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Abstract: The development of alternative protein production systems requires strategic planning, and education plays a key role in creating new
job opportunities, unlocking the potential of cellular agriculture to address various socioeconomic, environmental, and ethical objectives. This
study aimed to explore the interest in learning about cellular agriculture among Brazilians. An online questionnaire was distributed between
February 2022 and February 2023, yielding 387 responses from 382 participants, as five individuals responded both as professionals and students.
Of the total, 201 (51.9%) were professionals and 186 (48.1%) undergraduate students, with 76 (19.6%) agrarian sciences professionals, 125
(32.2%) professionals from other fields, 138 (35.6%) agrarian sciences students, and 48 (12.4%) students in different fields. Of the total
respondents, 281 (73.6%) expressed a desire to learn about cellular agriculture, motivated by the benefits of cultivated meat and the opportunity
to access innovative knowledge. Interest was particularly strong among those in agrarian sciences, who saw this area as a promising career entry.
Among participants, 305 (79.8%) had heard of cultivated meat, 290 (75.9%) expressed interest in trying it, and 141 (36.9%) believed that
consuming it would have an impact on their personal lives. Notably, 43 (18.9%) participants expressed a willingness to adopt a diet in which
cultivated meat would be the only type of meat consumed. This study highlights the growing interest in cellular agriculture among professionals
and undergraduate students, including their perceptions of innovation and potential benefits of cultivated meat. It indicates a demand for a deeper
understanding and new job opportunities in the field.
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1. Introduction

Concerns about the ethics and environmental consequences of conventional animal production have driven the expansion of
research into alternative proteins (AP) (Godfray et al., 2018). The output of AP is particularly praised for its greater environmental
sustainability (Poore and Nemecek, 2018) and benefits for animals (Soccol et al., 2024). Alternative proteins (AP) encompass food
products developed as analogs or actual cell-based animal products, which do not rely on traditional systems of raising and
slaughtering animals to produce meat, eggs, milk, and their processed derivatives (GFI, 2022). They are made using various
methods, which can be broadly categorized into three main types: (1) plant-based products, (2) precision fermentation products, and
(3) cultivated products (Soccol et al., 2024). Cultivated meat, produced by cultivating animal cells under controlled conditions (Post
et al., 2020), offers a significant reduction in environmental impact, with 78-96% less greenhouse gas (GHG) emissions, 99% less
land use, and 82-96% less water consumption (Tuomisto & Mattos, 2011). However, the environmental impact of cultivated meat
production also depends on factors such as bioreactor energy consumption, for which the benefits to conventional production
systems are less clear, as well as the ingredients required to produce culture media for the cells (Tuomisto & Ryynénen, 2024).
Additionally, the technological challenges within such new production are substantial, encompassing cell selection, medium
optimization, and the end consumers’ acceptance (Post et al., 2020). There are also social, economic, regulatory, and institutional
hurdles (Stephens et al., 2018; van der Weele et al., 2019; Nobre, 2022).

Despite the existing challenges, there is a growing belief that AP production methods will eventually become mainstream. In
Tubb and Seba’s (2020) words, we are witnessing a second domestication, the domestication of microorganisms and animal cells to
produce food, unlocking exponentially higher productivity potential. The plant-based meat market in Brazil has experienced rapid
growth, surpassing R$1 billion in retail sales in 2023, according to The Good Food Institute Brazil (GFI). This follows a 42%
revenue increase in 2022, when the sector generated R$821 million. The growth is driven by shifting consumer habits focused on
health, sustainability, and reduced consumption of animal products. The entry of major food companies has also boosted the sector
by expanding product availability and accessibility. The plant-based meat industry is set to more than double in value by 2030,
according to Plant-based News (2025). In 2024, the industry’s value was US$9.57 billion, according to Globe Newswire (2025). By
2030, it is expected to be worth $21.81 billion, with a compound annual growth rate (CAGR) of 14.72%. This growth will be driven
by increased investment in the sector, product innovation, demand for clean-label foods, and growing environmental concerns.

