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Abstract: Although edible insects (EIs) are encouraged as a sustainable source of protein, their
consumption is not as generalised as other types of food that are internationally accepted. While in
some regions of the world, EIs are part of the gastronomic and cultural traditions, in other regions,
people are not so receptive to this type of food, and some people even express some disgust towards
it. Hence, this research focused on the habits of the participants regarding the consumption of
insects as well as their perceptions about EIs being or not a part of the local culture or gastronomic
patrimony. A questionnaire survey was implemented in fourteen countries (Brazil, Croatia, Greece,
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Latvia, Lebanon, Lithuania, Mexico, Poland, Portugal, Romania, Serbia, Slovenia, Spain, and Turkey),
and globally, 7222 adult participants responded to the questionnaire. SPSS software (version 28)
was used to process the data and carry out chi-square tests and Factor Analyses (FA). The obtained
results showed significant differences between countries for all the questions included in the survey,
either those regarding the habits of the participants or their opinions about the facts linked with EI
tradition or cultural aspects. It was found that participants from Mexico consume EIs more than in
all other countries and that strong motivations that would lead to consumption among those who
do not consume include curiosity and food shortage. The solution obtained with FA considering
the ten statements of the scale consisted of two factors: F1—Culture and Tradition of EIs (α = 0.675)
and F2—Acceptance of EIs (α = 0.614). In conclusion, the consumption of EIs and the perceptions of
people are highly variable according to geographic location and cultural environment.

Keywords: insect consumption; consumer habits; COVID-19; gastronomy; exotic food; questionnaire
survey

1. Introduction

According to the United Nations’ 2024 report, the global population was 8,161,972,572
on the 1st of June 2024, and it is expected to surpass 8.5 billion by 2030 and 9.6 billion
by 2050 [1]. This indicates that within 5 years, 400 million more people will require food
resources, and within 25 years, this number will increase to 1.5 billion. Given that the
food demand is projected to double by 2050, it is anticipated that agricultural lands may
become insufficient, particularly leaving low-income countries vulnerable in terms of food
security [2]. Despite the significant increase in population in recent years, there has been a
notable decline in the number of deaths due to protein–energy malnutrition or famine. The
substantial rise in the global population is being matched by an even greater increase in
food supply [3].

The increase in food and beverage production brings concerns regarding greenhouse
gas emissions, soil erosion of agricultural lands, pollution, and depletion of global water
resources. Meat and dairy products, which are preferred due to their high protein content,
are the most environmentally damaging food sources [4]. Humans need to consume pro-
teins for survival; even if they do not use them as an energy source, proteins are essential
for growth, development, adaptation, recovery, tissue formation, neuronal signalling, and
the immune system [5]. Proteins obtained from alternative sources such as plants, microor-
ganisms, and insects have garnered significant interest due to their lower environmental
footprint and their potential to feed the growing global population [6].

In developed countries, approximately 10–15% of the energy in people’s diets is de-
rived from proteins [5]. Edible Insects (EIs) are considered the best solution to meet the
globally increasing protein demand [2,7,8] while being more environmentally friendly, emit-
ting fewer greenhouse gases [9]. Additionally, insect farming requires significantly fewer
resources, such as land, water, and feed, compared to traditional livestock farming [10].
Additionally, insects can be tended on organic waste, further lowering input costs and
contributing to a circular economy [11]. This cost-effectiveness is particularly relevant in
regions with limited resources or where food insecurity is a concern, making insect farming
a viable and scalable solution for meeting the increasing global demand for protein.

While EIs are considered a source of protein, they are also rich in energy, vitamins,
minerals, and fatty acids. The nutritional content of EIs varies depending on species, genus,
gender, and maturity [12]. One hundred grams of caterpillars can meet the average daily
vitamin requirements of humans [12]. Contrary to popular belief, EIs are considered to pose
less risk of zoonotic diseases compared to mammals and birds, as they are taxonomically
more distant from humans. Nevertheless, depending on the conditions of preparation,
collection, and breeding, EIs are known to carry risks related to allergens, harmful microor-
ganisms, mycotoxins, heavy metals, parasites, and pesticides [2]. In reality, even in societies
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where EIs are considered a discomfort food product, insect-derived food additives such as
Carmine and Lac can be consumed [13].

EIs are consumed as a part of traditional cuisine in many parts of the world, par-
ticularly in southern or tropical regions. However, despite their nutritional content, en-
tomophagy, meaning consumption of EIs, is often perceived as non-edible in Western
societies due to associations with diseases [8,14]. Although there is growing interest due to
environmental concerns, entomophagy remains at low levels in many countries. Cultural
disgust towards EIs, the limited availability of insect-based foods, and the lack of regulation
for their use as food and feed are the main reasons for this. Socio-cultural and psychological
factors also influence people’s perceptions of EIs. Familiarity with foods, taste, flavour, and
appearance is important when choosing new foods since these are expected to influence
the acceptability of EIs in societies where they are not traditionally consumed [9].

The aim of this study was to investigate possible differences between countries in
the habits of participants, especially regarding the consumption of EIs, and also assess
how the participants feel about a number of issues related to EIs being or not part of the
cultural environment or gastronomic patrimony in the cultures of the countries involved in
the study. The research hypotheses were: (1) Consumption of EIs and the perception of
their cultural acceptance significantly varies across different geographic regions and are
influenced by local cultural traditions; (2) Regions with EIs as cultural heritage will report
higher consumption, while those without will show lower acceptance and more negative
perceptions; (3) Motivations for consuming EIs among non-consumers will likely centre on
curiosity or sustainability. By pursuing the answers to these questions, it will be possible
to gather information about consumption habits and perceptions of citizens of different
geographies and sociocultural environments, and this might be very useful in the future to
better address possible strategies to incentivise consumption of EIs where they are not yet
much consumed.

2. Materials and Methods
2.1. Instrument

The collection of data was achieved through a questionnaire survey, developed and
validated [7] in the ambit of the EiSuFood Project (for additional information about the
project you can visit the website: https://raquelguine.wixsite.com/eisufood, accessed on
15 September 2024). The questionnaire was developed respecting all ethical principles,
such as those of the Declaration of Helsinki, and submitted to the Ethics Committee of the
Polytechnic University of Viseu, who gave positive approval with reference 45/SUB/2021.
The questionnaire was translated into all the native languages of the participating countries,
following a back-translation methodology, and it was accessible online (on the Google Docs
platform) following invitations shared by email and social media. Only adult participants
(aged 18 years or over) were allowed to answer the questionnaire because after giving
informed consent, they accessed the questions to participate in the survey. Each participant
was able to stop answering the questionnaire at any time and could choose not to submit
their answers.

The questionnaire was structured in different parts, and those used for this article
were Part I—Sociodemographic data (six questions), Part II—Characterisation of partic-
ipants’ habits (nine questions), and Part III—Culture and Tradition (ten questions for
which the participants had to express their agreement on a central five-point Likert scale:
1 = strongly disagree, 2 = disagree, 3 = no opinion, 4 = agree, and 5 = strongly agree) [15].
The questionnaire is given as Supplementary Material.

2.2. Data Collection

The sample was a convenience sample of type snowball. Nevertheless, despite it
not being a probabilistic sample, a reference for the minimum number of participants
was estimated as indicative. To calculate the sample size, some assumptions had to be
previously established:

https://raquelguine.wixsite.com/eisufood
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• Target half of the adult population;
• Consider a 90% confidence interval;
• Apply a z-score equal to 1.645;
• Consider the power of the test of 5%, which corresponds to a minimum acceptable

probability of 5%, to prevent type II errors [16,17].

Considering the assumptions mentioned above and an infinite population, the rec-
ommended number of participants will stabilise at 271; therefore, this minimum number
should be guaranteed in each participating country [18,19]. As such, a target was estab-
lished at the beginning of data collection to obtain a minimum of 300 responses in each
country.

The data were collected in 2021 in 14 countries: Brazil, Croatia, Greece, Latvia,
Lebanon, Lithuania, Mexico, Poland, Portugal, Romania, Serbia, Slovenia, Spain, and
Turkey. Globally, a total of 7222 adult participants were obtained.

We focused on selecting countries that could engage with entomophagy, ensuring
respondents had relevant knowledge or experience. While the distinction between highly
developed, developing, and low-income countries and the presence of traditional versus
new entomophagy is relevant, our initial aim was to understand perceptions across coun-
tries to better design future research, being inclusive. The selection of which countries
to participate in the project initially envisaged the inclusion of all types of countries, i.e.,
countries where entomophagy is culturally accepted and countries where it is not. The
project EiSuFood initially included 18 countries, but it was verified that in some of them,
the partners were not able to collect a minimum reasonable of answers to the questionnaire,
and as such, because they failed to deliver the data for the project, they had to be excluded.
Unfortunately, the excluded countries were Cape Verde, Morocco, Nigeria, and Colombia,
which were precisely countries where eating insects is more part of the cultural tradition.
As such, the final sample of countries included a great majority of Western or European
countries and two countries where there is some entomophagy in some of their regions:
Mexico and Brazil.

