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Marine mammals provide diverse and interconnected ecosystem services.

According to the literature, the use of these services is associated with

human needs related to provision, ecosystem regulation, education, culture,

spirituality, and recreation. Tourism with marine animals can provide

psychological benefits, emotional connection, fun, and learning, in addition

to generating high income in local communities. This study aimed to determine

the willingness to pay of the community and visitors for the conservation of the

West Indian manatee (Trichechus manatus), identify the revenue frommanatee

watching, and evaluate well-being according to the participants of this

attraction. The study was conducted from January 2020 to February 2021, in

the Costa dos Corais Environmental Protection Area, Brazil. Data were

collected using questionnaires and specific forms for the seven categories of

social actors involved with manatee watching. The contingent valuation

method was used to evaluate the willingness to pay of the respondents for

the conservation of the manatee. The willingness of individuals to conduct

voluntary work was also considered and subsequently converted intomonetary

values. Revenue from manatee watching was calculated through the direct

costs of acquiring tour tickets and indirect expenditure on accommodation,

food, transportation, and souvenirs. The feelings of the tourists who completed

the trip were determined using a semi-structured question and their level of

satisfaction was established using a five-point Likert scale. A total of 761

interviews were conducted. Most of the survey respondents were female,

with a high level of education, and with a median monthly income of USD 1

800 dollars. The average mean value declared for willingness to pay was USD

3.6 dollars per month. The median hours devoted to volunteer work were 60

hours per year, which is the equivalent of USD 2.59 dollars per month. Direct

revenue from this form of tourism was USD 125 595 dollars and total projected

revenue was USD 15 392 225.45 dollars in the studied period. The vast majority

of tourists managed to see the manatee and declared positive feelings after the

trip. We believe that more elaborate promotion of manatee-watching would

attract a higher number of tourists to the protected area.
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Introduction

Ecosystem services can be defined as the benefits that

humans derive from nature (Daily, 1997) and they can be

maintained through biodiversity conservation (Eastwood et al.,

2016). The contribution of biodiversity to the monetary value of

certain ecosystem services (Isbell et al., 2015) demonstrates that

the benefits of biodiversity conservation can be much greater

than the costs of its maintenance (Isbell et al., 2017). The

scientific literature shows that in the last 50 years, ecosystem

services have been increasingly identified, especially those

related to culture such as recreation, tourism, relaxation, and

quality of life (Felipe-Lucia et al., 2015). A growing number of

publications have focused on marine ecosystem services to

inform decision-makers as to their importance for human

well-being and the multiple implications of their loss (Sagebiel

et al., 2016; Ferreira et al., 2017; Cook et al., 2019; Malinauskaite

et al., 2020; Malinauskaite et al., 2021).

Marine mammals provide a wide range of interconnected

ecosystem services relevant to humans, such as raw materials

(meat, teeth, bones, fins, and oil), ecosystem support and

regulation, cultural identity, education, spiritual enrichment, and

recreational fun (Cook et al., 2020; Malinauskaite et al., 2021). In

the past, marine mammals were mostly exploited for subsistence

and commercial hunting (Whitehead, 1977; Domning, 1982; Luna

et al., 2008a; Luna et al., 2008b; O’Connor et al., 2009; Silva Júnior,

2010; Hoyt and Parsons, 2014). With respect to sirenians, a

combination of subsistence hunting and small-scale commercial

hunting eventually reduced known populations to extinction (in

the case of Steller’s sea cow), or close to extinction, in the case of

manatees (Forestell, 2008; Silva et al., 2017). Recently, we have

observed a transition accompanied by changes in human

understanding of nature. The old strictly utilitarian vision

focused on economic exploitation (Sousa and Mota, 2006) and

obtaining resources (Sparemberge and Lacerda, 2015), gave way to

the recognition and appreciation of aesthetic pleasure and

recreation options (Reid et al., 2005). At the same time, the

importance given to spiritual and mental well-being needs has

become as important as access to other natural resources for

consumption. In this perspective, today these animals are

emblematic species and considered conservation icons. They are

also known as “charismatic megafauna”, that is, groups of large

animals, usually mammals, with more popular appeal than others

(Einarsson, 2009; Hausmann et al., 2017; Lück and Porter, 2017;

Cook et al., 2020). They are also considered “emblematic species”

because they have great capacity to raise awareness of the need for

conservation (Barney et al., 2005; Lück and Porter, 2017). These

animals are more likely to trigger sympathy, awareness, and

financial resources for conservation, thus enabling funds to be

made available for other less attractive species (Lorimer, 2007).

Manatees is among the animals that humans consider

charismatic (Thompson and Rog, 2019), arousing the interest

of tourists in attractions involving the species. The tourism for
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observation and interaction with animals in nature has been

considered a potential conservation measure for faunal species

(Vidal et al., 2017). This type of entertainment provides for

visitors psychological benefits, emotional connection, fun, and

learning (Zeppel, 2008; Zeppel and Muloin, 2008; Silva Júnior,

2017; Patroni et al., 2019), in addition to generating high revenue

for the local communities (Beattie, 2005). Many studies have

shown the economic and social advantages of whale watching in

different locations around the world (O’Connor et al., 2009;

Knowles and Campbell, 2011; Cook et al., 2019; Cook et al.,

2020; Guidino et al., 2020; Malinauskaite et al., 2020); however,

information regarding the effects of manatee watching remains

scarce in Brazil.

