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Abstract

The growing demand for nutritious protein-rich foods has increased the visibility of the wild
animal meat market, and created an alternative replacement for traditional meats. The
informality in this product offer is a characteristic feature of this market. It is necessary to
certify the existence of a public in this market niche. This segmentation of the wild animal meat
consumer market in Belén municipality, Parastate, in the Brazilian Amazon, was carried out to
identify consumers’ perceptions of the economic potential of this activity. Data were obtained
from a representative sample of consumers in Belén, one of the most representative
consumption centers in the Amazon. Market segmentation was performed using two
multivariate techniques: factor analysis to simplify the original data matrix, and cluster analysis
to identify homogeneous groups according to the highest degree of similarity of objects in
relation to the attributes of interest. The survey results showed that factors such as consumption
preferences, product availability, education level, income, and family composition are
determinants of the consumption of wild animal meat. The study also confirmed the existence
of a market for this product in food establishments such as bars and restaurants. The main wild
animal meats consumed were tartaruga-da-Amaz&ia (Podocnemis expansa) (61.67%),
alligator (Alligatoridae) (56.67%), paca (Cuniculus paca) (52.50%), deer (Cervidae) (40.83%),
armadillo (Dasypodidae) (40.00 %), muqu& (Kinosternon scorpioides) (30.83%), capybara
(Hydrochoerus hydrochaeris) (29.58%), tortoise (Chelonoidis) (21.25%), tracaja(Podocnemis
unifilis) (19.58%), peccary (Pecari tajacu) (17.08%) and sloth (Folivora) (12.92%). The
expansion of this market, requires strategies to strengthen the regular sustainable supply of the
product, including public initiative efforts regarding the regulatory framework of the activity
and entrepreneurial efforts for the necessary investments in breeding and slaughtering system
officers.

Keywords: amazon — sustainable livestock, cluster analysis, exotic meats, marketing
1. Introduction

In areas where indigenous populations live, hunting wild animals is still a very important
practice from the point of view of food sovereignty, as many populations still maintain the
traditional practice of consuming these meats (Reis and Queiroz, 2018).
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Although these discussions usually permeate under rural realities (Valsecchi and Amaral,
2009; Reis and Queiroz, 2018), the expansion of such consumption has been gaining strength
due to the perception of the wild animal meat market as a potential source of interest to chefs,
restaurant owners, and animal wild farmers (Oliveira et al., 2018).

In this context, many studies have been carried out to evaluate the production of wild animals
as a sustainable use strategy (Nogueira and Nogueira-Filho, 2000; Souza et al., 2014; Amaral
et al., 2016; Oliveira et al., 2018).

However, despite the growing interest in this area, the national market for exotic meats
remains largely informal. Hence, it is important to carry out studies that demonstrate the
potential for sustainable production and changing the perception of consumers regarding
these types of meats.

One of the reasons that can boost the supply of wild animal meat is the expectation regarding
the expansion of investments in sustainable breeding, as a way to consolidate the consumer
market. Oliveira et al. (2018) highlight that this perspective is also important in promoting the
diversification of production, increasing food security, creating a source of income for small
farmers, and reducing negative interference in the environment by combating predatory and
illegal hunting.

Regarding the economic aspects, Inovas et al. (2017) indicates a movement in the market
(trade) due to the legal trade in Amazonian species (including wild animals) of around
US$128 million per year. The exploitation of wild animals has also increased because of the
greater demand for protein-rich foods with lower caloric value and fat levels, and high
nutritional values (Pereira et al., 2006). However, further studies are needed to confirm the
existence of a consumer demographic in this market niche.

To fill this gap, market segmentation was carried out in this study to qualify the profile of
wild animal meat consumers in the municipality of Belén in the state of Para This
segmentation was done using variables such as age, sex, income, and education level, among
others, which according to Kotler (2012), are usually associated with the needs and desires of
consumers.

In this sense, this study aims to inform entrepreneurs and public policymakers about the
potential of this market in the municipality of Belén and, by extrapolation, to other
consumption centers in the Amazon. Further, subsidizing strategic guidelines and investments
can consolidate the market that can emerge on a sustainable basis in the region, with good
results for agribusiness entrepreneurs, including family-based ones, as well as for consumers,
with a greater supply of healthy and legalized meat in both urban and rural areas.