Morais-da-Silva et al. (2022) reported that the introduction of AP products in Brazil requires planning to maximize the benefits
and mitigate the disadvantages for the country’s development since Brazil is the largest exporter and the second largest producer of
meat in the world (Economic Research Service, 2021), mainly in the poultry and pork markets. Within such planning, investment
in the training and development of people seems essential to create new employment opportunities (Heidemann et al., 2020; Morais-
da-Silva et al., 2022). Supporting education and dialogue among universities is crucial for people to access knowledge and new job
opportunities within AP production chains, as cellular agriculture has vast potential to promote various socioeconomic goals (Soccol
et al., 2024; Mugabe et al., 2024). Cellular agriculture may enable production and access to proteins in diverse locations and
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environments, stimulating economic development and job creation (Stephens et al., 2018). Thus, this innovative approach to food
production appears to be a key piece in building a more sustainable and inclusive food system. To achieve this goal, the active
involvement of students in learning programs focused on agricultural technology and innovation is required (Newell and Glaros,
2024). Although the cultivated meat production chain remains mostly at initial levels of technological readiness, it seems relevant
to consider how education can enhance job opportunities.

The cultivated meat sector requires higher levels of education and specific skills (Spiros et al., 2023). According to Stout et al.
(2024), dedicated education and training programs for building the future cellular agriculture workforce will draw on expertise from
various fields. The topic of AP has been advancing significantly in industry and media. Still, it remains an emerging area in academia,
and the field may benefit from an increase in academic research and specialized professional training (GFI, 2022). For this to
materialize, initiatives within universities are required, as they are recognized as central players and important actors in economic
development, and their contribution towards sustainability efforts at the local level can be substantial (Leal Filho et al., 2019).

An important aspect of academic achievement is a match between university initiatives and students’ interests. Although students
in higher education tend to value innovation (Stout et al., 2024), their stance regarding new food protein production chains remains
unclear, particularly when considering the relevant differences that may exist between various fields of knowledge and their initial
reactions to AP. This study aimed to assess the interest of Brazilian professionals and students in learning about cellular agriculture.

2. Material and methods

An online questionnaire with 10 questions (Table 1) was administered using the Google Forms platform, and it was available
from February 2022 to February 2023. The survey questions were developed based on a previous study in Southern Brazil (Valente
et al., 2019), adapted to emphasize the impacts of cultivated meat production and consumption in both personal and professional
contexts.

Number Question Answers
1. How old are you? open-ended compulsory
2: Where do you reside? (City/state) open-ended compulsory
3. What is your occupation? open-ended compulsory
4. If you are currently pursuing an open-ended compulsory

undergraduate degree, what is your major?

Have you ever heard about cultivated meat?  yes/no compulsory

6. Would you be interested in learning about yes/no compulsory
this technology? Please justify your
response.

T Do you believe this new technology could yes/mo/maybe compulsory
impact your professional success in your
current field? Please justify your response.
Would you be open to trying cultivated meat

8. if you knew its origin and quality of yes/mo/maybe compulsory
preparation? Please justify your response.

9. Do you think consuming this type of food yes/no/maybe compulsory
would affect any aspect of your personal
life? Please justify your response.

10. ‘What are your opinions on cultivated meat?  open-ended non-compulsory

wn

Table 1 — Questions content and format of the online questionnaire, which was available from February 2022 to February 2023, on the Google
Forms platform, in Portuguese, with recruiting of Brazilian participants.

The sociodemographic data (questions 1 to 4) collected information on age, city, professional activity, and, if applicable, the
respondents’ undergraduate program. Questions 5 to 9 were multiple-choice, with questions 6 to 9 also requiring justifications.
Question 10 was open-ended and the only non-compulsory one. The rationale for questions 6 to 9 and the responses to the open-
ended question 10 were analyzed by two researchers, who individually synthesized the responses into preliminary central ideas
using the Collective Subject Discourse (CSD) method (Duarte et al., 2009).

The results of the individual analyses were then combined to define the final categorization for central ideas. The results were
then presented in the form of an infographic for question 7 and as word clouds for questions 9 and 10. The tables presenting the
descriptive results for questions 5 to 10 are shown in absolute numbers and percentages.

All results were analyzed using a descriptive approach, organized in the Microsoft Excel Program.

3. Results
The results are based on responses from 382 participants across various regions of Brazil (Table 2). Five participants, comprising
both professionals and undergraduate students, are presented in two groups, with their responses accordingly.
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Region (%) Age (%)
Groups of respondents " A Total (%)
MG SP Other 181029 301049 50 or older
cars old cars old
Professionals
agricultural seiences 58 (14.9) 4(1.0)  3(0.7)  11(2.8) 18 (4.6) 42 (10.8) 16 (4.1) 76 (19.6)
Other professionals 74 (19.1) 7 (1.8) 18 (4.6) 26 (6.7) 28 (7.2) 62 (16.0) 35(9.0) 125 (32.2)
Undergraduate
students/agric. seiences 100 (258) 3180 1(02) 6 (1.5) 125 (32.2) 11 (2.8) 2(0.5) 138 (35.6)
Undergraduate
students/other arcas 34 (8.7) 2 (0.5) 2(0.5) 10 (2.5) 38 (9.8) 9(2.3) 1(0.2) 48 (12.4)
Total 266 (68.7) 44 (11.3) 24(6.2) 53(13.6) 209 (54.0) 124 (32.0) 54 (13.9) 387

Table 2 — Demographic data based on 387 responses from 382 respondents to an online questionnaire about the intention to learn cellular
agriculture, Brazil, from February 2022 to February 2023.