2.3. Data Analysis

To analyse the data software, IBM® SPSS Statistics, Version 28, (Armonk, NY, USA) was
used. A Factor Analysis (FA) was used to analyse the ten scale items, i.e., the ten statements
used in the questionnaire. The FA was obtained using the Principal Components and
Varimax rotation method. The number of components to extract was determined according
to the criterion of Eigenvalues greater than one. Indicators of suitability, such as the Kaiser–
Meyer–Olkin (KMO) measure of sample adequacy and Bartlett’s test, were used prior to
the analysis [20]. The reference values considered for KMO indicate that values ≥ 0.5
are acceptable, but higher values are desirable until the maximum of 1, which would
be optimal [21]. In the FA, the variables with loadings lower than 0.4 (absolute value)
were excluded from the factors [22,23]. The measure of internal consistency was assessed
using Cronbach’s alpha (α), which was calculated for each of the factors obtained with
FA [20,24]. As a reference for internal consistency assessment, the following intervals were
used: acceptable consistency α ∈ [0.5; 0.7], good consistency α ∈ [0.7; 0.8], and very good
consistency α ∈ [0.8; 1] [25–27].

To analyse possible differences between countries, crosstabs with a chi-square test
were used. The Cramer’s coefficient (V) was calculated to assess the strength of the
associations between the variable country and the different variables tested. As a reference
for the Cramer’s V coefficient, the following values were used: V ≈ 0.1—weak association,
V ≈ 0.3—moderate association, and V ≈ 0.5 or more—strong association [28]. A level of
significance of 5% was considered in all tests.
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3. Results
3.1. Sociodemographic Characterisation of the Sample

Figure 1 shows the geographical location of the countries, with 11 countries situated
in Europe, one in the Middle East (Lebanon), and two on the American continent (Brazil
in South America and Mexico in North America). Figure 1 also presents the number of
participants in each of the 14 countries, summing to a total of 7222 participants. The
highest number of participants was obtained in Mexico (n = 1139) and the lowest in Turkey
(n = 296).
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Figure 1. Participants in the survey according to country (n = 7222).

Figure 2 shows the distribution of the participants according to gender, age class, and
living environment. More than half of the participants were female (63.5%), and concerning
the age class, the most represented were young adults (47.4%) aged between 18 and 30 years
old. Regarding the living environment, a majority lived in urban areas (65.6%), with lower
percentages in suburban or rural areas (15.3% and 19.1%, respectively).
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Figure 3 presents the participants according to education level and household income.
The distribution according to education level was relatively even, with 35.8% of the partici-
pants having an education level below university, 32.3% having completed a university
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degree, and 31.9% having completed post-graduate studies—master’s or doctorate degrees.
With respect to income, most participants reported a household income similar to the
average income in their own countries (38.1%).
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The professional activities of the participants are presented in Figure 4. Considering the
subject of the research, some categories were preselected and presented to the participants
to choose from. The participants could identify their professional activities linked with
more than one option, for example, agriculture plus environment. From the participants
who answered this question with one of the given options, a higher number responded
Food/Nutrition (n = 2269), followed by Health professionals (n = 1991), and with lower
representativeness appear professionals in the area of Tourism (n = 544).
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3.2. Characterisation of the Participants’ Habits

Table 1 presents results for four of the questions about the habits of the participants
related to eating in restaurants, travelling abroad, and the type of food consumed in those
circumstances. Since the data collection for this survey was undertaken in 2021, still under
the influence of COVID-19, the participants were asked to consider their pre-Covid habits
in their responses. For question QH-1, about the frequency of eating in restaurants, the
most frequent answer considering the whole sample was ‘sporadically’ (between once per
week and once per month), chosen by 2435 participants, followed by ‘seldom’ (less than
once per month) with n = 2133 participants. Significant differences (p < 0.001) were found
between countries for this question, but the association was weak (V = 0.165).
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Table 1. Eating in restaurants and travelling abroad, considering the global sample and by country.

Countries (1)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

QH-1. How often do you eat in restaurants (please answer considering the pre-Covid situation)? (2)

(Number of participants who replied yes)

Never 243 14 81 10 12 6 41 20 5 16 13 14 8 1 2
Seldom 2133 74 322 179 133 74 147 268 134 157 157 130 207 100 51
Sporadically 2435 74 180 236 106 136 148 386 196 172 155 119 204 244 79
Occasionally 1611 60 86 181 35 80 111 305 124 124 119 58 54 187 87
Frequently 623 63 12 27 12 50 57 139 48 42 40 16 31 29 57
Very often 175 37 4 3 2 11 6 21 13 16 8 7 13 14 20

Chi-square (3) p < 0.001; V = 0.165

QH-2. When you go to restaurants, what type of food you prefer (pre-Covid)? (possibility to answer up to 3 options) (4)

(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

a. Traditional 3650 48 423 375 143 137 216 842 220 287 171 176 116 318 178
b. Ethnic 2029 89 111 166 105 76 56 293 264 125 156 72 204 247 65
c. Regional 1977 87 160 193 66 86 73 335 183 161 156 70 149 184 74
d. Gourmet 1356 36 160 96 88 61 88 151 78 43 95 104 155 134 67
e. Fast-Food 2538 74 249 244 75 123 126 629 175 176 111 102 124 139 191
f. Day-Dish 1497 70 103 106 90 63 116 207 70 176 82 34 108 231 41
g. Healthy 1690 128 114 108 81 85 38 240 110 135 167 53 185 162 84
h. Vegan/Veg 603 39 11 29 24 40 35 32 116 51 51 17 97 48 13
i. Grill/Barb 2846 66 452 347 49 110 228 607 56 250 134 151 166 84 146

Chi-square (3)
p < 0.001 for all nine options (a to i);

V(a) = 0.501, V(b) = 0.564, V(c) = 0.547, V(d) = 0.435, V(e) = 0.493, V(f) = 0.556, V(g) = 0.558, V(h) = 0.620,
V(i) = 0.548

QH-3. How often do you travel abroad (please answer considering the pre-Covid situation)? (5)

(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Never 1926 193 237 141 21 54 52 670 58 156 50 27 10 80 177
Rarely 3200 112 291 297 139 189 268 355 273 273 210 163 209 338 83
Sometimes 1443 10 108 126 106 78 150 77 124 77 145 108 195 121 18
Often 650 7 47 72 34 36 40 37 66 21 87 46 103 36 18

Chi-square (3) p < 0.001; V = 0.292

QH-4. When traveling abroad do you have a preference for the type of food you consume? (6)

(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Typical local 3265 136 234 359 177 65 133 397 284 273 280 147 269 409 102
My country 1107 39 253 83 33 88 136 58 33 72 68 67 79 40 58
International 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
No preference 883 13 66 84 47 79 159 92 44 35 85 53 65 42 19

Chi-square (3) p < 0.001; V = 0.234
(1) BR = Brazil, HR = Croatia, GR = Greece, LV = Latvia, LB = Lebanon, LT = Lithuania, MX = Mexico, PL = Poland,
PT = Portugal, RO = Romania, RS = Serbia, SI = Slovenia, ES = Spain, and TR = Turkey. (2) Never = zero times
per month, Seldom = less than once per month, Sporadically = between once per week and once per month,
Occasionally = about once per week, Frequently = 2 to 3 times per week, Very often = 4 or more times per week.
(3) Chi-square test: p = significance (level of significance of 5%), V = Cramer’s coefficient. (4) a. Traditional food
from my country, b. Ethnic food (typical from foreign countries), c. Regional specialities, d. Gourmet food, e.
Fast-food, f. Suggestion of the day/Readily prepared dish, g. Healthy food, h. Vegan/Vegetarian, i. Grilled
food/Barbecue. (5) Never = zero times per year, Rarely = about once per year, Sometimes = about 2 times per year,
Often = 3 or more times per year. (6) Typical local = Typical food of the country I am visiting, My country = Food
as similar as possible to my own country, International = International food (types of food commonly spread
around the world).
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For the group of questions QH-2 (Table 1) about the type of food preferred when eating
out in restaurants, the participants across the global sample indicated firstly ‘traditional’
(traditional food from my country, n = 3650), then ‘fast-food’ (n = 2538), followed by ‘ethnic
food’ (typical from foreign countries, n = 2029). The option ‘fast-food’ was the first choice
only in Turkey, but received a considerable number of votes from all other countries as well.
In Croatia and Lithuania, the first option chosen by participants was ’grilled food/barbecue’
(n = 425 and n = 228, respectively), and in Brazil, the first choice was ‘health’ (n = 128).
Significant differences (p < 0.001) were found between countries for all these questions,
with strong associations between the variables (values of Cramer’s coefficient varying from
V = 0.435 for option d to V = 0.620 for option h).