Manatee watching occurs mainly in two Brazilian protected

areas: Barra do Rio Mamanguape Environmental Protection

Area (APA Barra do Rio Mamanguape) in Paraıb́a and Costa

dos Corais Environmental Protection Area (APACC) in

Alagoas. A long-term program for the release and

conservation of West Indian manatee (Trichechus manatus) is

ongoing in APACC (ICMBio, 2021). The first release occurred in

1994 in the municipality of Paripueira (Andrade et al., 2011;

Normande et al., 2015). However, after two releases,

translocations were interrupted due to the negative effects

caused by proximity to the state capital, Maceio (with an

estimated human population of 1 031 597, according to IBGE,

2017). A new site (Porto de Pedras) 70 km north of Paripueira

was subsequently chosen and has been used since 1998

(Normande et al., 2015). This location is situated between two

disjointed populations of T. manatus (Lima, 2008), and,

interestingly, the release of animals in this area was an attempt

to recover the historical range of occurrence and create gene flow

between these subpopulations (Luna et al., 2012). To date, 36

manatees have been released, of which 13 are still sighted in the

region (personal communication obtained with the APACC

environmental analyst).

The occurrence of the West Indian manatee also triggered

new business opportunities, such as community-based tourism,

and created tourist reception jobs that positively stimulated the

region (Oliveira, 2019). However, wildlife managers were faced

with the challenge of providing visitors with opportunities to

observe the rare or endangered fauna while protecting the

species from harmful impacts (Sorice et al., 2006). For this, in

2009, Associac ̧ão Peixe-Boi was founded with the aim of ensuring

that the community would assure and participate in the orderly

tourist observation of manatees. Tourism is a tool that helps in

the national dissemination of the presence of West Indian

manatee and can reduce threats to the species. As a result of

the recent tourist interest involving marine animals, there has

been an increase in consciousness and changes in long-term pro-

environmental conservation behavior (Zeppel and Muloin, 2008;

Silva Júnior, 2017). As in the case of whales (Cook et al., 2020),

increasing awareness of the importance of manatees is critical for

the creation of conservation policies for this species so negatively
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impacted by human action (Parente et al., 2004; Meirelles, 2008;

Anzolin et al., 2012; Attademo et al., 2015; Balensiefer

et al., 2017).

Manatees also have high cultural values, which vary by taxon

and by region (Ponnampalam et al., 2022; Izidoro et al., 2022).

There are several methods to value services like these for society

(Ferreira et al., 2017), however, fauna assessment is still difficult

and complex (Wiener et al., 2020). It is particularly challenging

to increase appreciation and valuation toward animals such as

whales and other aquatic mammals since they are large, usually

wild, and not commercialized (Knowles and Campbell, 2011).

The first non-market valuation studies were based exclusively on

the contingent valuation method (Cook et al., 2020). This

methodology has been used to value a broad range of non-

commercial commodities, from air quality to wildlife (Hageman,

1985). As in other studies (Hageman, 1985; Loomis and Larson,

1994; Ferreira et al., 2017), this method was preferred to

determine the willingness to pay. Contingent evaluation is a

research-based technique to declare the preferences of unusual

values or indirect values for society in relation to other items of

private consumption (Ferreira et al., 2017). This method

estimates the willingness of individuals to pay or accept to

guarantee the improvement of their well-being in relation to

changes in the availability of this resource (Motta, 1997). In this

regard, scenarios that are as close as possible to the real world

must be simulated. Thus, preferences are established in the study

that should reflect the decisions agents would make if there was a

market for the environmental asset described in the hypothetical

scenario. In more general terms, willingness to pay (WTP) is the
Frontiers in Marine Science 03
maximum amount of money an individual would willingly

spend to acquire a given product, good, or service, whether

environmental or not (Moraes et al., 2015).

That said, the objectives of this study were the following:
1. Determine the willingness of the community and

visitors to pay of for the conservation of the West

Indian manatee in the APACC, in the state of

Alagoas, Brazil.

2. Identify the revenue related by manatee watching

tourism, particularly within the APACC.

3. Determine the well-being declared by tourists after

manatee watching.
Material and methods

Study area

The APACC is a sustainable use conservation unit (Figure 1)

that covers the municipalities of Maceio, Paripueira, Barra de

Santo Antonio, Passo De Camaragibe, Sao Miguel dos Milagres,

Porto de Pedras, Porto Calvo, Japaratinga, and Maragogi, in the

state of Alagoas, and Sao Jose da Coroa Grande, Barreiros,

Tamandare, and Rio Formoso, in the state of Pernambuco

(Brasil, 1997; ICMBio, 2021). This protected area is a federal

marine conservation unit of more than 400 thousand hectares

extending for about 120 km along the coast (ICMBio, 2021).
FIGURE 1

Map of the study area with representation of the municipalities that make up the Costa dos Corais Environmental Protection Area (Contribution
by Romário Oliveira de Santana).
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The trip for tourists to watch the West Indian manatee is

carried out on a dinghy steered by rowers (Braga and Selva,

2016) and is only allowed in the estuary of the Tatuamunha

River (Porto de Pedras). This estuary includes an enclosure in

which the rehabilitated animals remain until their release

(ICMBio, 2013). Manatee watching is governed and regulated

by the Management Plan of the Costa dos Corais Environmental

Protection Area (ICMBio, 2013).
Methodology

This study was based on participant observation, tourism

sector interviews and market research. The research was carried

out using questionnaires and forms carefully drafted and pre-

tested to prevent biased results (Laurila-Pant et al., 2015). Specific

questionnaires were created for the seven categories of social

actors involved in tourism, namely artisans, business owners

(included shops, restaurants, coffee shops, bars, and the like),

manatee watching guides (community members who lead

manatee watching), tour operators (tourism business owners),

tour guides (workers who conduct sightseeing tours),

accommodation service providers, and tourists. The social actors

(with the exception of tourists) were selected using the non-

probability intentional snowball sampling method (Bailey, 1994).