2. Market Segmentation: Theoretical Aspects

The strategic positioning of a company is a crucial step in achieving the expected results
within the market sphere. The positioning decisions that are essential for minimizing risks
must be based on prior studies. One widely used tool to ensure consistency and effectiveness
in decision-making is market segmentation (Folharini and Farias, 2012).
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As a strategic resource, its essence is to divide the market into well-defined slices, so that
each slice is represented by a group of customers who share the same needs and desires. In
this way, the company can direct its efforts to reach the target audience to satisfy their
demands (Kotler, 2012).

An organization is responsible for managing its actions in the market. Tavares et al. (2011)
highlight some practical utilities acquired by using this method: a) help in making decisions
about the segments to focus on, b) identifying strategic possibilities to stimulate the offer of
differentiated products, and c) highlighting the importance of business proactivity in
coordination and administration activities.

Cluster analysis is among the most used multivariate techniques in conducting studies in the
area of marketing and segmentation. The principle of the technique is based on a similarity
measure to create homogeneous groups called clusters. Initially, all cases are presented
individually, and as the process is conducted, groups are formed according to the greatest
degree of similarity in the variables of interest. At the end of the process, each specific case is
grouped into a cluster.

The basis for market segmentation is the use and analysis of variables that best explain the
variation in the population being studied. In general, the variables used in this technique may
be related to descriptive characteristics, such as geographic, demographic, and psychographic
information, or associated with behavioral issues, such as consumer responses to certain
benefits, usage occasions, and brands (Kotler, 2012).

A cluster analysis is conducted with the formulation of the problem to be studied and the
definition of the variables that will serve as a basis for agglomeration. Then, we choose the
distance measure that determines the degree of similarity or difference between the objects
that will be clustered. With this in mind, the researcher should choose the agglomeration
procedure that best suits the research problem and then decide on the most appropriate
number of clusters. Hair Jr et al. (2009) and Malhotra (2012) provide a detailed review of this
technique.

In some cases, factor analysis precedes the cluster methodology because of the gathering of
variables that have a strong correlation with each other (Hair Jr et al., 2009). Therefore, the
combination of these techniques is essential in studies involving market research, because the
task of summarizing and managing consumer attitudes becomes simpler, taking into account
the simplification of variables into factors.

Finally, the segmentation must result in the identification of the main characteristics of the
target market, so that it provides the key elements to evaluate the company's possibilities to
serve that market. Based on these elements, strategic actions must be conducted with respect
to company and customer satisfaction (Tavares and Santos, 2006).

3. Methodology
3.1 Study Area and Data Used in the Research

The survey was conducted in Belén municipality, Par&state, which had 1,492,745 Instituto
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Brasileiro de Geografia e Estat stica (IBGE) inhabitants in 2020. It is the largest consumption
center in Parastate and the second in the Brazilian Amazon. Therefore, it is highly
representational in the regional context.

The data were collected through a semi-structured questionnaire distributed using random
sampling to 395 individuals over 18 years of age in nine neighborhoods of the capital of Parga
representing a significant sample with a 95% confidence interval and a sampling error of 5%.
The neighborhoods were selected to represent, in the same proportion, three income strata,
namely: i) high (Nazaré Reduto, and Batista Campos neighborhoods), ii) average (Souza,
Marco, and Pedreira neighborhoods), and iii) low (Jurunas, Guam& and Reduto
neighborhoods). Respondents, in turn, were approached on public streets in the commercial
areas of these neighborhoods, close to supermarkets and fairs.

The data collection instrument questions were grouped into three blocks: i) socioeconomic
conditions of respondents, ii) attributes of the demand for wild animal meat, and iii) demand
for wild animal by-products (oils, lard, and leather).

3.2 Developed Analysis

Data were tabulated in Microsoft Excel and analyzed using the IBM Statistical Package for
Social Sciences (SPSS) version 22.0 for Windows, using a Windows 7 operating system. Two
procedures were performed: i) factor analysis to extract the most representative variables in
the form of factors, and ii) cluster analysis to group consumers according to the highest
degree of similarity concerning the variables of interest, as described below.