When asked if they had ever heard of cultivated meat, 382 participants provided 387 responses (Table 3).

Professionals Other Undergraduate students Undergraduate Total of
Answers General . . L. . . .
agrarian sciences professionals agrarian sciences students in other areas responses
Yes 305 (78.8) 68 (17.5) 85 (68.0) 123 (89.1) 32 (66.7) 308 (79.5)
No 77 (19.8) 8 (2.0) 40 (32.0) 15 (10.9) 16 (33.3) 79 (20.4)
Total 382 76 (19.6) 125 (32.3) 138 (35.6) 48 (12.4) 387

Table 3 - Responses to the question 5, "Have you ever heard of cultivated meat?" from 387 answers provided by 382 respondents in an online
questionnaire in Brazil, from February 2022 to February 2023.

Of all respondents, 286 (73.9%) expressed interest in learning about cellular agriculture (Table 4), with the majority of “yes”
responses coming from undergraduate students in agrarian sciences aged between 18 and 29 years (41.6%). Overall, 200 (69.9%)
responses were justified. The main ideas in the justifications (Table 5) were grouped into four themes: i) benefits, with phrases such
as “it is a technology that may reduce the number of animals raised for meat production”, “this technology produces meat without
the slaughter of animals”, and “it will bring benefits to society”; ii) knowledge, with phrases such as “acquire knowledge about this

ELINNT3

new area”, “knowledge is never in excess”, “to form an opinion about cultivated meat”, and “it is important to be informed”; iii)
innovation, with phrases such as “curricular bases should follow innovations”, “innovation drives the world”, and “it is important
to understand innovations thoroughly to apply them safely”; iv) opportunity, with phrases such as “it is important to have a
competitive edge in the job market, to work where there are few professionals”, and “it has significant potential for professional

activity because it is a field with vast growth potential” (Figure 1).

Answers
Groups of respondents
Yes (%)
18 to 29 years old 16 (5.6) 2 (0.7) 18 (6.3)
Professionals in agrarian sciences 30 to 49 years old 39 (13.8) 3(1.0) 42 (14.8)
50 or older 13 (4.6) 3(1.0) 16 (5.6)
Total 68 (17.5) 8(2.0) 76 (19.5)
18 to 29 years old 12 (4.2) 16 (5.6) 28 (9.8)
Other professionals 30 to 49 years old 33 (11.7) 29 (10.3) 62 (22.0)
50 or older 15(5.3) 20(7.1) 35(12.4)
Total 60 (15.5) 65 (16.7) 125 (32.2)
18 to 29 years old 117 (41.6) 8(2.8) 125 (44.4)
Undergraduate §tudents in agrarian 30 to 49 years old 9(32) 2(0.7) 11 (3.9)
sciences
50 or older 2 (0.7) 0 2 (0.7)
Total 128 (33.0) 10 (2.5) 138 (35.5)
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Answers
Groups of respondents
Yes (%)

18 to 29 years old 22 (7.8) 16 (5.6) 38 (13.4)

U“dergrad“at:rzg‘;dems in other 30 to 49 years old 7(2.4) 2(0.7) 9(3.1)

50 or older 1(0.3) 0 1(0.3)
Total 30 (7.7) 18 (4.6) 48 (12.4)

General total 286 (73.9) 101 (26.1) 387

Table 4 — Demographic data by group based on 387 responses to the question 6, "Would you be interested in learning about cellular agriculture?"
from 385 respondents in an online questionnaire on the Google Forms platform in Brazil, from February 2022 to February 2023.