With respect to question QH-3 (Table 1) about the frequency of travelling abroad, the
most frequent response was ‘rarely’ (about once per year) (n = 3200 participants of the
global sample). Countries where the participants travel less, with the highest number
of responses for option ‘never’ included Brazil (n = 193), Mexico (n = 670), and Turkey
(n = 177). On the other hand, countries where people travel more include Slovenia, Greece
and Poland (n = 103, n = 72, and n = 66 participants, respectively, chose option ‘often´).
Significant differences (p < 0.001) were found between countries with a moderate association
(V = 0.292).

The last question in Table 1, QH-4, about the type of food consumed abroad, clearly
indicates that the participants want to consume food typical from the country they are
visiting (n = 3265 participants, overall), with this being the first choice, regardless of
the country of origin of the participants. Nevertheless, significant differences were also
observed with a weak association (p < 0.001, V = 0.234)

Table 2 shows the results obtained for the questions aimed at investigating to what
extent the participants considered that the COVID-19 pandemic changed their habits.
For question QH-5.a (Change in the frequency of eating out), although most participants
(n = 2326) considered that COVID-19 resulted in a high change, a high number of partici-
pants continued with the same frequency of eating out (n = 2046). The differences between
countries were significant, with a moderate association (p < 0.001, V = 0.300).

Regarding the frequency of travelling abroad (question QH-5.b in Table 2), similar
results were obtained as for the previous question, i.e., most participants reported a high
change (n = 3254), but many did not register any change (n = 2521), which may have
included those who did not use to travel before COVID-19. The differences between
countries were significant, with a moderate association (p < 0.001, V = 0.257).

Considering the frequency of ordering prepared food to consume at home (question
QH-5.c in Table 2), most of the participants declared they did not notice any change
(n = 2695) or just a slight change (n = 2627), but significant differences (p < 0.001) were
observed between countries with a weak association (V = 0.202), and for example, in
Mexico, most of the participants declared they had noticed a big change in their frequency
of ordering food (n = 482).

For questions about changes observed in the type of food consumed, food shopping
practices, and food safety concerns (Questions QH-5bd, e, and f in Table 2), in all cases, most
of the participants declared that they did not notice changes due to COVID-19 (number of
participants who reported no changes were n = 3905, n = 3142 and n = 3237, respectively, for
the three questions). However, significant differences were observed between countries in
all three questions (p < 0.001), with moderate associations (V varying from 0.244 to 0.306).

Table 3 presents the results for questions that related specifically to the consumption
of EIs. Regarding question QH-6 (Have you ever eaten insects as culinary preparations, as
snacks or other derived products?), a great majority of the participants replied negatively
(n = 5283 participants, considering the global sample), but the number of participants who
had already consumed EIs was highest in Mexico (n = 755), which is a large country where
consuming insects is traditional in some regions. The differences between countries were
significant, with a moderate association (p < 0.001, V = 0.380).
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Table 2. Influence of COVID-19 on food habits, considering the global sample and by country.

Countries (1)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

QH-5.a). Change in the frequency of eating out?
(Number of participants who replied yes)

Not changed 2046 62 413 129 162 88 219 151 154 120 114 153 226 0 55
Little changed 2273 101 214 215 119 142 174 318 239 203 98 128 179 0 143
Much changed 2326 159 57 292 19 127 117 670 128 204 280 63 112 0 98

Chi-square (2) p < 0.001; V = 0.300

QH-5.b). Change in the frequency of travelling abroad?
(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Not changed 2521 148 382 160 46 91 131 632 114 184 65 93 122 179 174
Little changed 1438 45 138 84 60 127 121 87 185 99 124 80 159 104 25
Much changed 3254 129 164 392 194 139 258 420 222 244 303 171 236 285 97

Chi-square (2) p < 0.001; V = 0.257

QH-5.c). Change in the frequency of ordering prepared food in the catering sector?
(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Not changed 2695 84 406 229 133 75 150 223 209 204 198 144 272 264 104
Little changed 2627 131 212 260 86 201 203 434 180 188 148 109 157 210 108
Much changed 1893 107 66 147 81 81 157 482 132 135 146 91 88 96 84

Chi-square (2) p < 0.001; V = 0.202

QH-5.d). Change in the type of food consumed?
(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Not changed 3905 112 493 402 150 106 277 322 333 274 335 215 335 410 141
Little changed 2510 150 165 183 128 177 144 548 147 214 131 107 156 137 123
Much changed 800 60 26 51 22 74 89 269 41 39 26 22 26 23 32

Chi-square (2) p < 0.001; V = 0.244

QH-5.e). Change in the food shopping practices?
(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Not changed 3142 102 417 318 95 56 168 250 295 3142 267 186 261 384 79
Little changed 2779 151 219 240 135 209 210 477 182 2779 163 124 189 152 114
Much changed 1295 69 47 78 70 92 132 412 44 1295 62 34 67 36 103

Chi-square (2) p < 0.001; V = 0.260

QH-5.f). Change in the food safety concerns?
(Number of participants who replied yes)

Total BR HR GR LV LB LT MX PL PT RO RS SI ES TR

Not changed 3237 89 387 335 233 22 246 209 362 240 251 191 311 294 67
Little changed 2315 123 194 202 54 141 165 399 124 214 134 105 167 178 115
Much changed 1663 110 102 99 13 194 99 531 35 73 107 48 39 99 114

Chi-square (2) p < 0.001; V = 0.306
(1) BR = Brazil, HR = Croatia, GR = Greece, LV = Latvia, LB = Lebanon, LT = Lithuania, MX = Mexico, PL = Poland,
PT = Portugal, RO = Romania, RS = Serbia, SI = Slovenia, ES = Spain, and TR = Turkey. Note: Inadvertently, no
data were collected in Spain for question QH-5.a. (2) Chi-square test: p = significance (level of significance of 5%),
V = Cramer’s coefficient.
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Table 3. Consumption of edible insects, considering the global sample and by country.

Countries (1,2)

Global
N

BR
%

HR
%

GR
%

LV
%

LB
%

LT
%

MX
%

PL
%

PT
%

RO
%

RS
%

SI
%

ES
%

TR
%

QH-6. Have you ever eaten insects as culinary preparations, as snacks or other derived products? (3)

Yes 1507 2.0 1.7 3.3 4.4 1.8 9.1 50.1 8.5 3.0 2.1 1.3 3.6 7.8 1.4
No 5283 5.0 11.6 10.6 4.0 4.8 6.8 6.4 6.9 8.5 8.3 5.8 8.4 8.1 4.9
Other 432 6.7 11.1 6.7 5.3 17.6 3.0 10.4 6.7 7.6 5.8 4.2 4.6 6.5 3.7
Sum 7222 Chi-square (4): p < 0.001; V = 0.380

QH-7. If you have never eaten insects, would you consider eating them? (5)

No 2875 4.9 15.2 11.9 2.7 5.4 5.4 9.5 7.9 6.9 6.3 6.1 6.5 4.9 6.3
Maybe 2145 6.2 8.0 9.0 6.2 6.2 8.1 0.0 9.7 10.7 8.9 5.4 9.1 8.9 3.6
Yes to some 738 2.7 4.2 5.6 7.5 8.1 16.8 19.1 6.4 4.3 5.8 2.3 8.0 7.6 1.6
Yes to all 835 3.2 3.7 7.3 3.8 0.8 6.6 40.7 4.7 4.1 2.5 3.2 4.8 11.5 3.0
Sum 6593 Chi-square (4): p < 0.001; V = 0.280

QH-8. Under which motivations would you consume EIs? (you may choose more than one option) (6)

a. Curiosity 3684 4.5 7.1 6.2 4.7 4.1 8.8 17.9 6.8 7.7 6.8 4.8 7.4 10.4 2.9
b. No food 2894 4.9 15.1 4.9 1.6 5.5 5.4 13.1 6.5 9.0 4.9 3.7 9.9 8.5 7.0
c. Sustainable 1062 6.0 4.0 8.1 3.4 7.9 7.8 1.2 9.5 11.5 7.1 4.7 11.7 13.9 3.2
d. Culinary 1227 3.7 3.9 4.1 3.3 7.3 8.4 35.9 4.8 3.3 1.9 2.9 6.5 9.7 4.3
e. Nutrition 1826 4.7 3.9 5.5 3.0 5.3 6.1 32.9 5.9 5.2 4.8 2.7 7.9 9.8 2.5

Sum 10,693 Chi-square (4): p < 0.001 for all five options (a to e);
V(a) = 0.528, V(b) = 0.559, V(c) = 0.620, V(d) = 0.682, V(e) = 0.696

QH-9. If you consume EIs, how often do you eat them as culinary preparations, snacks or other derived products? (7)