The study was initiated during the coronavirus pandemic, at

which time visitation to federal conservation units was legally

suspended in Brazil (Ordinance No. 227, Supplementary

Material). As a result, the study was first conducted remotely

with the accommodation sector, through telephone interviews.

When participants showed interest in contributing to the study

but were unable to respond at the time of contact, they were given

the option of receiving the form (by e-mail or WhatsApp).

Remote interviews were conducted between June and October

2020. When tourism resumed at the APACC (Ordinance No. 771,

Supplementary Material), the interviews became face-to-face.

The tourists were interviewed after taking the observation

tour, with an opportunistic and voluntary choice according to

their interest in participating. Face-to-face interviews were

conducted from November 2020 to February 2021. The

questionnaire was also sent by e-mail to tourists registered at

the Associac ̧ão Peixe-Boi from January 2020 to February 2021. In

order to avoid duplication, we asked tourists who had answered

the questionnaire in person not to respond to the email.

The questionnaires consisted of different sections according

to the interviewed category (Supplementary Material). The first

section, included in all the questionnaires, collected data on the

socioeconomic characteristics of the respondents and

willingness to pay (WTP) a fee for the conservation of the

West Indian manatee. The fee amount was proposed by the

interviewee himself and the payment method presented was

through an additional charge on a fixed bill such as water, light,

or telephone bills (Adams et al., 2003; Ferreira et al., 2017).
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If respondents agreed to pay the fee, the next question referred

to the amount they would like to donate (i.e. the respondents

themselves who set theWTP amounts). The respondents could also

choose a preferred and trusted institution (governmental, non-

governmental, or private) to manage the donated funds. Moreover,

the willingness of the respondents to conduct volunteer work in

favor of West Indian manatee conservation was considered under

this same topic. Thus, the respondents who declared they could not

contribute financially were given the opportunity to participate

through volunteer work (Paiva, 2015; Ferreira et al., 2017).

The interviews were used to calculate the percentage of people

who accepted WTP for the conservation of the West Indian

manatee in the form of a hypothetical tax added to their utility

bills (measured in United States dollars - USD) and the percentage

of people who were willing to invest their time (measured in hours)

in volunteer work. Two types of contributions were considered and

subsequently converted into monetary values, namely the WTP in

the form of a donation and/or the volunteer work (Ferreira et al.,

2017). The number of volunteer hours was converted into a

monetary value based on 2080 work hours per year (8-hour

workday, 5 days a week, for 52 weeks of the year) and

considering the median of declared incomes of all categories.

On themanatee watching guides questionnaire, a second section

was included with a question related to the willingness to accept the

absence (WAA) of manatee watching tourism. The question was

open-ended and the respondent could answer with any value.

The direct revenues attributable to manatee watching and

generated from the sale of tickets by the Associac ̧ão Peixe-Boi

were also considered to calculate values (O’Connor et al., 2009;

Knowles and Campbell, 2011; Guidino et al., 2020). To

complement the value of recreational manatee watching, the

travel cost method was also used (Sagebiel et al., 2016), including

all indirect expenditure related to tourism of the West Indian

manatee, such as travel costs, accommodation, food, and

souvenirs (O’Connor et al., 2009; Knowles and Campbell,

2011; Guidino et al., 2020). In our study, we considered as

travel costs the sum of expenses self-reported by tourists in all

means of transport used until arriving the region where

manatees and manatee ecotourism occur. Accommodation and

food costs were calculated considering the amount paid during

the total period in which they stayed in the region. And the

spending on souvenirs was calculated from the sum of the value

declared by each interviewee. The total amount obtained (sum of

direct and indirect expenses) was divided by the number of

participants who answered questions about indirect costs

(n=362). To calculate the revenue projection, we multiply the

average value obtained by the total number of tourists who

participated in manatee watching (n=13,955) during the study

period (January 2020 to February 2021). As in the case of

Knowles and Campbell (2011), the existence value of these

animals for humans, for the manatees themselves or other

species was not included. The questions related to this

information were in a third section on the tourist questionnaires.
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A fourth section addressed the feelings of tourists when they

saw or if they saw the West Indian manatee during the tour, and

their level of satisfaction with the information and guidelines

provided during the trip. In this section, a 5-point Likert scale

was used (Likert, 1932), ranging from 1 “dissatisfied” to 5 “very

satisfied”. As a result, information related to the well-being and

satisfaction declared by the tourists was obtained.
Data analysis

All statistical analyses were conducted using R software (R

core Team, 2021), and the data are shown in Table 1. Values

expressed in USD were considered for WTP, income, and costs

declared by the respondents. Some participants omitted certain

answers, while others answered inadequately (answers in

mismatched fields, or with incoherent alternatives to what was

asked), leading to the exclusion of inconsistencies in certain

questions. For the descriptive analyses, the information in the

entire data set was used. For statistical analyses, only the subset

of data with exclusions of inconsistencies was considered.
Results

Socio-economic characteristics

A total of 761 interviews were conducted. Table 2 shows the

socioeconomic data of the respondents by category. Among the

respondents, 76.15% (n=428) declared having higher education

and/or graduate studies.