Professionals o . Undergraduate students ~ Undergraduate students
. . Other professional . . . Total
agrarian sciences agrarian science in other area
Benefits 2 (0.6) 24 (8.3) 8(2.7) 3(1.0) 18 (6.2)
Knowledge 17 (5.9) 24 (8.3) 43 (15.0) 12 (4.1) 95 (33.2)
Innovation 5(1.7) 5(1.7) 17 (5.9) 0 27(9.4)
Opportunities 14 (4.8) 5(1.7) 35(12.2) 6(2.0) 60 (20.9)
Total justified “yes”

AnSWers 38 (13.2) 39 (13.6) 103 (36.0) 21(7.3) 200 (69.9)

Table 5 — Justifications for the "yes" responses to question 6, "Would you be interested in learning about cellular agriculture?" provided by 200
respondents in an online questionnaire in Brazil, from February 2022 to February 2023.

C Beneficial @ Knowledge Innovation Opportunity
73.6 89.5 48.0
General Professionals of Other Professionals 61.6
Agrarian Sciences 57.1
92.0 47.5
625 = 417
Students of Other Students 36.8 i
Agrarian Sciences : 340
30.0
b 28.6
16.5
N EE 32 12528128 ez
b 53 7.8
71.2 55.9 65.0 81.1 70.0 0.0
General Professionals of Other Students of  Other Students General Professionals of Other Students of Qther

Agrarian Sciences Professionals Agrarian Sciences Agrarian Sciences Professionals Agrarian Sciences  Students

Figure 1 — General and group percentage responses from 382 participants regarding question 6, "Would you be interested in learning about

cellular agriculture?" (a); participants who provided justifications for their answers (b); and reasons for learning about cellular agriculture (c), in
Brazil, from February 2022 to February 2023.

When asked if this recent technology would interfere with their professional success, 51 (13.4%) of the total respondents
answered yes, 254 (66.5%) answered no, and 77 (20.1%) answered maybe. Of the total, 180 (47.1%) respondents provided
justifications for their answers to this question (Table 6). The main ideas in the rationale for responses were grouped into i) ignorance,
with phrases such as “I do not know how to comment on it”, “I cannot be certain about the answer”, and “I am unfamiliar with it”;
i1) disinterest, with phrases such as “it is outside my field of expertise”, “I do not need it to perform my professional activities”, and
“I do not work in that area”; iii) neophobia, with phrases such as “the production sector is at risk, many people could lose their
income”, and “it is going to limit the activities of various professionals”; iv) opportunities, with phrases such as “it could create job
opportunities” and “I believe it is a great opportunity for my professional success, potentially opening new avenues for success”.
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L ) Undergraduate Undergraduate
) ) Professionals Other - . ) .
Answers General R ) e students agrarian students in other
agrarian sciences professional . ‘ o
sciences areas
Yes 51(13.4) 24 (31.6) 31 (24.8) 66 (47.8) 20 (41.7)
No 254 (66.5) 28 (36.8) 51 (40.8) 49 (35.5) 9 (18.7)
Maybe 77 (20.1) 24 (31.6) 43 (34.4) 23 (16.7) 19 (39.6)
Justified answers 180 (47.1) 37 (48.7) 66 (52.8) 52 (37.7) 25 (52.1)
Ignorance 12 (6.6) 1(2.7) 5(7.6) 5(9.6) 1(4.0)
Main ideas for Disinterest 105 (58.3) 18 (48.7) 47 (71.2) 24 (46.2) 16 (64.0)
justifications Neophobia 8 (4.4) 4(10.8) 0 4(7.7) 0
Opportunities 55 (30.5) 14 (37.8) 14 (21.2) 19 (36.5) 18 (32.0)

Table 6 — Responses and justifications to the question 7, "Could this new technology impact your professional success?" from 382 respondents
in an online questionnaire in Brazil, from February 2022 to February 2023.

When the interviewers were asked if they would be open to trying cultivated meat, provided the origin and quality of its
preparation were known, 290 (75.9%) answered yes, 33 (8.6%) no, and 59 (15.5%) maybe. In addition, 295 (77.2%) provided open
justifications for their answers. The main ideas in the justifications for responses were grouped into: i) alternatives, with phrases
such as “I believe it will be an alternative to traditional meat consumption”; ii) animal welfare, with phrases such as “I would love
to be able to consume meat without it involving the death of animals”; iii) knowledge, with phrases such as “to know it so that I can
form an opinion”; iv) disinterest, with phrases such as “I would not go back to eating meat”; v) doubts, with phrases such as “I do
not know”; vi) innovation, with phrases such as “I am in favor of new technologies”; v) environmental, with phrases such as “to
continue sustainably consuming animal protein”; vi) neophobia, with phrases such as “I am somewhat apprehensive, everything
new brings some hesitation”; vii) health, with phrases such as “I believe it would not harm my health”; viii) food security, with
phrases such as “it could potentially be a solution to food scarcity”. The percentages of the responses are shown in Table 7.