1 x/year 1749 0.9 5.9 8.1 2.7 18.0 2.1 23.3 7.2 1.7 8.9 2.5 2.9 3.0 12.9
2–3 x/year 448 0.9 0.4 4.2 0.4 5.8 0.0 65.0 4.9 2.7 4.9 0.9 0.2 2.0 7.6
1 x/month 163 0.0 0.6 5.5 1.2 8.0 0.0 47.2 2.5 2.5 16.6 1.2 1.2 1.8 11.7
1 x/week 49 0.0 0.0 16.3 0.0 8.2 0.0 30.6 2.0 0.0 16.3 4.1 0.0 2.0 20.4
2+ x/week 33 0.0 0.0 9.1 3.0 0.0 0.0 27.3 0.0 6.1 18.2 6.1 3.0 6.1 21.2

Sum 2442 Chi-square (4): p < 0.001; V = 0.203
(1) BR = Brazil, HR = Croatia, GR = Greece, LV = Latvia, LB = Lebanon, LT = Lithuania, MX = Mexico, PL = Poland,
PT = Portugal, RO = Romania, RS = Serbia, SI = Slovenia, ES = Spain, and TR = Turkey. (2) Results expressed as
percentages calculated in relation to the total number of responses for each option in each question. Note that the
sum of answers in question QH-8 is more than the number of participants because the participants could choose
more than one option. (3) Other = Don´t know/Don´t remember. (4) Chi-square test: p = significance (level of
significance of 5%), V = Cramer’s coefficient. (5) No = Definitely not, Maybe = Possibly, Yes to some = Yes, but
only derived foods that include insects (for example, hamburgers or biscuits), Yes to all = Yes, whole insects and
derived foods. (6) a. Curiosity = Out of curiosity, b. No food = If there is a scarcity of food, c. Sustainable = To
help preserve the planet, d. Culinary = Because of the gastronomic characteristics, e. Nutrition = Because of
the nutritional properties. (7) 1 x/year = About one time per year, 2–3 x/year = About 2 to 3 times per year,
1 x/month = About one time per month, 1 x/week = About one time per week, 2+ x/week = Two or more time
per week.

Regarding question QH-7 (If you have never eaten insects, would you consider eating
them?), a high number of respondents admitted they would not eat EIs (n = 2875), but also
a considerable number admitted they might eat them (n = 2145). Again, in Mexico, the
highest number of participants (n = 340) replied they would eat EIs, regardless of the form
(whole insects and derived foods).

With respect to the motivations that could lead people to consume EIs (question QH-
8, Under which motivations would you consume EIs?), the most frequent options were
for curiosity (n = 3684) and in case of food scarcity (n = 2894). Options linked to culinary
applications of EIs or their nutritive richness were factors much valued by Mexicans (n = 441
and n = 600, respectively). Significant differences were found between countries (p < 0.001)
for all motivations, and the associations were strong (values of V varying from 0.528 for
motivation a., curiosity, to 0.682 for d., culinary).

The last question in Table 3 relates to the frequency of consumption of EIs (QH-9, If
you consume EIs, how often do you eat them as culinary preparations, snacks or other
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derived products?). The results indicate that the great majority consume EIs very rarely
(once per year) (n = 1749), even in Mexico (n = 407). The differences between countries
were significant, with a weak association (p < 0.001, V = 0.203).

3.3. Perceptions About Cultural and Traditional Aspects Related to Edible Insects

Ten statements were used to investigate the perception of the participants about
cultural and/or traditional aspects related to EIs in the different countries. Table 4 presents
the results for the global sample, i.e., considering all countries together. Considering
that the middle point of the scale (score 3) is a neutral opinion, a high percentage of the
participants chose score 3 for most of the statements except for two, with percentages of
score 3 varying from a minimum of 27.4% to a maximum of 46.9. This indicates that the
participants found it difficult to express an opinion of disagreement or agreement with the
statements presented to them.

Table 4. Scores attributed for each of the ten statements, considering the global sample.

Code Statements
% of Responses

Level of Agreement (1)

1 2 3 4 5

S1 Entomophagy is a dietary practice that consists in the consumption of insects by
humans 5.5 6.2 40.1 22.9 25.3

S2 Insects are considered a traditional food in my country 64.5 15.2 7.2 7.3 5.8

S3 There are thousands of species of insects that are consumed by humans in the
world 4.4 8.3 27.4 38.5 21.3

S4 Consuming insects is characteristic of developing countries 15.7 25.0 34.6 19.1 5.7

S5 Insects are present in events related to religious rituals 14.5 19.0 45.0 16.6 4.9

S6 Insects are part of the gastronomic culture of most countries in the world 12.5 25.8 29.3 22.9 9.5

S7 In some countries the tradition of eating insects is decreasing because of the
“Westernization” of diets 6.0 12.4 39.1 30.4 12.1

S8 Insect consumption is seasonal, so it varies according to the time of the year 8.8 16.0 46.9 21.2 7.1

S9 There are obstacles to consumers’ acceptance of edible insects in Western countries 5.9 9.3 27.4 32.1 25.4

S10 Insects can be associated with traditional festivities and celebrations 11.4 15.7 39.5 24.2 9.3
(1) Values on a 5-poin Likert scale: 1 = strongly disagree, 2 = disagree, 3 = no opinion, 4 = agree, and
5 = strongly agree.

For S1, ‘Entomophagy is a dietary practice that consists in the consumption of insects
by humans’ (not considering those who chose score 3), a high percentage of responses were
in agreement, i.e., scores 4 (22.9%) and 5 (25.3%), indicating that the participants know what
entomophagy is. Statement S3, ‘There are thousands of species of insects that are consumed
by humans in the world’, obtained a high percentage of positive responses (38.5% for score
4 and 21.3% for score 5), revealing that even though the participants do not consider EIs
a food traditionally from their country, they know about the variability of EIs that can be
consumed by humans. For S8, ‘Insect consumption is seasonal, so it varies according to the
time of the year’, the percentage of participants on the agreement side was a little higher
(21.2% for score 4 and 7.1% for score 5) than for disagreement (8.8% and 16.0% for scores 1
and 2, respectively); these results reveal that a high number of people consider that insects
are seasonal, which is particularly true for those collected in the wild, but not necessarily
for those that are reared in farms.

For S2, ‘Insects are considered a traditional food in my country’, a high percentage of
participants chose scores of disagreement (64.5% for score 1 and 15.2% for score 2), showing
that EIs are not a traditional food globally, in the set of 14 countries included in the research.
The results for S6, ‘Insects are part of the gastronomic culture of most countries in the
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world’, show a slightly higher percentage of participants on the disagreement side (12.5%
for score 1 and 25.8% for score 2) than on the agreement side (22.9% for score 4 and 9.5% for
score 5). This indicates that a high number of participants recognise that EIs are consumed
in many countries, even if they are not consumed in their own country.

Regarding S4, ‘Consuming insects is characteristic of developing countries’, there was
a trend to disagree (15.7% score 1 and 25.0% score 2), revealing that the participants did
not consider EIs as food consumed only in developing countries or characteristic of more
poor communities. With respect to S7, ‘In some countries the tradition of eating insects
is decreasing because of the “Westernization” of diets’, a high percentage of participants
agreed that although being traditional in some areas of the globe, EIs are being somehow
neglected due to other foods imported from Western societies (30.4% for score 4 and 12.1%
for score 5). For S9, ‘There are obstacles to consumers’ acceptance of edible insects in
Western countries’, the results indicate a clear trend to agree (32.1% and 25.4% for scores 4
and 5, respectively), indicating that factors such as lack of familiarly, neophobia, or disgust
may lead to rejection of EIs in Western countries.

For S5, ‘Insects are present in events related with religious rituals’, although the
percentages of responses on the disagreement side were a little higher (14.5% for score 1
and 19.0% for score 2), there were also some participants who agreed that EIs could be a
part of food in some religious festivities (16.6% for score 4 and 4.9% for score 5). For the
related item S10, ‘Insects can be associated with traditional festivities and celebrations’,
the participants showed a higher level of agreement (24.2% and 9.3% for scores 4 and 5,
respectively), considering EIs part of the festivities and celebrations, but not necessarily
those of religious nature.

Although the previous results in Table 4 are indicative of a trend in the global set of
countries, it is important to see possible differences between the countries. Therefore, the
results of the percentages of the scale scores obtained for all ten statements, separately by
country, are shown in Table 5. The results indicate significant differences between countries
for all ten statements (p < 0.001 in all cases), with associations varying from low (V = 0.154
for S3) to strong (V = 0.414 for S2).