3.2.1 Factor Analysis

Factor analysis is a multivariate statistical method used to reduce and summarize data. It
allows the analysis of the relationships between a set of correlated variables, simplifying
them by defining a set of common latent dimensions, called factors (Hair Jr et al., 2009).

The basic factor analysis model can be specified
below: X; = Ay + A, F, + AR +...+ A F +U, + E, (1)
Where:

X. = are the variables that specify the characteristics of consumers;

F, = are the kth common factors;

A, = are the factor loadings that indicate the intensity of the relationships between the variables and

factors;

U, = is the single factor that specifies the part of the total variance that is not associated with the
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variance of the other variables;

E, = is the error factor representing the model's observation, measurement or specification error.
Factor analysis assumes that there is a correlation between the analyzed variables. The quality
of these correlations was assessed using the Bartlett and Kaiser-Meyer-Olkin (KMO)
sphericity tests. The first tests the null hypothesis that the correlation matrix is an identity
matrix whose determinant is equal to one. The second, whose value varies between zero and
one, compares the zero-order correlations with the partial correlations observed between the
variables (Hair Jr et al., 2009). The execution of these tests is necessary, as it indicates
whether the data are suitable for the application of factor analysis.

Using IBM SPSS 22.0, the factors were estimated using the principal components method,
and those that presented characteristic roots greater than the unit were selected. From the
extracted factors, the factor scores were estimated using a method similar to that used for the
regression. The general expression for estimating the jth factorial score (Fj) is given

by: Fj =W,y Xy + Wi X +Wig X g+ + Wi X, @)

where Wji are the coefficients of the factor scores, and p is the number of variables.

3.2.2 Cluster Analysis

After obtaining the factors, a cluster analysis was applied to group the number of
observations in a data matrix. That is, we simultaneously consider both—the number of
variables linked to the factors, and the number of observations. The cluster analysis, consists
of the formation and identification of homogeneous groups, which are divided according to
the degree of proximity between them.

The measurement of the degree of proximity between objects was conducted using Ward's
method, which is an agglomerative hierarchical method that measures the similarity between
observations through the square of the Euclidean distance (Malhotra, 2012).

In this study, based on the factor scores, cluster analysis was used to segment consumers and
form homogeneous groups. The best solution obtained was four groups (clusters).

3.3 Definition of Variables

Twelve variables were used to reflect the main characteristics of the interviewed consumers
and their respective perceptions of wild animal meat consumption (X1 to X12), as specified
in Table 1.
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Table 1. Definition of the variables used in the factor analysis

Indicators Specification
X1 Types of wild animal meats you've already eaten
X2 Wild animal meat cooking preferences
X3 Wild animal meat preparation preferences
Xa Wild animal meat cuts preferences
Xs Would you consume wild animal meat if it was being sold at an open market?
X Would you buy wild animal meat if it was being sold in a supermarket?
X7 Would you eat wild animal meat in a restaurant?
Xsg Education degree
Xg Income
X10 Gender
Xu Age
X1z Family Size - How many people live in your household?

Source: Research data.

4. Results and Discussion

4.1 Determining Factors of Wild Animal Meat Consumption

The application of factor analysis provided the extraction of four factors with characteristic
roots greater than the unit, which summarizes the information contained in the 12 original
variables. These factors explain 68.06% of the total variance in the model (Table 2).

Bartlett's test was significant at levels below 1% probability, rejecting the null hypothesis that
the correlation matrix is an identity matrix. The KMO test showed a value of 0.7784,
indicating that the method is suitable for data analysis (Table 2).

Table 2 shows the factor loadings and commonalities of the four factors considered. The
values obtained for the commonality reveal that practically all the variables have significant
variability, captured and represented by the four factors.