) . . ) Undergraduate Undergraduate
i Professionals agrarian Other e . X
Answers General . ) . students agrarian students in other
sciences professional .

sciences areas
Yes 290 (75.9) 60 (78.9) 80 (64.0) 115 (83.3) 38 (79.2)

No 33 (8.6) 6(7.9) 16 (12.8) 7(5.1) 4 (8.3)
Maybe 59 (15.4) 10 (13.2) 29 (23.2) 16 (11.6) 6 (12.5)
Justified answers 295 (77.2) 59 (77.63) 93 (74.4) 113 (81.8) 32 (66.6)
Alternative 37 (12.5) 5(8.4) 12 (12.9) 16 (14.1) 4 (12.5)

Animal
welfare 27(9.1) 5(8.4) 5(5.3) 12 (10.6) 5(15.6)
To know 116 (39.3) 27 (45.7) 32 (34.4) 43.5) 10 (31.2)
Disinterest 30 (10.1) 5(8.4) 11 (11.8) 10 (8.8) 4 (12.5)
Main ideas for

justifications Doubts 26 (8.8) 4(6.7) 14 (15.0) 544 309.3)
Innovation 29 (9.8) 4(6.7) 10 (10.7) 11 (9.7) 4 (12.5)

Environmental 6 (2.0) 2 (3.8) 2(2.1) 2(1.7) 1 (3.1

Neophobia 12 (4.0) 4(6.7) 4(4.3) 0 2(6.2)

Health 9(3.0) 3(5.0) 2(2.1) 3(2.6) 0

Table 7 — Responses and justifications to the question 8, "Would you be open to trying cultivated meat?" from 382 respondents in an online
questionnaire on the Google Forms platform in Brazil, from February 2022 to February 2023.

Of all respondents, 141 (36.9%) answered that consuming this type of food would affect some aspects of their personal lives,
135 (35.3%) responded that it would not, and 106 (27.8%) answered maybe; 227 (59.4%) provided justifications (Table 8). Among
the justifications there were i) cultivatism, with phrases such as “I would prefer to eat cultivated meat rather than meat from
slaughtered animals”; ii) disinterest, with phrases such as “I am vegetarian” and “I am vegan”; iii) alternative, with phrases such as
“my family members still consume meat from slaughter, and it would be an alternative to them”; iv) animal welfare, with phrases
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such as “it would reduce animal exploitation”; v) cost, with phrases such as “high cost”; vi) doubt, with phrases such as “I am in
doubt”; vii) health, with phrases such as “better nutritional qualities”(Figure 2).

Professionals Undergraduate Undergraduate
Answers General e SSIONa’s Other professionals students agrarian students in other
agrarian sciences " ) C
sciences areas
Yes 141 (36.9) 24 (31.6) 31(24.8) 66 (47.8) 20 (41.7)
No 135 (35.3) 28 (36.8) 51 (40.8) 49 (35.5) 9(18.8)
Maybe 106 (27.8) 24 (31.6) 43 (34.4) 23 (16.7) 19 (39.5)
Justified answers 227 (59.4) 38 (50.0) 71 (56.8) 90 (65.2) 28 (58.3)
Cultivatism 43 (18.9) 5(13.2) 10 (14.1) 22 (24.4) 6(21.4)
Disinterest 38 (16.7) 3(7.9) 16 (22.5) 14 (17.8) 3(10.7)
Alternative 34 (15.0) 3(7.9) 7(9.7) 20 (22.2) 4(14.3)
Animal

welfare 26 (11.5) 6 (15.8) 6 (8.5) 11 (12.2) 3(10.7)

. Costs 22 (9.7) 8 (21.1) 6(8.5) 8(8.9) 0

Main ideas
for Doubts 18(7.9) 4 (10.5) 6(8.5) 444 4 (14.3)
justifications .