According to the results in Table 5, the highest stronger agreement (score 1) with
Statement S1 (Entomophagy is a dietary practice that consists of the consumption of
insects by humans) was observed for Spain (44.9%) and Mexico (38.4%). For S2 (Insects are
considered a traditional food in my country), most participants disagreed, and the strongest
disagreement (score 1) was observed for more participants from Slovenia (90.3%), Croatia
(87.2%), Spain (87.1%), and Poland (84.0%). For S3 (There are thousands of species of insects
that are consumed by humans in the world), the participants were mostly on the agreement
side, and maximum agreement (score 5) was highest in Mexico (41.7%), followed by Brazil
(28.0%). For S4 (Consuming insects is characteristic of developing countries), the trend
was to have a higher percentage of participants disagreeing, and score 1 was highest for
Turkey (29.7%), Lithuania (23.9%), Spain (21.7%), and Serbia (20.9%). Regarding statement
S5 (Insects are present in events related to religious rituals), also with a trend to disagree
for most participants, score 1 was prevailing for Croatia (28.9%) and Spain (28.2%). For
item S6 (Insects are part of the gastronomic culture of most countries in the world), more
participants disagreed than agreed, with percentages of score 1 highest in Portugal (23.9%)
and Spain (23.8%). For S7 (In some countries, the tradition of eating insects is decreasing
because of the “Westernization” of diets), the participants tended to agree, with percentages
of score 5 highest in Mexico (29.4%) and Lebanon (26.3%). For S8 (Insect consumption
is seasonal, so it varies according to the time of the year), the participants were more on
the agreement side, with percentages of score 5 highest in Mexico (24.3%) and Lithuania
(9.4%). For statement S9 (There are obstacles to consumers’ acceptance of edible insects in
Western countries), a high level of agreement was observed, particularly for Mexico, Spain,
and Brazil, with percentages of score 5 of 40.6%, 39.3%, and 38.5%, respectively. Finally,
for S10 (Insects can be associated with traditional festivities and celebrations), the highest
percentages of score 5 were obtained for Mexico (25.5%) and Lebanon (15.7%).
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Table 5. Percentage of participants’ responses, according to country, for the ten statements.

Code (1)

Stats (2)
Score

(3)

Percentage of Responses Within Country

Country (4)

BR HR GR LV LB LT MX PL PT RO RS SI ES TR

S1 1 5.0% 8.9% 5.5% 2.3% 3.1% 5.5% 4.3% 5.0% 5.0% 7.3% 9.6% 3.7% 3.5% 9.5%
p < 0.001 2 3.4% 5.0% 7.5% 3.0% 2.5% 14.9% 4.8% 5.4% 5.3% 8.3% 11.3% 4.8% 4.3% 6.8%
V = 0.207 3 38.2% 46.6% 21.1% 71.7% 19.0% 22.2% 30.9% 49.0% 45.8% 37.2% 61.3% 60.3% 31.1% 64.2%

4 19.9% 19.3% 47.5% 15.7% 37.5% 31.6% 21.6% 23.5% 19.1% 24.8% 10.2% 11.6% 16.2% 12.2%
5 33.5% 20.2% 18.4% 7.3% 37.8% 25.9% 38.4% 17.1% 24.8% 22.4% 7.6% 19.5% 44.9% 7.4%

S2 1 53.1% 87.2% 79.6% 75.3% 57.7% 47.1% 6.0% 84.0% 79.3% 68.7% 79.4% 90.3% 87.1% 70.9%
p < 0.001 2 22.0% 8.2% 17.0% 23.0% 33.1% 32.5% 8.6% 13.1% 12.5% 19.1% 14.5% 6.0% 8.0% 19.9%
V = 0.414 3 14.9% 3.2% 3.1% 1.0% 6.2% 18.0% 15.0% 0.6% 5.7% 8.7% 4.7% 2.7% 2.3% 6.8%

4 6.8% 1.0% 0.3% 0.0% 2.0% 2.4% 38.1% 0.8% 1.9% 2.6% 0.9% 0.6% 1.2% 1.4%
5 3.1% 0.4% 0.0% 0.7% 1.1% 0.0% 32.3% 1.5% 0.6% 0.8% 0.6% 0.4% 1.4% 1.0%

S3 1 3.1% 7.4% 3.5% 2.7% 2.0% 5.9% 3.6% 3.8% 4.7% 5.5% 4.7% 2.1% 5.7% 5.1%
p < 0.001 2 5.3% 10.9% 8.8% 8.3% 2.8% 13.5% 5.3% 7.7% 9.7% 7.7% 9.6% 7.0% 13.9% 4.1%
V = 0.154 3 25.8% 30.3% 34.7% 33.7% 18.8% 27.6% 14.9% 23.8% 31.5% 29.1% 36.3% 40.4% 30.1% 17.2%

4 37.9% 32.8% 41.2% 49.0% 57.4% 35.9% 34.5% 45.0% 37.2% 42.1% 36.9% 31.1% 30.4% 49.3%
5 28.0% 18.5% 11.8% 6.3% 19.0% 17.1% 41.7% 19.6% 16.9% 15.7% 12.5% 19.3% 19.8% 24.3%

S4 1 19.3% 16.9% 14.5% 5.0% 6.2% 23.9% 11.9% 8.7% 17.5% 11.8% 20.9% 17.2% 21.7% 29.7%
p < 0.001 2 26.1% 21.6% 28.0% 34.7% 6.7% 34.7% 17.7% 23.7% 23.9% 31.3% 26.7% 23.6% 29.4% 33.8%
V = 0.167 3 35.7% 36.9% 38.1% 38.3% 26.9% 23.7% 38.4% 35.8% 37.2% 31.9% 40.7% 37.1% 29.0% 27.0%

4 13.4% 19.2% 17.5% 20.0% 35.0% 12.4% 22.1% 28.3% 18.4% 20.1% 11.3% 18.0% 16.2% 7.4%
5 5.6% 5.4% 2.0% 2.0% 25.2% 5.3% 9.9% 3.7% 3.0% 4.9% 0.3% 4.1% 3.7% 2.0%

S5 1 15.5% 28.9% 6.1% 6.0% 6.7% 15.9% 13.4% 6.2% 17.5% 11.6% 10.2% 14.3% 28.2% 11.8%
p < 0.001 2 21.4% 19.4% 12.7% 25.3% 5.9% 25.9% 19.2% 13.8% 22.0% 20.9% 17.2% 19.9% 24.2% 15.5%
V = 0.179 3 45.3% 39.7% 57.1% 54.7% 27.5% 38.2% 40.2% 48.5% 46.9% 44.3% 52.9% 51.8% 38.4% 54.7%

4 12.4% 9.0% 20.8% 13.3% 40.9% 15.1% 18.2% 26.7% 11.2% 19.3% 17.2% 10.8% 8.0% 14.5%
5 5.3% 3.1% 3.3% 0.7% 19.0% 4.9% 9.0% 4.8% 2.5% 3.9% 2.6% 3.1% 1.2% 3.4%

S6 1 16.5% 17.8% 13.7% 5.3% 6.7% 9.8% 6.0% 9.6% 23.9% 5.5% 7.0% 18.8% 23.8% 6.8%
p < 0.001 2 31.1% 34.0% 36.9% 33.7% 8.4% 16.3% 17.9% 33.1% 33.2% 4.9% 12.2% 34.3% 40.2% 19.3%
V = 0.236 3 32.9% 31.9% 33.8% 28.7% 22.1% 26.7% 29.1% 32.7% 29.2% 18.1% 34.3% 33.7% 25.4% 31.1%

4 14.6% 11.5% 13.4% 29.0% 31.1% 30.0% 31.2% 22.1% 11.0% 49.2% 34.0% 10.9% 8.5% 33.1%
5 5.0% 4.8% 2.2% 3.3% 31.7% 17.3% 15.9% 2.5% 2.7% 22.4% 12.5% 2.3% 2.1% 9.8%

S7 1 7.8% 9.6% 5.0% 1.0% 3.1% 9.4% 4.7% 3.5% 8.5% 5.1% 9.0% 4.7% 6.1% 6.4%
p < 0.001 2 12.7% 13.0% 12.6% 7.3% 3.1% 21.0% 9.0% 10.6% 17.6% 9.1% 15.7% 13.2% 16.3% 10.8%
V = 0.176 3 39.4% 40.2% 48.7% 48.0% 27.5% 31.8% 23.6% 44.4% 45.5% 45.1% 45.3% 41.1% 33.4% 63.2%

4 26.7% 31.0% 28.8% 39.7% 40.1% 23.1% 33.3% 33.5% 22.8% 32.5% 24.4% 32.0% 35.0% 15.9%
5 13.4% 6.1% 4.9% 4.0% 26.3% 14.7% 29.4% 8.1% 5.5% 8.1% 5.5% 9.1% 9.2% 3.7%

S8 1 7.5% 11.1% 5.8% 3.0% 7.3% 13.9% 5.5% 4.6% 13.9% 6.9% 10.2% 10.6% 14.3% 8.1%
p < 0.001 2 18.3% 11.5% 17.8% 19.0% 26.1% 23.5% 11.2% 19.2% 15.6% 8.5% 17.7% 14.5% 18.3% 13.5%
V = 0.191 3 49.1% 50.7% 57.5% 52.7% 48.2% 30.0% 29.2% 50.0% 52.4% 52.0% 52.6% 53.0% 47.8% 60.8%