Table 2. Factor loadings after orthogonal rotation and the respective commonalities

Variable Factors Commona

F1 F2 F3 F4 lities (*)
Types of wild animal meats you've already eaten 0.7508 0.2444 -0.0311 -0.2193 0.6725
Wild animal meat cooking preferences 0.8689 0.2308 0.0374 -0.0983 0.8193
Wild animal meat preparation preferences 0.9075 0.0573 0.0109 -0.0706 0.8319
Wild animal meat cuts preferences 0.8762 0.1919 0.0390 -0.0323 0.8072
Would you consume wild animal meat if it was being sold at an open market?  0.1606  0.7502 -0.2033  0.0459 0.6319
Would you buy wild animal meat if it was being sold in a supermarket? 0.1727 0.8613 0.0496 -0.0334 0.7752
Would you eat wild animal meat in a restaurant? 0.1978 0.8306 0.0558 -0.1150 0.7454
Education degree -0.0475 -0.1312 0.8468 0.1425 0.7568
Income 0.0631 0.0371 0.8599 -0.1342 0.7627
Gender -0.2200 -0.2208 -0.2617  0.4326 0.3528
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Age 0.2624 -0.0492 -0.1011 -0.5533 0.3876
Family Size 0.0745 -0.0222 -0.0033 0.7854 0.6230
Explained Variance (%) 26.12 18.48 13.22 10.24
Accumulated Explained Variance (%) 26.12 44.60 57.82 68.06

Source: Research data.

Note: (*) Proportion of the total variance of the explained variable by common factors. The
factors with the greatest weight per variable are indicated in bold.

Bartlett's sphericity test = 1,840.42 (p < 0.01) and KMO = 0.7784.

F1, consumption preference; F2, product availability; F3, level of education and income; F4,
family composition

From the analysis of Table 2, Factor 1 represents the largest portion of variance among the
four factors obtained (26.12%) and is positively and strongly associated with variables linked
to consumer satisfaction regarding the attributes of wild animal meat, such as the type of
meat, cooking, preparation, and cutting. Factor 1, therefore, was defined as “Consumption
preference.”

Factor 2 is positively and strongly related to variables related to meat origin (fairs,
supermarkets, or restaurants). Factor 2 was defined as “Product availability” and explained
18.48% of the total data variation.

Factor 3 is positively and strongly related to variables associated with consumer education
and income, called “Level of education and income.” This factor explained 13.22% of the
total data variation.

Factor 4 explained 10.24% of the total variation in the data and is positively associated with
gender, age, and family size. These variables are demographic characteristics linked to
consumers that drive different behaviors in the daily lives of families. This factor was called
“Family composition.”

4.2 Cluster Analysis

The market segmentation for wild animal meat using cluster analysis allowed the extraction
of relevant information about the socioeconomic aspects and consumption habits of the
interviewees for each identified group. Thus, analyses of each topic in the guestionnaire,
shown below, are segmented by a consumer group.

4.2.1 Sociodemographic Characteristics

The socioeconomic and demographic characteristics of the respondents are presented in Table
3. Among the 395 participants, 60.76% responded positively to the consumption of wild
animal meat. A total of 39.24% of participants indicated that they did not eat these foods.
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Table 3. Sociodemographic and economic characteristics of respondents (n=395) in Belén
municipality, Parastate by cluster (%)

A\\ Macrothi“k Journal of Agricultural Studies

Characteristic Profile Clusters Total
In=134) 1(n=79) IMI(n=69) IV(N=113) n=395
Have you ever consumed  Not 14.18 68.35 86.96 19.47 39.24
wild animal meat? Yes 85.82 31.65 13.04 80.53 60.76
Gender Man 26.87 46.84 5.80 45.13 32.41
Woman 73.13 53.16 94.20 54.87 67.59
Less than 30 years old 10.45 20.25 33.33 15.04 17.72
Age group From 30 to 40 years old 19.40 29.11 31.88 15.04 22.28
From 41 to 50 years old 19.40 17.72 23.19 23.89 21.01
From 51 to 60 years old 23.88 16.46 8.70 21.24 18.99
Over 60 years old 26.87 16.46 2.90 24.78 20.00
Single 21.97 32.05 57.97 35.40 34.18
Marital status Married 31.06 50.00 26.09 27.43 32.91
Widower 15.15 2.56 1.45 15.04 10.20
Stable union 22.73 10.26 11.59 13.27 15.56
Divorced 9.09 5.13 2.90 8.85 7.14
Iliterate 0.00 0.00 0.00 3.54 1.01
Incomplete Elementary school  19.40 0.00 5.80 19.47 13.16
Instruction Elementary school 14.93 0.00 8.70 11.50 9.87
Level Incomplete high school 12.69 0.00 15.94 22.12 13.42
High school 36.57 25.32 60.87 33.63 37.72
Incomplete undergraduate 5.22 12.66 4.35 2.65 5.82
Undergraduate 11.19 59.49 4.35 7.08 18.48
Graduate 0.00 2.53 0.00 0.00 0.52
Below or equal to one MW 26.87 2.53 42.03 26.55 24.56
Above 1t0 2 MW 37.31 8.86 49.28 46.02 36.20
Above 2 to 3 MW 19.40 15.19 4.35 12.39 13.92
Income range Above 3to 4 MW 9.70 15.19 4.35 7.96 9.37
Above 4 to 5 MW 0.75 12.66 0.00 6.19 4.56
Above 5 to 6 MW 3.73 15.19 0.00 0.88 4.56
Above 6 to 8 MW 1.49 12.66 0.00 0.00 3.04
Above 8 to 10 MW 0.75 11.39 0.00 0.00 2.53
Above 10 MW 0.00 6.33 0.00 0.00 1.27