The median monthly income of respondents ranged from

USD 234 (manatee watching guides) to USD 2 160 (tourist). The

median values declared by the respondents, in the different

categories, are presented in Table 2. Regarding gender, 56.20%

(n=426) of the respondents stated they were female and 43.80%

(n=332) stated they were male. Men were more present in the

categories of manatee watching guides (male=31, female=4), tour

guides (male=6, female=2) and tour operators (male=6, female=2).

While women were the majority in the artisans (female=17,

male=6) and tourists (female=324, male=207) categories. There

was no major difference regarding gender between respondents in

the business owners (female=30, male=26) and accommodation

service providers (male=50, female=47) categories.
Willingness to pay for the conservation
of the West Indian manatee through
monetary contributions
and/or volunteering

Among the respondents, 46.65% (n=355) were in favor of

contributing to the conservation fund, 52.56% (n=400) did not
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agree to contribute, and 0.79% (n=6) did not wish to comment.

Among those in favor of contributing, 83.66% (n=297)

mentioned a monetary value. The average monthly value of

the declared contribution was USD 3.6 ( ± 11,45 SD), ranging

from USD 3.6 to USD 18 (Table 3). Considering only the tourist-

related workers and excluding the tourists, the mean WTP

contribution was USD 13.66 ( ± 15,69 SD).

The respondent categories differed in relation to the monthly

amount they would be willing to pay for maintaining the

conservation fund (F=29.33; P<0.001). These differences were

observed between artisans and manatee watching guides (P =

0.008), tourists and artisans (P = 0.01), tourists and business

owners (P = 0.004), tourists and manatee watching guides (P =

0.004) and between tourists and the accommodation service

providers (P = 0.004). On average, the manatee watching guides

declared a donation to the fund that was USD 13 higher than

that declared by the artisans (Figure 2).

In contrast, the tourists intended to donate the lowest

amount of all the investigated categories, averaging USD 3.85

per month. Considering only the category of tourists, the

amount they were willing to donate to the fund showed

differences when the motivation for the trip was to do

manatee watching (t=-2.65; P=0.02). Tourists who traveled to

the location motivated by manatee watching (16.10%) were

willing to donate an average of USD 2.38 more to maintain

the conservation fund when compared to those who traveled to

the place for other reasons (83.9%).

Statistically, the same proportion of female (53.08%) and

males (n=46.92%) respondents agreed to contribute to the

manatee conservation fund (X2 = 0,04; P = 0,86). Male and

female respondents differed in terms of the amount they would

be willing to pay monthly to maintain the manatee conservation

fund (t = -3.62; P = 0.004). Although no significant differences

were observed between the monthly income of the men and

women (t=1.14; P=0.18), male respondents declared they would

make higher donations (mean USD 5.28) than female

respondents (mean USD 2.51, Figure 3A).

The WTP also differed according to the schooling of the

respondents (F=19.69; P<0.001). These differences were observed

among respondents who had not finished elementary school

(P=0.002) and who had finished middle school (P=0.004) and

high school (P=0.016) compared to respondents who claimed to

have higher education or graduate studies (Figure 3B).

Among the respondents demonstrating WTP, 65.90%

(n=232) stated they would choose a non-governmental

organization to administer the conservation fund. Moreover,

14.20% (n=50) of respondents chose private institutions and

6.25% (n=22) indicated the government as fund manager.

However, 7.95% (n=28) chose institutions other than those

listed and 5.68% (n=20) did not answer the question.

Of all the respondents, 55.99% (n=412) stated they were

willing to volunteer. The median hours they would devote to

volunteer work was 60 hours per year. Considering that the
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TABLE 1 Statistical analyses conducted in the study.

Type of
test

Reason Explanatory
variable

Response
variable

Significance Packages and functions in R software (R Core Team, 2021)

One-way
ANOVA

To evaluate
whether the
categories of the
interviewed social
actors differed in
relation to the
monthly WTP for
maintaining the
manatee
conservation fund.

Respondent
category (artisan,
business owner,
manatee watching
guides, tour guide,
accommodation
service provider,
tour operator, and
tourist)

Declared
WTP value

P<0.05 WPerm package (Weiss, 2015), using the “perm.oneway.anova” function from
the wPerm package (Weiss, 2015) and estimated test significance through the
Monte Carlo simulation method with 9,999 randomizations.In situations where
ANOVA showed significant results, a permutation test for pairwise comparison
was used to detect the differences between which categories of respondents
occurred. The pairwise comparison was conducted using the
“pairwise.perm.t.test” function of the RVAideMemoire package (Hervé, 2021)
and the estimated P value considering the Bonferroni correction for multiple
tests, with 9,999 randomizations.