4 18.6% 21.6% 16.5% 25.0% 16.2% 23.1% 29.7% 23.7% 16.1% 27.8% 18.3% 17.2% 15.8% 13.5%
5 6.5% 5.1% 2.4% 0.3% 2.2% 9.4% 24.3% 2.5% 2.1% 4.7% 1.2% 4.6% 3.8% 4.1%

S9 1 5.6% 5.6% 4.6% 2.7% 8.7% 16.5% 3.7% 3.3% 5.9% 5.5% 10.5% 3.1% 5.4% 6.4%
p < 0.001 2 5.6% 7.4% 7.7% 8.3% 14.0% 23.7% 7.2% 7.9% 8.0% 6.9% 10.2% 9.3% 6.8% 11.8%
V = 0.180 3 17.1% 36.2% 24.5% 36.0% 21.8% 31.2% 17.5% 25.4% 24.7% 29.3% 39.8% 30.9% 17.7% 56.8%

4 33.2% 31.1% 36.2% 40.3% 32.8% 18.2% 31.0% 40.2% 35.9% 38.6% 29.7% 29.8% 30.8% 20.6%
5 38.5% 19.7% 27.0% 12.7% 22.7% 10.4% 40.6% 23.3% 25.6% 19.7% 9.9% 26.9% 39.3% 4.4%

S10 1 8.1% 20.3% 8.0% 18.7% 3.6% 19.4% 4.0% 6.7% 12.5% 8.1% 11.3% 14.3% 19.5% 9.5%
p < 0.001 2 13.0% 19.0% 13.4% 31.0% 6.2% 26.3% 10.2% 14.8% 15.7% 11.0% 14.0% 19.1% 19.0% 14.5%
V = 0.197 3 45.0% 35.3% 48.1% 36.0% 35.3% 31.8% 27.5% 41.2% 52.8% 39.6% 43.9% 45.3% 42.4% 44.3%

4 22.0% 19.7% 25.8% 13.3% 39.2% 16.1% 32.8% 31.3% 15.4% 31.5% 26.2% 15.5% 14.6% 29.1%
5 11.8% 5.8% 4.7% 1.0% 15.7% 6.5% 25.5% 6.0% 3.6% 9.8% 4.7% 5.8% 4.5% 2.7%

(1) S1. Entomophagy is a dietary practice that consists of the consumption of insects by humans; S2. Insects are
considered a traditional food in my country; S3. There are thousands of species of insects that are consumed by
humans in the world; S4. Consuming insects is characteristic of developing countries; S5. Insects are present in
events related to religious rituals; S6. Insects are part of the gastronomic culture of most countries in the world;
S7. In some countries, the tradition of eating insects is decreasing because of the “Westernization” of diets; S8.
Insect consumption is seasonal, so it varies according to the time of the year; S9. There are obstacles to consumers’
acceptance of edible insects in Western countries; S10. Insects can be associated with traditional festivities and
celebrations. (2) Statistics of Chi-square test: p = significance (considering a level of 5%), V = Cramer’s V coefficient.
(3) Scale: 1 = Strongly disagree; 2 = Disagree; 3 = No opinion; 4 = Agree; and 5 = Strongly agree. (4) BR = Brazil,
HR = Croatia, GR = Greece, LV = Latvia, LB = Lebanon, LT = Lithuania, MX = Mexico, PL = Poland, PT = Portugal,
RO = Romania, RS = Serbia, SI = Slovenia, ES = Spain, and TR = Turkey.
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3.4. Factor Analysis

The ten statements were submitted to FA to identify a possible grouping structure
and to evaluate internal consistency. The correlation matrix between the ten variables,
corresponding to the ten items of the scale, showed some associations between the variables,
and this was confirmed by Bartlett’s test, which was significant (p < 0.001), thus implying
the rejection of hypothesis H0 “The correlation matrix is equal to the identity matrix”. The
value of KMO obtained was 0.844, which can be considered good [21]. According to the
anti-image matrix, there are no values of the Measure of Sampling Adequacy (MSA) under
0.5, which is indicative that none of the variables should be excluded from the analysis at
this stage. The values of the MSA varied from a minimum of 0.805 for statement S9 to a
maximum of 0.869 for statement S8.

Using FA with PC extraction and Varimax rotation and considering the eigenvalues
higher than 1, a solution with two factors that explained 43.0% of the variance was obtained
(Table 6). Some communalities were higher than 0.5 (S1 = 0.505, S6 = 0.519, and S9 = 0.572).
The first factor (F1) explained 23.9% of the variance and gathered six variables more
linked with cultural and traditional aspects associated with EIs, and was named CTEI
(Culture and Tradition of EIs). The second factor explained 19.1% of the variance and
included four variables more related to the acceptance of EIs as food, so it was named
AEI (Acceptance of EIs). According to the values of THE loading coefficients, item S6
(about EIs being part of gastronomic culture) was the one contributing more strongly to
the factor F1 (loading = 0.718), while item S9 (about obstacles to consumption) was the one
contributing more to the factor F2 (loading = 0.755). Both factors had an acceptable internal
consistency [20] based on the values of Cronbach’s alpha (α = 0.675 for F1 and α = 0.614
for F2).

Table 6. The solution obtained through factor analysis.

Factor %VE (1) Item Loading Factor Name Cronbach’s
Alpha (2)

F1 23.9%

S2. Insects are considered a traditional food in my country 0.453

CTEI
(Culture and
Tradition of

EIs)

0.675

S4. Consuming insects is characteristic of developing countries 0.557

S5. Insects are present in events related with religious rituals 0.684

S6. Insects are part of the gastronomic culture of most countries
in the world 0.718

S8. Insect consumption is seasonal, so it varies according to the
time of the year 0.463

S10. Insects can be associated with traditional festivities and
celebrations 0.603

F2 19.1%

S1. Entomophagy is a dietary practice that consists of the
consumption of insects by humans 0.710

AEI
(Acceptance of

EIs)
0.614

S3. There are thousands of species of insects that are consumed
by humans in the world 0.461

S7. In some countries the tradition of eating insects is
decreasing because of the “Westernization” of diets 0.573

S9. There are obstacles to consumers’ acceptance of edible
insects in Western countries 0.755

(1) VE = Variance explained. (2) Cronbach’s alpha.

Figure 5 is a graphical representation of both factors considering the rotated space in
the Cartesian coordinates system defined by both components of the FA. The graph shows
the grouping structure that resulted from the FA, separating the two groups of variables,
Factor F1 (CTEI) and Factor F2 (AEI).
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4. Discussion

With the global population increasing, the demand for foods that are both nutritious
and less harmful to the environment has become more pressing [29]. In this context, the
consumption of EIs, an alternative source known to cause less damage to the ecosystem,
stands out as a food source [30]. Many countries have already integrated EI consumption
as part of their cultural life [31]. However, in some countries, the search for sustainable
food sources is evolving and spreading towards an increase in EI consumption and pro-
duction [32]. This research explores potential differences between countries in terms of
participants’ habits related to EI consumption. It also examines whether EIs are part of the
cultural or gastronomic landscape in various regions.

4.1. Characteristics of the Sample

This work investigated consumption habits, attitudes (acceptance, rejection motiva-
tions), and perceptions of EIs. Related to these topics, multiple studies have been conducted
to assess people’s attitudes and consumption habits towards EIs across countries [33,34].
For instance, Asian countries are regions that host a wide variety of ethnicities and different
culinary cultures, and a study was conducted to explore the demand trend for alternative
protein sources. Adult Singaporeans (n = 1224) (75% Chinese, 15% Indian, 10% Malay)
participated in the study. As a result, it was determined that welfare insect-based products,
food neophobia, and animal welfare are the two main determinants of avoidance [34].
Our research was conducted in 14 countries from 3 continents, summing to a total of 7222
participants (Figure 1). Most of the participants were young adults (47.4%) aged between
18 and 30 years old. The great majority lived in urban areas (65.6%) (Figure 2). A notable
strength of the study is that most of the study consisted of young adults. In one of the
qualitative studies conducted in this field, a previous qualitative study has shown that
younger generations tend to be more open to alternative food sources. This openness is
often attributed to the pervasive influence of media [35]. Similarly, in the present study,
young adults were mostly reached through media use and access originating from social
networks. The fact that the distribution of individuals according to their level of education
is similar is an indication that the distribution of demographic characteristics of the study is
well-balanced. As noted in the literature, formal education may also be an important factor
in EI consumption and perspectives [36]. In the current study, the distribution according
to education level is quite even. However, another study found no statistically significant
relationship between education level and EI consumption tendency [37]. Individuals work-
ing in the field of food and nutrition are likely to have a high level of perception about
sustainability issues [38]. Given that the majority of the participants in this study have
‘Food/Nutrition’ and ‘Health’ professional activities, it is expected that their literacy in
ecology and sustainability was relatively high.
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4.2. Characteristics of the Participants’ Habits

According to the results of our study, the frequency of eating out and the food preferred
by people in different countries differ. Most of the participants prefer traditional foods when
they eat out, except in Turkey. In Turkey, fast food ranks first. In a study conducted in the
USA, similar to this study, it was found that people eat out 1–3 times a month [39]. In 2021,
there were 20,782 restaurants in Brazil, 640,000 in Mexico, and 70,000 in Romania [40–42]. A
cross-sectional study showed that people living in areas with a higher density of restaurants
ate at restaurants more frequently [43]. A study conducted in Italy showed that the local
population preferred more traditional foods when eating out, which is consistent with our
study [44]. The fact that the food-service market in Turkey is dominated by global and
local fast food systems with a rapidly rising trend and the working population’s desire to
consume their lunches quickly [45] may have affected our results in this direction. The
distribution of the number of restaurants according to the population and surface area
of the countries may have caused the difference in eating-out habits. It is also thought
that the difference in economic distribution between countries is also effective in this
regard. The frequency with which the participants eat in restaurants can help explain some
degree of familiarity and cultural background that could be related to the attitudes and
acceptance of new foods, particularly EIs. If consuming EIs is a usual or traditional practice
in a participant’s region, they are likely to view them more positively and consume them
more frequently. On the other hand, participants from regions where EIs are not part of
their habits may perceive them negatively and be less willing to try or accept them. The
frequency of restaurants can be a motivator to try new foods, such as an incentive by chefs,
even in regions where they are not traditionally consumed.