Unfamiliarity 15 (6.6) 3(7.9) 10 (14.1) 0 2(7.1)
Health 13 (5.7) 1(2.6) 6 (8.5) 1(1.1) 5(17.9)

Culture 73.1) 1(2.6) 0 6(6.7) 0
Environment 73.1) 4 (10.5) 2(2.8) 0 1(3.6)

Personal
values 4(1.8) 0 2(2.8) 2(2.2) 0

Table 8 — Responses and justifications to the question 9, "Would consuming this type of food affect any aspect of your personal life?" from 382
respondents in an online questionnaire on the Google Forms platform in Brazil, from February 2022 to February 2023.

alternative alternative

alteFative unfamiliarity

COS
cultivatism animal welfare disinterest

disinterest cultivatism cultivatism
anlmal Welfare environment animal welfare

d e
. . alternative
disinterest animal welfare

cultivatism cultivatism

alternative health
animal welfare doubt

Figure 2 - Word clouds representing the ideas expressed by 227 respondents of an online questionnaire between February 2022 and February
2023, who provided justifications regarding question 9, “Would consuming this type of food affect any aspect of your personal life” (a); words
reflecting the ideas of 38 professionals in agrarian sciences (b), 71 professionals from in other fields (c), 90 undergraduate students in agrarian
sciences (d), and 28 students from other areas (e).

When asked about their personal opinions on cultivated meat, 317 (82.9%) respondents expressed their views, and the main
ideas in the responses were: 1) animal welfare, with phrases such as “it would be interesting to reduce animal suffering”; ii) one
welfare, with phrases such as “a new opportunity to protect the planet, animals, and humans” and “reduction of environmental
impacts in the world”; iii) nice, with phrases such as “It is cool,” and “I am optimistic”; iv) unfamiliarity, with phrases such as “I do
not know”; v) doubt, with phrases such as “maybe, I am not sure yet”; vi) innovation, with phrases such as “I believe it is an
innovative technology that will bring significant advancements in various fields”; vii) unnecessary, with phrases such as “I think it
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is unnecessary”’; viii) neophobia, with phrases such as “I find it strange” and “I find it repulsive”; ix) food security, with phrases
such as “it is an option since the demand for food is increasing” (Figure 3). The percentages of the responses are shown in Table 9.

ergra e
Undergraduate

Answers ¥ Profcss::illilsezgrarian Other professional students agrarian stu dlé?icilft)at(]il;:t;eaq
sciences
Animal welfare 78 (24.6) 7(11.3) 17 (17.0) 44 (37.6) 10 (25.6)
One welfare 54 (17.0) 10 (16.1) 11 (11.0) 26 (22.2) 7(17.9)
Nice 67 (21.1) 17 (27.4) 19 (19.0) 23 (19.7) 8(20.5)
Unfamiliarity 47 (14.8) 10 (16.1) 28 (28.0) 6(5.1) 3(7.7)
Doubt 40 (12.6) 8(12.9) 11 (11.0) 12 (10.3) 9(23.1)
Innovation 29 (9.1) 6(9.7) 5(5.0) 17 (14.5) 2(5.1)
Neophobia 10 (3.2) 2(3.2) 4 (4.0) 2(1.7) 2(5.1)
Food security 6(1.9) 0 2(2.0) 434 0
Unnecessary 11 (3.5) 3(4.8) 6 (6.0) 2(1.7) 0
Total 317 (83.0) 62 (81.6) 100 (80.0) 117 (84.8) 39 (79.6)

Table 9 - The percentage distribution of 317 responses to the question 10, “What are your opinions on cultivated meat?” from 382 respondents
in an online questionnaire on the Google Forms platform in Brazil, from February 2022 to February 2023.

a b c
mgg\gggn 0 doubt unnecessary

unfami llarlty one welfare

1CE FSTS
anlm al' Welfare unfamiliarity un aml 1ar1ty

8" We I'élfare
one welfare one welfare animal we
nice animal welfare
d e unfamiliarity
. lHlI{llV(éSolOItl doubt
animal-Welfare animalwelfare
one we fare oneé welfare
nice

Figure 3 — Words representing the ideas expressed by 317 respondents of an online questionnaire between February 2022 and February 2023,
who shared their opinions about cultivated meat (a); including 62 professionals in agrarian sciences (b), 100 professionals in other fields (c), 117
undergraduate students in agrarian sciences (d), and 39 students from other areas (e).

