slightly counterintuitive, this finding may be sug-
gesting that closer contact with nature, and more specifically with
sharks, develops in people a more benevolent attitude towards con-
servation, and less for its consumptive uses. However, people may have

trouble establishing a direct connection between conservation and
paying someone or a company not to use a resource. If that is the case,
tourists, after spending more time on the island and interacting more
with wildlife and sharks, may begin to see fishers more negatively and
cannot bear the idea of compensating them, even if this implies shark
protection for at least part of the year. Some studies have investigated
what people actually think when answering WTP questions and found
that their reasoning can sometimes be completely unrelated to the
value being elicited and may even be arbitrary [45,46]. However, it is
also worth investigating how people react when the mechanism being
elicited aims to compensate who they already interpret or start inter-
preting as wrongdoers. This would be the case, for instance, if some
compensation was being offered to a polluting company to stop its
activities for part of the year, which many might think as unworthy of
any compensation. Still, it would be crucial to identify whether closer
contact with nature causes people to view traditional resource users as
wrongdoers, as this could reinforce dangerous stereotypes about natives
worldwide [47].

It is also interesting that people were slightly more likely to accept
an increase in the island fee, which is paid daily, than an increase in the
park entrance fee, which is paid only once. Considering that the re-
spondents stayed in the archipelago for an average of 5.5 days, they
would be actually paying more if their preferred choice were im-
plemented (Park fee = R$3.50–R$5.50, depending on the choice;
Island fee = R$5.50–R$11.00, depending on the choice and con-
sidering the average stay of 5.5 days). One possible interpretation of
this fact is that people are affected by the initial price presented to them
and do not think further on the calculations (especially in the case of
the island fee), i.e. how much that choice would personally cost to each
one, depending on how long they stay. All the interviewees were aware
of the functioning of the fees, as they pay for the island fee in advance
and are informed about the park fee upon their arrival. Those points
were also reinforced during the interview, but in-depth WTP studies
have surprisingly shown that a significant percentage of respondents do
not make any economic reasoning when answering such questions [48].

Finally, although the majority of the interviewees accepted the idea
of compensating fishers, those few that said that they would not do it,
justified their decision based less on conservation issues than on an
ideological reason. They mentioned, for instance, their distrust in the
institutions and stated opinions such as support for the poor is the
government's responsibility. Although the current survey was not de-
signed to capture ideological views and only a few people clearly
manifested them, other studies have shown that they can play an im-
portant role, depending on the issue approached (e.g., climate change
and use of fossil fuels) [49,50]. Indeed, as observed during the pilot
test, even specific heated political moments can affect people's re-
sponses and the validity of contingent valuation method, such as WTP;
this phenomenon can also jeopardize the effectiveness of conservation
initiatives. Therefore, caution is recommended not only in the de-
signing of the survey [51], but also in the choice of the moment to
administer it, in order to avoid peaks of polarization in society that may
reflect the passions of the moment, rather than deep-seated beliefs or
attitudes.

5. Conclusions

The suggested conflict between shark diving tourism and small-scale
fisheries studied here requires the investigation of alternative scenarios
that could lead to a healthy continuity of both activities. Having tourists
compensate fishers for not interfering with the more vulnerable shark
habitats (mating and nursing grounds) is an alternative that faces little
opposition and recommends a small rise in fees already paid by the
visitors. The next step for managers to adopt would be to actually im-
plement such use of an increased fee, be it by direct transference to
fishers or through mechanisms that allow a transition from sardine-
dependent fishing to different methods. Devising alternatives to
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minimize conflicts in the use of ES in protected areas is an urgent need
by many tropical countries [24], where it is usually the most econom-
ically vulnerable people who depend on the direct extraction of natural
resources, resulting in a clash of interests between the poor and con-
servationists [52]. It is also important to consider the local context in
order to adopt supporting measures to accompany financial compen-
sations because some issues, such as access rights, may be equal or more
relevant to shaping users’ opinions and perceptions regarding an MPA.
As a recommendation, future MPAs should outline clear compensatory
mechanisms to support the transition from a resource-consumptive
economy to non- or less consumptive alternatives for those directly
affected by conservation, who might find it difficult to deal with short-
or long-term loss of access to a country's natural resources [53].
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