People may travel to try or discover different and new local foods. In addition to this
phenomenon, which is called gastronomy, cuisine, or food tourism, it has been reported
that people change their level of satisfaction with their travels according to the foods they
try in the places they travel [46]. According to a study conducted in Poland, it was observed
that 12% of people who purchased a holiday abroad made a reservation only with the
breakfast option, despite the all-inclusive option, with the desire to try local dishes in
regional restaurants, to get to know different restaurants and to eat meals made entirely
from ecological ingredients [47]. However, it has also been reported that this effect may
vary according to the duration of stay in the foreign country [48]. It was expected that
consistent with the literature, the people participating in this study would mostly prefer
local foods when travelling abroad.

Participants in the study stated that there was no change in their habits of travelling
abroad and eating out as a result of COVID-19. Perhaps these included those who also
ate out and travelled abroad rarely before COVID-19, and for that reason, no change was
observed.

While participants in Mexico reported a higher change, most of the participants stated
that their habit of ordering prepared food did not change during COVID-19. Sociode-
mographic differences affect the habit and amount of ordering prepared food [49]. With
the increase in the time spent at home during COVID-19, the rate of food preparation
and eating at home has also increased. However, restaurants where people can go have
been subject to a number of restrictions and measures [50]. In this direction, contrary to
our study, it is expected that the frequency of ordering food from outside will decrease.
This may have been balanced by the fact that people seek diversity instead of constantly
preparing and eating food at home. The COVID-19 pandemic has affected each country to
a different degree and caused different measures to be taken among countries according
to their management styles, cultures, technologies and the level of development of their
healthcare systems [50]. This difference between the countries in our results may also be
due to the variability of the measures taken.

The majority of the participants in the study had never eaten EIs before. When the
countries in the study were compared, it was seen that participants in Mexico experienced
EIs more than other countries. In a study conducted in China and Germany, it was found
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that 67.7% of the Chinese and 10.3% of the Germans had eaten insects before, although
no difference was observed in the distribution of neophobia [51]. A study conducted with
Polish adults also showed that 67.6% of them had never eaten insects before [52]. Our
findings are compatible with the fact that Mexico, which has regions where insects are
traditionally consumed, similar to China, differs from other countries.

Most of our respondents who had never eaten EIs before said they would not want to
try it. When asked what might motivate people to eat EIs, the majority responded with
curiosity and scarcity. Among those who consume EIs, most reported consuming it once a
year, even in Mexico. In a study conducted in Europe, only a small proportion of those who
had never eaten EIs before stated that they would try EIs [53]. The Chinese participants in
the study by Hartman et al. (2015) were similar to the Mexican participants in our study
in that they said they would consume EIs regardless of the form, whereas the majority
of German participants preferred it to be processed if they had to eat it [51]. Curiosity
was found to be the strongest factor in the motivation to try EIs, which is in line with a
study conducted in the UK [54]. In another study conducted with Swedes, environmental
sustainability and health were determined as the two most important factors [55]. Although
37.8% of respondents in a survey conducted in the Czech Republic had eaten EIs before,
only 11.8% reported eating them regularly [53]. Although people may have tried EIs out of
curiosity, environmental awareness, and other factors, eating habits are not easily changed.
For this reason, people may not have regularly substituted the foods to which they were
accustomed.

4.3. Participant’s Perceptions About Cultural and Traditional Aspects Related to Edible Insects

Considering that score 3 is a neutral opinion on the scale, a significant percentage of
the participants chose this option. The percentages of score 3 varied from a minimum of
27.4% to a maximum of 46.9. This suggests that participants found it challenging to express
an opinion of disagreement or agreement with the statements presented to them.

Entomophagy refers to the eating of insects for food. Although this statement is a
definition of entomophagy, its inclusion in the study is significant because it helps assess
participants’ understanding and knowledge of the concept, which could be unfamiliar
or misunderstood by many. With this response, it is possible to have knowledge levels
about how familiarity with the term might influence attitudes, openness, or disposition to
accept insects as food. In the current study, a high percentage of responses were towards
agreement, indicating that the participants knew what entomophagy is. Familiarity with
this term may be due to many of the participants having a professional background in
food or nutrition/health. Another multi-country study found that Norwegian consumers
were more likely to accept insects as food than Portuguese consumers. For example,
in a study conducted in Germany, 93% of 718 people who participated said that their
familiarity with insects was eaten instead of meat when it was specific [56]. The highest
strong agreement with the statement was observed for Spain (44.9%) and Mexico (38.4%).
Entomophagy is traditionally common in certain regions of some of the countries where
the study was conducted, so high levels of familiarity are to be expected. A high percentage
of positive responses revealed that even though the participants did not consider EIs a
food tradition in their country, they knew about the variety of EIs that can be consumed
by humans. The issue of alternative food sources is frequently mentioned in the media
due to issues such as its spread in social media and the academic community, as well as
the increase in environmental problems on the agenda [57]. In addition, since there are
many individuals in our sample who are involved in professions in the field of nutrition
and health, it is expected that they will know this subject. As in the previous statement,
the countries with the most knowledge on this question are on the agreement side, and
the maximum agreement score was highest in Mexico (41.7%) followed by Brazil (28.0%).
Since EIs are consumed in some parts of these countries, individuals are likely to be aware
of the prevalence of this consumption even if they do not consume it themselves. One
of the study’s results reveals that many people consider insects to be seasonal, which is
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particularly true for those collected in the wild but not necessarily for those reared on
farms [58]. For S8 (Insect consumption is seasonal, so it varies according to the time of
the year), the participants were more on the agreement side, with percentages of score 5
highest in Mexico (24.3%) and Lithuania (9.4%).

In general, EI consumption is a part of gastronomic culture in some countries [59]. In
this study, participants agree that EIs are consumed in many countries, even if they are not
consumed in their own country. When asked whether insects are considered a traditional
food in their country, the strongest opposition was observed by more participants from
Slovenia (90.3%), Croatia (87.2%), Spain (87.1%), and Poland (84.0%). The statement that
insects are part of the gastronomic culture of most countries in the world was opposed
by more participants, especially from Portugal (23.9%) and Spain (23.8%). Regarding the
habits and perceptions of the participants, the results of this study might be influenced by
a certain asymmetry between the Western countries where entomophagy is not traditional,
which constituted the majority of the countries included in the study, and some countries
where eating insects is part of the traditional gastronomic culture, which were included
in the survey in minor number. This limitation occurred due to the difficulty in obtaining
responses from most of the countries initially planned as having some entomophagic
culture. The reasons why these countries were not able to deliver data might be related
to lower literacy, lower economic status, and lower available resources for conducting
the study.

While the ecological benefits of consuming EIs are well known, some consumers
(especially those in Western countries) are opposed to adopting insects as a food source [60].
In some Latin American countries, EIs consumption has traditionally existed but has been
on the decline as the countries have adopted a more Western-style diet. A high percentage
of participants agreed that even though it is traditional in some areas, EI consumption is
being neglected due to other foods imported from Western-style diets [54]. The results
show that participants have an opinion about factors such as lack of familiarity, neophobia,
or disgust that may lead to rejection of EIs in Western countries, especially participants
from Mexico, Spain, and Brazil, with percentages higher than 35% in each of them. In a
study conducted in a part of Brazil with a Western culture that is not familiar with insect
consumption, 780 people participated in the study. The primary association with edible
insects was disgust [61].