4. Discussion

The data indicate that a significant percentage of Brazilian students and professionals are familiar with cultivated meat,
particularly those in the agricultural sciences. Prior knowledge about this type of food was a principal factor in the acceptance of
cultivated meat in a German study with 713 participants, showing that 38.0% of them had already heard of cultivated meat and
demonstrated greater acceptance (Weinrich et al., 2020). In Brazil, research on cultivated meat has been conducted before, yielding
variable results. Valente et al. (2019) described a knowledge rate of 81.9% among 626 participants with high educational levels from
the Southern region of Brazil. Heidemann et al. (2020) observed resistance to cultivated meat from veterinarians (76.8%; 209/272)
and animal scientists (23.2%; 63/272), due to a lack of knowledge. Lack of familiarity is known to be a significant factor correlated
with resistance, including the idea that as contact with cultivated meat increases, it becomes more normal (van der Weele and
Driessen, 2019). This has been confirmed in data from the cities of Sdo Paulo and Salvador, in Brazil, where higher acceptance was
correlated with higher levels of knowledge regarding cultivated meat (Mendes et al, 2025). Overall, the level of knowledge is
embedded in dynamic sets of information and, as such, it is likely to improve rapidly as news about cultivated meat becomes
increasingly frequent (Valente et al., 2019). According to Bogueva and Marques et al. (2023), knowledge about new products and
their distribution chains is essential for actors to engage in diversification that may enable participation in new systems. Moreover,
since technology is currently under development, completely new roles may emerge as the new chain matures (Heidemann et al.,
2020). The importance of promoting the dissemination of new technologies, as well as opportunities for professional knowledge

https://doi.org/10.5380/avs.v30i3.97576 7
@ @ Archives of Veterinary Science
e ] https://revistas.ufpr.br/veterinary


https://doi.org/10.5380/avs.v30i3.97576

ARTICLES TR -
UFPR
M Archives of Veterinary Science https://www.ufpr.br/

was restated by the views of most of the participants; however, it is not sufficient to attain educational goals robustly, and the
relevance of public policies must be highlighted (Herrero et al., 2020; Soccol et al., 2024).

Participants expressed interest in learning about cellular agriculture, primarily undergraduate students in agrarian sciences
(veterinary medicine, animal science, or agronomy) aged between 18 and 29 years old from Parana. The reasons presented for this
intention to learn were the benefits of cultivated meat for animals, the environment, and human health, as well as the opportunity to
acquire knowledge in this innovative field. Cultivated meat is more attractive to young people in Brazil (Chriki et al., 2021), which
may be related to the fact that younger consumers with higher levels of education, wealthier, and politically progressive leaning are
generally found to hold more positive views towards adopting novel food technologies (Cattaneo et a., 2019; Onwezen et al., 2021).
Conversely, individuals from various fields expressed a lack of interest in pursuing a career in this domain, citing concerns about
job loss and feeling inadequately informed about the topic, as seen in the first analysis of the perceptions of veterinarians and animal
scientists regarding cultivated meat in Brazil, when Heidemann et al. (2020) found resistance to the topic in 2020. Currently, in
North America, job opportunities are expanding, driven by technological advancements and shifting consumer preferences, making
it an increasingly attractive field for those seeking impactful careers that contribute to animal welfare and sustainable food systems.
There have been notable increases in positions in Food Safety, Food Science, and marketing and sales in the United States of America
(Altproteinpartners, 2024).

The data indicate that the recognition of certain professionals’ roles tends to grow alongside the advancement of cellular
agriculture in the country. Brazilian professionals are optimistic about the potential of plant-based and cultivated meat production
to create new job opportunities (Morais-da-Silva et al., 2022).

While some workers may be able to transition to other agricultural activities, such as growing ingredients for new alternative
meat chains, most job opportunities will require higher qualifications (Morais-da-Silva et al., 2022; Stout et al., 2024).
Approximately 15% of individuals working in Brazilian agribusiness, including activities in agriculture and livestock production,
processing, and other agri-services, have higher education, whether incomplete or complete (CEPEA, 2023). A classic argument in
labor sociology and labor economics is that technological upgrading objectively causes workers to lose their jobs; however, the
actual historical experience since the Industrial Revolution suggests that it does not lead to large-scale structural unemployment
(Zhang, 2023). However, there are risks if educational activities are not carefully fostered. The intention rates of learning about
cellular agriculture among agrarian students and professionals in Brazil are valuable, as these individuals, being on-field
professionals, are likely to interact with farmers and others who may also benefit from learning about cellular agriculture.

The respondents in this study were inhabitants of urban areas, which may explain their low resistance to cultivated meat and
cellular agriculture in general. Positive impacts are likely evident to urban dwellers, with higher densities of high-skilled jobs in
biotechnology and engineering (Newel and Glaros, 2024), as well as increased exposure to new developments. On the other hand,
negative consequences may fall upon rural communities (Soccol et al., 2024). According to Tubb and Seba (2020), jobs in animal
feed and production activities are most likely to be affected, representing up to 23% of the jobs in the conventional meat chain.
Therefore, public policies are necessary to safeguard rural communities and facilitate just transitions across various production
systems. Training and retraining programs can both develop the next generation of scientists capable of tackling technological
hurdles and create employment in areas where animal agriculture might decline (Stout et al., 2024).