Source: Research data. Note: MW: Minimum Wage

The cluster analysis presents very interesting results. Cluster I, for example, is mostly
composed of women (73.13%), those aged over 51 years (50.75%), married (31.06%), who
have completed secondary education (36.57%), and are wild animal meat consumers
(85.82%). The income range is another highlight, as 83.58% of these families survive on an
income of up to three minimum wages. Therefore, considering these factors, the first cluster
was called “Mature, consumer, and low-income women.”

The second group is composed of young people, aged up to 40 years old (49.37%), married
(50.00%), with a high level of education, as in this group, 62.02% of individuals have
completed undergraduate and graduate education, and income ranging between more than
five minimum wages and more than ten salaries, accounting for 45.57% of respondents. It
should be noted that this was the top-most cluster, in terms of income. In addition, this group
is characterized by a majority (68.35%) who are not fond of wild animal meat. Thus cluster II
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was named “Young people, non-consumers, and middle-high income people.”

Similar to cluster I, women were the vast majority in the third group (94.20%). Regarding the
consumption of wild animal meat, 86.96% responded negatively. The age group was
concentrated in young people, aged up to 40 years old (65.22%), single (57.97%), educated
up to high school (60.87%), and with income up to two minimum wages (91.30%). For these
reasons, cluster III was designated ““Young, non-consuming, and low-income women.”

In the fourth group comprising 28.61% of the sample, 45.13% were males and 54.87%
females. Among this group, 80.53% reported having already consumed wild animal meat.
Regarding the profile of these individuals, participants aged over 41 years (69.91%), single
(35.40%), with a level of education up to complete high school (86.73%), and income higher
than One to three minimum wages (84.96%). Given this, cluster IV was called “Mature,
consumer, and low-income people.”

Considering that the study was conducted in Belén city, the number of participants who
responded that they had never consumed wild animal meat can be explained by the low
availability of these products on the market, lack of knowledge of the nutritional properties of
meat, or even fear of consumption of proteins that are little known in the region. Contrary to
the profile of the urban population, riverside communities demonstrate greater control over
these practices, which results in a greater supply and regular consumption of these products
in the interior regions of the state (Brito et al., 2016). Even in urban areas of municipalities in
the interior of Parg such as Abaetetuba, it is common to identify a large prevalence of wild
animal meat from illegal hunting in their traditional open markets.

However, negative responses do not negate the possibility that these individuals will be
considered potential consumers. This is because the justification for these answers may
involve questions related to the lack of an opportunity to taste this product. In other words,
the fact that the respondents have never consumed wild animal meat does not necessarily
mean that they have any reservations regarding this consumption.

4.2.2 Access to Information

Regarding the aspects related to access to information, Table 4 shows that the respondents
grouped in clusters I and IV pointed out Television (TV news) as their main source of news,
where the participation for each cluster was 76%, 87%, and 79.65%, respectively. This result
reinforces the idea that mature people are more likely to have TV news as a basic
informational vehicle. The ease of access to this resource indicates that television is still
considered an important disseminator of information, especially when it comes to older,
low-income people, whose access to information is limited.