One-way
ANOVA

To assess whether
the WTP value
differs according to
the respondent’s
schooling

Schooling
(Elementary
School
(incomplete)
Elementary
School (complete)
Middle
SchoolHigh
SchoolUniversity
or more)

Declared
WTP value

P<0.05 WPerm package (Weiss, 2015), using the “perm.oneway.anova” function from
the wPerm package (Weiss, 2015) and estimated test significance through the
Monte Carlo simulation method with 9,999 randomizations.In situations where
ANOVA showed significant results, a permutation test for pairwise comparison
was used to detect in which level of education the differences occurred. The
pairwise comparison was conducted using the “pairwise.perm.t.test” function of
the RVAideMemoire package (Hervé, 2021) and the estimated P value
considering the Bonferroni correction for multiple tests, with 9,999
randomizations.

Student’s
T-test

To assess whether
respondents of
different genders
differed in relation
to WTP

Gender (male or
female)

Declared
WTP value

P<0.05 “perm.t.test” function of the RVAideMemoire package (Hervé, 2021), and P-
value estimated through the Monte Carlo simulation method with 9,999
randomizations

Student’s
T-test

To verify whether
income differed
between the gender

Gender (male or
female)

Declared
WTP value

P<0.05 “perm.t.test” function of the RVAideMemoire package (Hervé, 2021), and P-
value estimated through the Monte Carlo simulation method with 9,999
randomizations

Student’s
T-test

To analyze whether
the WTP of the
tourists who
traveled for
manatee watching
differed from those
tourists who did
not initially travel
for this purpose

Reason for the
trip (yes or no)

Declared
WTP value

P<0.05 “perm.t.test” function of the RVAideMemoire package (Hervé, 2021), and P-
value estimated through the Monte Carlo simulation method with 9,999
randomizations

Pearson
correlation
coefficient

To ascertain
whether the WTP
value of the
respondents was
related to their
income

Income Declared
WTP value

P<0.05 “perm.relation” function from the wPerm package (Weiss, 2015), and the
significance of the correlation estimated through the Monte Carlo simulation
method with 9,999 randomizations

Chi-
squared

To ascertain
whether the people
who were WTP
would also
volunteer in
manatee
conservation
projects

WTP (yes or no) Willingness
to volunteer
(yes or no)

P<0.05 “chisq.test” function from the stats package

Chi-
squared

To identify whether
the willingness to
volunteer was
influenced by
gender

Gender (male or
female)

Willingness
to volunteer
(yes or no)

P<0.05 “chisq.test” function from the stats package

Chi-
squared

Check whether the
WTP for the
conservation fund

Gender (male or
female)

Willingness
to volunteer
(yes or no)

P<0.05 “chisq.test” function from the stats package

(Continued)
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median monthly income among respondents was USD 1 080,

the correspondence of volunteer time with income revealed a

contribution of USD 31.15 per year or USD 2.59 per month. The

willingness to volunteer was influenced by the WTP to help

maintain the manatee conservation fund (X2 = 55.9; P=0.0001).

The willingness to volunteer was not influenced by the gender of

the respondents (X2 = 0.07; P=0.80). The number of hours

dedicated to volunteering did not differ between the

respondents’ schooling (F=1.80; P<0.12); that is, the

respondents’ schooling did not influence the number of hours

they were willing to devote to volunteering. The intention to act

as a volunteer was not influenced by the interviewee’s gender

(X2 = 0.07; P = 0.80).
Willingness to accept absence

Among the manatee watching guides, 60% (n=21) would

accept and suggested monetary compensation if manatees were

no longer available for watching, 28.57% (n=10) could not state

an amount, 8.57% (n=3) did not agree to receive compensation,
Frontiers in Marine Science 07
and 2.86% (n=1) declared that no amount of money could

compensate the absence of manatees on site.

The median declared WAA value among the guides was

USD 198 monthly.
Revenue from tourism related to West
Indian manatee

Most tourists traveled in groups of three (46.67%) and stayed

for five days or more (47.81%). Between January 2020 to

February 2021, 13 955 tourists took the manatee watching.

The fee charged for the tour during this period was USD 9,

totaling a direct cost of USD 125 595.

Indirect expenditure related to such tourism (including

travel costs, accommodation, food, and souvenirs) declared by

the tourists totaled USD 273 412.35 (Table 4).

The sum of the direct and indirect costs from manatee

watching was the amount this attraction and these animals

inject into the local economy, which totaled USD 399 007.40

in the period studied. A total of 362 respondents accounted for
TABLE 1 Continued

Type of
test

Reason Explanatory
variable

Response
variable

Significance Packages and functions in R software (R Core Team, 2021)

was influenced by
gender

One-
wayAnova

To verify whether
the respondent’s
schooling
influences the
number of hours
they are willing to
volunteer

Schooling
(Elementary
School
(incomplete)
Elementary
School (complete)
Middle
SchoolHigh
SchoolUniversity
or more)

Hours
(minutes)
willing to
volunteer

P<0.05 WPerm package (Weiss, 2015), using the “perm.oneway.anova” function from
the wPerm package (Weiss, 2015) and estimated test significance through the
Monte Carlo simulation method with 9,999 randomizations
TABLE 2 Level of education and income of the interviewed categories.