Also, the participants in this study do not consider EIs as food consumed only in de-
veloping countries or as characteristic of poorer communities. For the idea of the statement,
a higher percentage of disagreed participants were from Turkey (29.7%), Lithuania (23.9%),
Spain (21.7%), and Serbia (20.9%). Eating insects may contribute to many SDGs concern-
ing the development status of countries, but it cannot be an indicator of a single level of
development [62]. Multiple factors affect this situation. In particular, the consumption of
crickets as food is influenced by various cultural and religious belief systems that affect
people’s desire to include crickets in their diets [63]. In the current study, although some
agreed with the statement that insects were involved in events related to religious rituals,
the rate of those who disagreed was slightly higher. Also, with a trend to disagree, most
participants were from Croatia (28.9%) and Spain (28.2%). For the related item ‘Insects can
be associated with traditional festivities and celebrations’, the participants showed a higher
level of agreement, considering EIs part of the festivities and celebrations, but not necessar-
ily those of a religious nature, with the highest percentages obtained from Mexico (25.5%)
and Lebanon (15.7%). For example, the South African tradition of insect-eating was heavily
dependent on caterpillars, which were abundantly available in the wild and preferred as
food over beef, severely affecting the market sale of beef [64]. People’s ideas and attitudes
about EIs may vary depending on the dynamics of their socio-cultural environment.

Some of the strengths of this study are that it has a large sample size, it was conducted
in 14 different countries, and its demographic distribution is somewhat balanced. This situ-
ation provided a comprehensive evaluation opportunity and created strong data. However,
it also has some limitations. One of the limitations is that the data collected in the study
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were collected retrospectively from individuals. This method is based on the memory of
the participants. Therefore, it may create a bias. One other limitation is related to the way
the sample was selected, by convenience following a snowball approach by sending out
invitations to fill in the questionnaire. In this way, the different sociodemographic variables
considered were not evenly distributed across the sample, namely in terms of gender, with
a much higher participation of women than men and more participants from Mexico than
from other countries. Even though we are conscious of these possible limitations of the
study, the fact that the data were obtained from many different countries and from a very
high number of individuals allows us to have an interesting overview of the perceptions of
the participants about EIs and their integration with different cultures.

5. Conclusions

The results obtained showed that among the countries considered in the study, there
are significant differences in the habits of the adult participants engaged in the study in
what concerns eating in restaurants and travelling abroad, particularly the frequency of
eating in restaurants, the type of food preferred, how often the participants travel abroad,
or what kind of food they prefer when eating in a different country than their own.

Concerning the consumption of EIs, again significant differences were observed be-
tween countries, with a prevalence of Mexican participants that consume insects compared
to the other countries. For those who had not yet consumed insects, the disposition to try
was high in Portugal, Poland, Slovenia, and Spain. The strongest motivations to consume
insects were found to be curiosity or lack of food.

Regarding the perceptions of the participants about cultural and traditional aspects of
EIs, significant differences were found between countries for all the ten statements included
in the questionnaire. The ten items were submitted to a factor analysis that extracted two
factors, the first with six statements, F1—Culture and Tradition of EIs, and the second with
four statements, F2—Acceptance of EIs. Both factors had acceptable internal consistency
based on the values of Cronbach’s alpha (α = 0.675 for F1 and α = 0.614 for F2).

In this work, a preliminary diagnosis of consumption and perceptions and a compari-
son of realities between the 14 countries included in this study was carried out, which was
something that had not yet been done to this extent. This diagnosis might be useful in the
future for policymakers to eventually design campaigns aimed at incentivising EIs and
promoting their use as sustainable alternatives to other meat sources.

The future of research on edible insects holds great potential in areas such as in-
novative product development, culinary exploration, food nutrition, sustainability, and
economic development. Studies should investigate their nutritional value and environmen-
tal advantages over traditional livestock. Developing new processing methods to make
insects more appealing to consumers is also a promising line of research. Acceptance can be
promoted through educational campaigns and culinary innovation by collaborating with
known chefs. If successfully integrated into the food system, edible insects could become a
key component of sustainable and nutritious diets for future generations.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/foods13213408/s1, Supplementary File: A full version of the
questionnaire used.
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53. Kulma, M.; Tůmová, V.; Fialová, A.; Kouřimská, L. Insect Consumption in the Czech Republic: What the Eye Does Not See, the
Heart Does Not Grieve Over. J. Insects Food Feed 2020, 6, 525–535. [CrossRef]

54. Stone, H.; FitzGibbon, L.; Millan, E.; Murayama, K. Curious to Eat Insects? Curiosity as a Key Predictor of Willingness to Try
Novel Food. Appetite 2022, 168, 105790. [CrossRef]

55. Nyberg, M.; Olsson, V.; Wendin, K. Reasons for Eating Insects? Responses and Reflections among Swedish Consumers. Int. J.
Gastron. Food Sci. 2020, 22, 100268. [CrossRef]

56. Dupont, J.; Fiebelkorn, F. Attitudes and Acceptance of Young People toward the Consumption of Insects and Cultured Meat in
Germany. Food Qual. Prefer. 2020, 85, 103983. [CrossRef]

57. Fasanelli, R.; Galli, I.; Riverso, R.; Piscitelli, A. Social Representations of Insects as Food: An Explorative-Comparative Study
among Millennials and X-Generation Consumers. Insects 2020, 11, 656. [CrossRef] [PubMed]

58. Aigbedion-Atalor, P.O.; Fening, K.O.; Adeyemi, A.O.; Idemudia, I.; Ojukwu, K.C.; Nwobodo, M.A.; Sunday, O.; Isiogu, N.C.; Oke,
A.O. Regenerative Edible Insects for Food, Feed, and Sustainable Livelihoods in Nigeria: Consumption, Potential and Prospects.
Future Foods 2024, 9, 100309. [CrossRef]

59. Omuse, E.R.; Tonnang, H.E.Z.; Yusuf, A.A.; Machekano, H.; Egonyu, J.P.; Kimathi, E.; Mohamed, S.F.; Kassie, M.; Subramanian, S.;
Onditi, J.; et al. The Global Atlas of Edible Insects: Analysis of Diversity and Commonality Contributing to Food Systems and
Sustainability. Sci. Rep. 2024, 14, 5045. [CrossRef]

60. Rovai, D.; Michniuk, E.; Roseman, E.; Amin, S.; Lesniauskas, R.; Wilke, K.; Garza, J.; Lammert, A. Insects as a Sustainable Food
Ingredient: Identifying and Classifying Early Adopters of Edible Insects Based on Eating Behavior, Familiarity, and Hesitation. J.
Sens. Stud. 2021, 36, e12681. [CrossRef]

61. Bisconsin-Júnior, A.; Rodrigues, H.; Behrens, J.H.; da Silva, M.A.A.P.; Mariutti, L.R.B. “Food Made with Edible Insects”: Exploring
the Social Representation of Entomophagy Where It Is Unfamiliar. Appetite 2022, 173, 106001. [CrossRef]

62. Moruzzo, R.; Mancini, S.; Guidi, A. Edible Insects and Sustainable Development Goals. Insects 2021, 12, 557. [CrossRef]
63. Zafar, A.; Shaheen, M.; Tahir, A.B.; Gomes da Silva, A.P.; Manzoor, H.Y.; Zia, S. Unraveling the Nutritional, Biofunctional, and

Sustainable Food Application of Edible Crickets: A Comprehensive Review. Trends Food Sci. Technol. 2024, 143, 104254. [CrossRef]
64. Gahukar, R.T. Edible Insects Collected from Forests for Family Livelihood and Wellness of Rural Communities: A Review. Glob.

Food Secur. 2020, 25, 100348. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/ijerph192315439
https://doi.org/10.33182/tmj.v1i1.418
https://doi.org/10.1017/S1368980021001294
https://doi.org/10.1016/j.healthpol.2021.05.016
https://doi.org/10.1016/j.foodqual.2015.04.013
https://doi.org/10.3390/foods13060944
https://doi.org/10.3920/JIFF2020.0020
https://doi.org/10.1016/j.appet.2021.105790
https://doi.org/10.1016/j.ijgfs.2020.100268
https://doi.org/10.1016/j.foodqual.2020.103983
https://doi.org/10.3390/insects11100656
https://www.ncbi.nlm.nih.gov/pubmed/32987780
https://doi.org/10.1016/j.fufo.2024.100309
https://doi.org/10.1038/s41598-024-55603-7
https://doi.org/10.1111/joss.12681
https://doi.org/10.1016/j.appet.2022.106001
https://doi.org/10.3390/insects12060557
https://doi.org/10.1016/j.tifs.2023.104254
https://doi.org/10.1016/j.gfs.2020.100348

	Introduction 
	Materials and Methods 
	Instrument 
	Data Collection 
	Data Analysis 

	Results 
	Sociodemographic Characterisation of the Sample 
	Characterisation of the Participants’ Habits 
	Perceptions About Cultural and Traditional Aspects Related to Edible Insects 
	Factor Analysis

	Discussion 
	Characteristics of the Sample 
	Characteristics of the Participants’ Habits 
	Participant’s Perceptions About Cultural and Traditional Aspects Related to Edible Insects 

	Conclusions 
	References