Clusters 11 and 111 exhibited a more varied behavior, with emphasis on a majority who are
informed through newscasts and/or Internet access, accounting for 83.55% and 97.1% of
respondents, respectively. Therefore, it is understood that the age range of these groups
influenced the results, as they are composed of a majority of young people and are possibly
more used to getting information from the Internet, compared to mature people listed in the
other groups. The level of education is another feature that influences Internet usage. In
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general, the prospect of using the Internet tends to grow with an increase in the level of
education (IBGE, 2016).

Table 4. Main sources of information/access to news of respondents (n= 395) in the Belén
municipality, Par&state by cluster (%).

Source Clusters Total

I (n=134) Il (n=79) 11 (n = 69) IV (n = 113) n =395
Newspaper 8.96 13.92 1.45 9.73 8.86
Television (TV news) 76.87 46.84 82.61 79.65 72.66
Internet/Social networks 8.21 36.71 14.49 7.96 14.94
Radio 5.97 2.53 1.45 2.65 3.54

Source: Research data.

Previous research has shown that several factors influence the perpetuation of hunting
activities and animal consumption, including sex, income, and educational level (Fuccio et al.,
2003; Alves et al., 2012; Pezzuti et al., 2018). In the present study, clusters Il and IlI
comprise together younger people with a greater degree of access to information, higher
education, and variable income between low, medium, and high. In this context, the lower
predisposition to the consumption of wild animal meat by these groups appears to reaffirm
the influence of socioeconomic factors on these practices, considering that the largest number
of individuals who have never consumed this product were associated with clusters 1l (68,
35%) and 111 (86.96%), whose respondents appear to enjoy better income conditions (cluster
I1) and education (11 and I11), and therefore, do not need to resort to this meat market, which
may also be associated with consumption of a low-quality product.

4.2.3 Most Consumed Meats

In all, 21 species of animals consumed by the respondents were identified, as shown in Table
5. During the survey, there were considerable similarities in the responses, possibly due to
factors related to greater availability of the species in the region, degree of difficulty and cost
of meat, flavor and meat yield, or influence of purchase and resale prices of this product
(Brito, et al. 2016; Damaceno et al., 2019). The most appreciated meats came from the
following animals: tartaruga-da-Amazénia (Podocnemis expansa) (61.67%), alligator
(Alligatoridae) (56.67%), paca (Cuniculus paca) (52.50%), deer (Cervidae) (40.83%),
armadillo (Dasypodidae) (40.00 %), muqua (Kinosternon scorpioides) (30.83%), capybara
(Hydrochoerus hydrochaeris) (29.58%), tortoise (Chelonoidis) (21.25%), tracaja
(Podocnemis unifilis) (19.58%), peccary (Pecari tajacu) (17.08%), and sloth (Folivora)
(12.92%).
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Table 5. Meat most consumed by respondents (n = 240) in Belén municipality, Parastate, by
species and cluster (%)

Species Clusters
[(n=115) Il (n=25) (=9  IV(n=91) Total (n = 240%)

Tartaruga-da-Amaz&ia (P. expansa) 53.04 76.00 44.44 70.33 61.67
Alligator (Alligatoridae) 53.04 52.00 66.67 61.54 56.67
Paca (Cuniculus paca) 47.83 48.00 44.44 60.44 52.50
Deer (Cervidae) 39.13 28.00 22.22 48.35 40.83
Armadillo (Dasypodidae) 37.39 32.00 22.22 47.25 40.00
Mug&(K. scorpioides) 25.22 32.00 11.11 39.56 30.83
Capybara (H. hydrochaeris) 25.22 16.00 11.11 40.66 29.58
Tortoise (Chelonoidis) 23.48 12.00 11.11 21.98 21.25
Tracaja (P. unifilis) 15.65 24.00 11.11 24.18 19.58
Peccary (P. tajacu) 14.78 8.00 11.11 23.08 17.08
Sloth (Folivora) 13.04 0.00 0.00 17.58 12.92
Agouti (Dasyprocta) 7.83 4.00 0.00 12.09 8.75
Tapirus (Tapirus terrestris) 4.35 4.00 0.00 10.99 6.67
Chameleon (Chamaeleonidae) 5.22 8.00 0.00 4.40 5.00
Mucura (Didelphis marsupialis) 3.48 0.00 11.11 6.59 4.58
Snake (Serpentes) 1.74 8.00 0.00 5.49 3.75
Monkey (Primates) 2.61 0.00 0.00 5.49 3.33
Maned (Chrysocyon brachyurus) 0.87 4.00 0.00 0.00 0.83
Coati (Nasua) 0.00 0.00 0.00 1.10 0.42
Jacuraru (Tupinambis teguixin) 0.00 0.00 0.00 1.10 0.42
Anteater (Myrmecophaga tridactyla) 0.00 0.00 0.00 1.10 0.42