Category n Schooling Income

Elementary School
(incomplete)

Elementary School
(complete)

Middle
School

High
School

University
or more

Medians of monthly family
income (USD)

Artisans 23 2 4 4 6 7 360 (n = 22 respondents)

Business owners 56 1 3 5 30 17 720 (n = 50 respondents)

Manatee watching
guides

35 7 10 13 2 3 234 (n = 35 respondents)

Tour operators 8 0 0 1 5 2 900 (n = 8 respondents)

Tour guides 8 0 0 6 1 1 585 (n = 8 respondents)

Accommodation
service providers

97 1 2 5 27 62 1 080 (n = 78 respondents)

Tourists 534 0 1 2 55 476 2 160 (n = 419 respondents)
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indirect expenditure, totaling USD 1 102.20 per tourist. By way

of projection based on this average cost and the number of tour

visitors in the study period, average revenue for manatee

watching in the APACC was USD 15 381 623.10.
Feelings of tourists and level
of satisfaction

In total, 95.13% (n=508) of the tourists who took the tour

managed to view the manatees, while 4.31% (n=23) did not see

them, and 0.56% (n=3) did not respond. Regarding their feelings

when viewing/if they viewed the animal, 97.72% (n=514) of the

tourists declared positive feelings (excitement, confidence,

contemplation, awe, emotion, enchantment, enthusiasm,

happiness, surprise). Negative feelings, such as frustration and

sadness, were reported by 0.95% (n=5); while 1.33% (n=7) said

they felt indifferent.

Regarding the level of satisfaction, 74.81% (n=398) of

tourists rated the tour with a score of 5, that is, they were very

satisfied with the information received. Moreover, 18.80%
Frontiers in Marine Science 08
(n=100) rate the tour 4, 4.51% (n=24) gave a score of 3, 1.13%

(n=6) rated the tour 2, and 0.75% (n=4) rated the tour 1, that is,

they were very dissatisfied.
Discussion

In general, most of the survey respondents were had a high

level of education, an median monthly income of USD 1 800 and

a greater participation, in the responses, of the female gender. In

this study, just under half of the respondents were in favor of

contributing and would be willing to donate to a conservation

fund. This favorable number of respondents corroborates the

numbers found in other studies (Solomon et al., 2004; Paiva,

2015; Ferreira et al., 2017). The WTP value of the respondents

(excluding tourists) was USD 13.66 per month, which is lower

than the value declared by residents interviewed in Florida

(Solomon et al., 2004). Excluding the respondents who were

unwilling to donate any amount, the current days corrected

WTP value in Florida averaged USD 33,63 per survey

respondent (Solomon et al., 2004). In the present study, more
TABLE 3 Willingness to pay (WTP) for West Indian manatee conservation according to interviewed categories.

Category Accepted to pay and indicated
a value of WTP (n)

WTP median in USD WTP average in USD

Artesian 14 4.95 7.59

Business owners 32 9 12.66

Manatee watching guides 29 18 20.05

Tour operators 3 3.60 4.8

Tour guides 7 9 7.46

Accommodation service providers 31 9 13.71

Tourists 144 2.25 3.85
FIGURE 2

Average amounts in dollars (USD) that respondents would be willing to pay to maintain the manatee conservation fund, according to categories.
Vertical bars indicate ± standard deviation.
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women agreed (53.56%) to participate in the research and more

willing to pay the fee (53.08%); however, the men stated they

would donate a higher amount, as also reported by Paiva (2015)

and Solomon et al. (2004). Most of the studies reviewed by Yang

et al. (2018), however, showed no significant differences between

men and women with respect to recreation, tourism, and other

cultural ecosystem services.

In relation to schooling, the categories directly related to the

tourism production chain were the respondents with lowest level

of education. These actors were also those who wished to donate

higher amounts for maintaining the conservation fund

compared to those with a higher level of education (F=19.69;

P<0.001). This result was contrary to the results found by

Malinauskaite et al. (2020), who noted that people with a

higher school education level were more likely to pay a

conservation-oriented fee.

With respect the interaction between income and WTP, it

was observed that the higher the income, the lower the amount

the respondent was willing to donate to the conservation fund, as

also found by Paiva (2015). The monthly income of the tourism-

related social actors (except for tour operators) was lower than
Frontiers in Marine Science 09
the income of the tourists, and yet the WTP of these sectors was

higher than that of the tourists. On average, the manatee

watching guides were willing to donate the highest amounts.

The greater willingness of the tourism-related actors to donate to

a conservation fund may be related to the fact that they benefit

financially from the presence of manatees at that location. The

tourists declared the lowest donation values compared to the

others, although their category has the second highest income.

The minority of tourists traveled to the location motivated by the

presence of manatees, and they were the most favorable

regarding WTP. This fact suggests that awareness and

conservation campaigns could help promote the tour

nationally. Such efforts would attract more visitors interested

in viewing the animal and contribute financially to its

conservation, if a fund were available for this purpose. About

the institution that would administrate the conservation fund,

most respondents declared greater confidence in non-

governmental organizations for this purpose. By way of

justification, some respondents stated they were dissatisfied

with the public management of other services and attractions

in Brazil. Moreover, in regard to public management, they feared

corruption and embezzlement of funds.

The willingness to support the conservation of manatees was

also evaluated through volunteer work, which was approved by

most of the respondents. The visitors who intended to donate an

amount to maintain the fund were also the most willing to work

as volunteers, while those who had no intention of contributing

financially did not intend to work as volunteers.