Source: Research data.
Note: Respondents could provide more than one answer option.

* Corresponding to the total number of individuals who stated they consume wild animal
meat.

The higher level of consumption of turtles (Tartaruga-da-Amazénia, mu@id tortoises e
tracajd is related to access to these animals, given that the Brazilian Amazon stands out for a
greater prevalence of these species (Ibama, 2016), which resulted in the development of an
important consumption habit in the areas that these animals are found. For this reason, animal
capture is recurrent, and breeding occurs easily in residential backyards and farms.

The interest in alligator hunting is mainly due to the leather trade that achieves very
compensatory values in the international market (Souza et al., 2014). Following the slaughter
line, the use of alligator meat occurs in a complementary way, serving as an option for a
protein source, especially in riverside communities that suffer from a lack of alternatives for
food and income (Chagas and Bernhard, 2017).

The paca also proved to be highly appreciated. This is possibly due to the taste of the meat,
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which confers a good reception to consumers (Cajaiba et al., 2015; Damasceno et al., 2019).

Deer is characteristic of several habitats, as dense forests with few patches of forest are
suitable places for their refuge or feeding. Other factors that make deer susceptible to hunting
and, consequently, to consumption, are their daytime habits and the ease of approaching these
animals (Duarte et al., 2012).

As it is considered a general species, since there are few restrictions on its feeding, the
armadillo can also be found easily in different habitats, such as in areas of open vegetation or
secondary forest. Deforestation is now a common occurrence in the Amazon region (Cajaiba
et al., 2015; Damasceno et al., 2019). Therefore, the wide availability of these animals is a
determining factor for greater predation.

4.2.4 Meat Origin

Regarding the meat origin, all classifications by clusters showed results that converged to
consumption from hunting (82.50%), followed by acquisition in open markets (9.17%),
unknown origin (9.17%), restaurants (5.0%), and finally, direct procurement from
supermarkets (0.42%), as shown in Table 6.

Table 6. Origin of meat consumed by respondents, by cluster (%).

Origin Clusters
I(n=115) (=25 Il(n=9) IV(h=91) rotal(n=240%)
Hunting 78.26 80.00 77.78 89.01 82.50
Open fair 9.57 4.00 33.33 7.69 9.17
Supermarkets 0.87 0.00 0.00 0.00 0.42
Restaurants 2.61 20.00 0.00 4.40 5.00
Origin unknown/unreported 15.65 4.00 0.00 3.30 9.17

Source: Research data.
Note: Respondents could provide more than one answer option.
* Corresponding to the total number of individuals who consumed wild animal meat.

Through this information, it becomes evident that a considerable number of respondents
indicate consumption habits from hunting, which implies a situation of illegal exploitation of
available resources in the environment, causing predation on natural populations (Nogueira
and Nogueira-Filho, 2008; Cajaiba et al., 2015; Brito et al., 2016).

The use of wild animals is not restricted to food practices, as they are also used as ingredients
in medicines, for breeding, or as exotic pets. Therefore, it is necessary to be very careful
about the unscrupulous classification of individuals involved in these activities as criminal
animal traffickers, given that extending these labels to certain social groups means ignoring
cultural aspects that are fundamental to the development and survival of people from rural
communities (Ruas et al., 2017).

The wild animal meat market continues in rural and urban areas of the Amazon, even though
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it is seen as illegal and “invisible” by many institutional profiles. Therefore, further debate is
needed about the importance of these practices for food sovereignty and regional
development, reinforcing issues that allow guiding policies for the sustainable use of these
resources based on the legal management of wild fauna (Van Vliet et al., 2014). From this
perspective, production in rational systems can be seen as an alternative to income, food
security, and sustainable business opportunities in rural areas, including the inclusion of small
producers (Oliveira et al., 2018).