Regarding the WAA, most manatee watching guides agreed

to contribute and suggested an amount. The mean monthly

declared amount in the case of absence of manatee watching

operation was equivalent to a minimumwage, which is similar to

the amount they usually earn for this activity. Only one driver
A B

FIGURE 3

(A) Average amounts in dollars (USD) that respondents would be willingness to pay to pay (WTP) to maintain the manatee conservation fund,
according to gender. (B) Average amounts in dollars (USD) that respondents would be willingness to pay to pay (WTP) to maintain the manatee
conservation fund, according to their level of education. Vertical bars indicate ± standard deviation.
TABLE 4 Indirect costs associated with manatee watching from
January 2020 to February 2021.

Indirect costs Values (USD)

Accommodation 154 345.05 (n = 396 respondents)

Food 54 392.94 (n = 432 respondents)

Transport (including airfare) 49 407.30 (n = 306 respondents)

Souvenirs 15 267.06 (n = 313 respondents)

TOTAL 273 412.35
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replied that no amount of money would pay for the absence of

manatees on site. The locally led ecotourism initiative for the

observation of T. manatus was established to manage the conflict

between fishermen and conservationists, while increasing public

awareness of the subject (Normande et al., 2015). Tourism with

these animals has gained national visibility in recent years and

has promoted the conservation of the species and income

generation for the local community (Camêlo and Araujo,

2018). In Greenland, for example, when respondents were

asked what would happen to their community should whales

disappear from their area, most stated they could not imagine

such a scenario since these animals represented a part of what

they are as people (Malinauskaite et al., 2021). Similarly, the

Associac ̧ão Peixe-Boi strengthened the sense of cooperation

among residents, both to promote tourism and to guarantee

their rights over the location. Thus, tourism, along with other

traditional economic activities, is a strong rallying and support

point for local societies that increases the local community’s

sense of belonging to a place (Camêlo and Araujo, 2018).

According to Goodwin and Roe (2001), in some areas,

tourism can generate significantly higher financial returns and

revenue than other wildlife uses. The average length of stay of

tourists in the present study area was similar to other places with

aquatic mammal observation tourism (Tischer et al., 2018). In

relation to net revenue, Wilson and Tisdell (2003) showed that

whale watching attracted 62,670 visitors and AUD 30 million for

the Hervey Bay region (Australia). According to Guidino et al.

(2020), the total expenditure of tourists who traveled for whale

watching exceeded USD 3 million in Peru. In 2009, around 70 000

visitors spent around USD 2 625 000 in Fernando de Noronha,

exclusively due to dolphin watching (Silva-Júnior, 2010). Marine

tourism that involves cetacean watching requires high-cost

logistics due to the large vessels and need for fossil fuel and

skilled crew for navigation, all of which increase the ticket cost.

Consequently, cetacean watching can be very costly for tourists

(O’Connor et al., 2009). In general, sirenians are much less

attractive to tourists than many other marine mammals. In

addition to being less well known, sirenians often occur in

turbid water with limited underwater visibility, do not exhibit

spectacular surface behaviors, and can be wary and difficult to

approach. Even so, Florida manatees engender passion and

interest in the local populace and visitors alike (Ponnampalam

et al., 2022). Regarding the tourist benefits, Solomon et al. (2004)

estimated a gross total, the current days correcte, of USD 24

338,79 (considering transportation, lodging, dining and retail

purchases) for the 30 000 tourists per year who visit the Citrus

County (Florida) to view manatees. However, it is important to

emphasize that the logistics structure of the manatee-watching

tour in Florida is more expensive than in Brazil. Manatee tourism

in Florida is big business and it includes more than a dozen

locations throughout the state and a variety of ways to interact and

observe them such as: snorkeling, diving, kayaking, canoeing,

platform viewing, among others (Solomon et al., 2004). In Brazil,
Frontiers in Marine Science 10
tourists cannot under any circumstances have any physical

contact with the animals (ICMBio, 2021). In the present study,

the tourist costs for manatee watching were most likely

underestimated regarding the total contribution to the economy

of this activity. Since the study was conducted during the

coronavirus pandemic, tourist activities were suspended for five

months, leading to interferences. Furthermore, of the 534 tourists

interviewed, 362 respondents answered the questions related to

indirect costs. Therefore, the response rate was 67.74%, thus

approaching the response rate presented by Guidino et al.

(2020). The highest tourist expenses at the APACC were with

accommodation, food, and transportation, as also found by

Guidino et al. (2020) and Solomon et al. (2004).

Unlike manatee watching in Florida, which attracts around

an estimated 380 000 and 590 000 visitors a year, respectively, to

Crystal River and Blue Springs (Ponnampalam et al., 2022) in

the present study, only 16.10% of tourists knew about the

manatees and visited the location to observe the animals. Most

of the respondents learned about the attraction after arriving at

the location. In contrast, whale watching has become an

important revenue generator in recent years (Einarsson, 2009;

Cook et al., 2020). According to the study by O’Connor et al.

(2009), global estimated revenue from whale watching was USD

2.1 billion per year, attracting more than 13 million tourists and

employing more than 13,000 people in 119 countries. In the case

of Iceland, whale watching has expanded with tourism and is

currently the largest economic sector in the country, totaling

around USD 33 million per year in direct revenue

(Malinauskaite et al., 2020). Since whales are highly migratory

species that cannot be confined to a marine ecosystem, the forms

of regulating, maintaining, and provisioning of associated

ecosystem services are limited and difficult to measure when

they are not present in a given tourist location (Malinauskaite

et al., 2021). Manatees on the central West Coast of Florida

aggregate in large numbers in the warm springs during the

winter (Sorice et al., 2003; King and Heinen, 2004; Solomon

et al., 2004; Sorice et al., 2006; Ponnampalam et al., 2022), which

makes them easier to locate by tour operators and guides. In

Brazil, part of the manatees observed in Porto de Pedras is

released and remains at the location, with no seasonality of

occurrence. For this reason, this type of tourism can occur all

year round.

In the place where manatee watching is authorized as a tourist

product, negative impacts to manatees are low because normative

instructions regulate the activity. The transit of motorized vessels is

prohibited, avoiding noise disturbance and risk of collisions.

However, there are reports of harassment by marine manatees

outside the area intended for manatee watching. As a result, in the

review of the APACCmanagement plan (ICMBio, 2021), the needs

for planning awareness campaigns on harassment and appropriate

conduct when encountering a marine manatee were added.

According to Zeppel and Muloin (2008), marine wildlife tours

offer a number of education and conservation benefits to visitors.
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The information that tourists receive during the trips seems to

directly influence their behavior (Zeppel, 2008). According to

Schänzel and McIntosh (2000), this type of tourism provides

cognitive benefits, such as improved environmental awareness

and mood (endearment). An encounter with a manatee is a

unique experience that involves interacting with a large and

docile marine mammal (Sorice et al., 2003). In the present study,

feelings of well-being and positive emotions were stated by almost

all respondents (97.90%) after seeing or if they saw the manatee.

Overall, Lück and Porter (2017) noted that respondents were

satisfied with the dolphin swim ride, as revealed by high

satisfaction scores. Vidal et al. (2013) reported feelings considered

positive (joy, excitement) in 53% of respondents who visited the

Flutuante dos Botos (floating house of the Amazon River dolphin),

in the Parque Nacional de Anavilhanas (Anavilhanas National

Park), state of Amazonas, Brazil. Pleasant feelings resulting from

charisma provide an “affective” dimension particularly associated

with strong emotional responses, especially as feedback for the

esthetic appeal of the appearance and behavior of the animal in

question (Lorimer, 2007). According to McGinlay et al. (2017),

people ’s “aesthetic perspective” favors “charismatic

megavertebrates”. Factors such as rarity, visual appearance, size,

and cultural familiarity can influence our charisma for mammals

(MacDonald et al., 2015). According to Malinauskaite et al. (2021),

whale watching guides and operators reported that spotting a whale

for the first time can be a highly sought-after and even spiritual

experience due to the rarity and sheer size of these animals. Once

the protection of charismatic species is guaranteed, these symbols

can ensure environmental survival and attract large contingents of

people to visit and view them, while providing leisure and a source

of income for the local community (Vilas Boas and Dias, 2010).

Charisma can be expanded through marketing and is open to a

certain degree of construction by conservationists; however, it is

also limited by particular ecological characteristics of the species

themselves (Lorimer, 2007).
Conclusion

Current knowledge demonstrates that marine mammal

watching tourism provides physical and emotional well-being,

which is increasingly sought by visitors who appreciate this type of

experience. The significance given to the need for spiritual and

mental well-being is currently considered as important as access to

other natural resources of consumption. Recognizing and

understanding the ecosystem services provided by our

biodiversity is a major step towards promoting more favorable

decision-making and ensuring the protection of the ecosystems

that provide these services.

The revenue from manatee watching tourism, shown in the

present study, further confirm that maintaining this attraction

highly benefits the community in which the manatees occur.

Manatee watching in Brazil could become more attractive with
Frontiers in Marine Science 11
the use of technologies, such as hydrophones equipment, which

would provide tourists with the experience of hearing underwater

environments and even vocalizations of nearby West Indian

manatees. Even with all the advantages resulting from the

observation of the manatee, possible negative consequences

resulting from the increase in the search for the attraction must

be foreseen in the local environmental regulations.

In general, increased awareness and interest in aquatic

mammals supports the argument that the ecological and cultural

contribution of these animals is more beneficial than when merely

used for provision. Moreover, the high satisfaction declared by

visitors helps restore and maintain the local way of life.

In this regard, however, the institutions responsible for

developing and standardizing the tour did not appropriately

promote the attraction. More elaborate and far-reaching

advertising in the local and national media and tourism operators

could help attract a greater number of tourists who visit the APACC

to watch the manatees. Moreover, more widespread awareness of

the attraction could add value to local tourism and differentiate it

from the other already popular sun and beach tourist destinations

in northeastern Brazil.

The information presented in this study is unpublished and

sheds valuable insight into the monetary value of manatees and

their potential cultural benefits to other APACC communities.
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um caminho para o desenvolvimento local? Rev. Eletrônica Do PRODEMA 10, 1.
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(Brasil: Diário Oficial da União).
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J. (2020). Reflections on the ecosystem services of whales and valuing their
contribution to human well-being. Ocean Coast. Manage. 186, 1–12.
doi: 10.1016/j.ocecoaman.2020.105100

Cook, D., Malinauskaite, L., Roman, J., Davıð́sdóttir, B., and Ögmundardóttir,
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