However, if the market is seen as illegal and invisible, why do these consumption habits
persist in both rural and urban areas? Authors, such as Ruas et al. (2017), and Pezzuti et al.
(2018), suggest that the main motivation would be related to the strong cultural value
embedded in these practices. This is because the use of wild fauna presents a field of activity
full of meanings that encourages many residents, including those in urban areas, to preserve
culture and the pleasure of forest cuisine.

This situation, as mentioned above, reinforces the need to implement and improve public
policies related to wildlife management. Therefore, government actions could adopt as a
strategy to encourage the creation of wild animals in captivity, based on research (Pereira et
al., 2006; Nogueira and Nogueira-Filho, 2008; Souza et al., 2012; Oliveira et al., 2018) that
demonstrate that investment in this product segment is viable.

This initiative would have a great impact on the legal use of fauna at the regional level, given
that these activities facilitate the process of obtaining animal protein, serve as a source of
income for those involved, and also collaborate to strengthen the local market through the
regular offer (Damaceno et al., 2019). In the sustainable field, the direct gains from the
adoption of these practices can be seen mainly through the preservation of the natural
population of wild species.

4.2.5 Consumption Places

Table 7 analyzes the main places of consumption indicated by the respondents. Through these
interpretations, it is clear that the participation of cities in the interior of the state is high
(70.83%), since most research participants claimed that this is the most common place to
consume such foods. Thus, these observations suggest that consumption in the Belén
Metropolitan Region (BMR) is more common.

Table 7. Main consumption places of respondents, by cluster (%)

Clusters

Consumption place I(n=115) 1 (n=25) I (=9) IV(n=91) Total (n = 240%)
In cities in the interior of Parastate (on trips) 64.35 68.00 66.67 80.22 70.83
Residence 26.09 36.00 44.44 23.08 26.67
Restaurants and bars 0.87 8.00 0.00 3.30 2.50

Home of friends and family in Belém 7.83 12.00 0.00 1.10 5.42

Another state 3.48 8.00 0.00 4.40 4.17

other places 4.35 0.00 0.00 2.20 2.92
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Source: Research data.
Note: Respondents could provide more than one answer option.
* Corresponding to the total number of individuals who consumed wild animal meat.

Other common responses were related to consumption at home (26.67%), at the homes of
friends and family in Belén (5.42%), or even in restaurants and bars (2.50%). This
information proves the informality of this market, as few people buy and consume these
products in places assisted by surveillance and sanitary inspection bodies.

The strong participation of family and friends in sharing and reselling these products reveals
that this activity sometimes represents the consolidation of bonds between relatives and close
people (Van Vliet et al., 2014).

The general results indicate the existence of an acceptance potential for exotic meats in bars
and restaurants in the city. Nogueira and Nogueira-Filho (2008) support these discussions and
emphasize that, from the perspective of gastronomy, these products represent an important
differential for food establishments, as they attract customers, especially tourists, interested in
consuming exotic cultural foods. Likewise, this was noticed in the case of peccary in the
branch of steakhouses in Belén city in the research developed by Oliveira et al. (2018).

5. Final Considerations

The most influential factors in the consumption of wild animal meat were related to consumer
preferences, product availability, level of education, income, and family composition.

The segmentation results clearly show that there is a market for this product in the city of
Belén. However, there is still a need to regularize the offer due to the direct interference it
exerts on consumption and price variations. Therefore, it would be interesting to develop and
implement public policies to encourage the production of meat from animals in captivity,
with the aim of correcting the problems of irregular supply and pressure on environmental
resources through the economic use of species.

The consumer public is represented by mature people (aged over 40 years), especially women
and low-income individuals. Therefore, to compete more effectively, those interested in this
activity should focus their marketing efforts on people who fit this profile.

Although the preferred place for wild animal meat consumption is associated with cities in
the interior of the state, when interviewees moved to these places, the survey showed that
there is a potential for acceptance of exotic meats in Belén and large cities. In this regard, it
would be interesting to define strategies for a greater offer of the product based on the
sustainable production of these animals.
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