A majority of respondents believed that new technologies would not interfere with their professional success, justified by a lack
of knowledge, doubts, or disinterest in the topic, either because they did not wish to work professionally in the field or, as consumers,
found them unnecessary or experienced a form of neophobia. According to Finistrella et al. (2024), neophobia is the fear of the new
and unknown. Thus, disinterest and resistance justified by neophobia are likely to be attenuated by education. Furthermore,
neophobia tends to decrease as cultivated meat becomes more familiar to society at large. As put by van der Weele and Driessen
(2019), normal meat may become stranger as cultivated meat becomes more normal.

Some respondents expressed confidence that the arrival of this innovative technology would not negatively impact their
professional success, as they understand that this area enables the production of complementary AP, thus adding to conventional
production systems instead of replacing them. They referred to a logical phenomenon, which may be driven by the interplay of
various factors, such as the increasing demand for meat, comparative characteristics between traditional and cell-based products,
and the degree of environmental and animal ethics awareness among consumers, with cost arguably leading the way. The costs of
cellular products are recognized as an essential challenge to be overcome. Current production technologies yield low results, leading
to economic projections that hinder the scalability of cultivated meat (Hubalek et al., 2022). More recently, Pasitka et al. (2024)
conducted a techno-economic analysis for a theoretical production facility of 50,000 L, showing that the cost of cultivated chicken
can drop to the range of organic meat, at US$6.20 per pound, by utilizing perfusion technology. However, such theoretical
predictions remain to be proven in practice. Examining the history of disruptive innovations, initial cellular agriculture costs appear
prohibitive, but they tend to drop dramatically within the first 15 years of development (Tubb and Seba, 2020).

Along with the costs, the cultural context determines the place that different foods occupy in people’s lives (Giacolone et al.,
2023). Valente et al. (2019) observed that 63.6% of the 626 participants declared they would eat cultivated meat. Gomez-Luciano
et al. (2019) reported, in a survey of 216 respondents, that the willingness to purchase cultivated meat alternatives in Brazil may
increase if perceptions of their healthiness, safety, and nutritional value improve. According to a survey conducted by Chriki et al.
(2021) with 4471 respondents, 46.6% of Brazilians consider cultivated meat as a promising and acceptable option, and 66% were
willing to try it. A later survey with 225 respondents confirms that Southeastern Brazilians are eager to consume cultivated meat,
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with 80.9% of respondents indicating a willingness to try it (de Oliveira et al., 2021). In Porto Alegre, Rio Grande do Sul, Southern
Brazil, a survey with 538 respondents demonstrated that six out of ten people were willing to try cultivated meat alternatives
(Fernandes et al., 2021). A recent Brazilian study confirmed significant variations in the intention to consume cultivated meat, with
Sé&o Paulo showing the highest rate at 46.6% among 419 respondents. Salvador showing 24.4% among 390 respondents, in a survey
conducted with a total of 809 participants (Mendes et al., 2025) Thus, the studies seem to indicate a positive outlook for the arrival
of cultivated meat in Brazil, as confirmed by a relevant proportion of respondents, which is also reflected in our results. However,
further research is needed to better understand whether it may become a regular part of consumers' diets in the country, as most
studies have only investigated willingness to try.

Most respondents believed that their personal lives could be changed if they started consuming cultivated meat exclusively. The
frequency of such answers required a new terminology, here designated “cultivatism”, to indicate a preference for consuming animal
products originating from cellular agriculture. This positioning may suggest that cultivated meat is perceived by many as a solution
for mitigating pre-existing cognitive dissonance, where individuals enjoy eating meat but are troubled by the harm caused to animals
in its production (Hopwood and Bleidorn, 2019). According to Loughnan et al. (2014), it is necessary to provide a novel perspective
on everyday, naturalized actions, such as eating meat, which are not commonly conceptualized as moral choices, to address the meat
paradox. As the many benefits of meat alternatives become clearer and the paradoxes associated with conventional meat
consumption are alleviated, the trend toward the acceptance of alternative meat products is likely to soar. In addition to animal
welfare, some participants noted that AP could help alleviate existing difficulties in accessing food worldwide. Cultivated meat is
an innovation that is likely to enhance food security (Nobre, 2022), especially as reducing the consumption of conventional animal
products may contribute to achieving this goal (Alexandre et al., 2017). Given the wide variety of formulations and blends, AP can
meet the nutritional demands of many. Furthermore, some waste from the food industry can be upcycled to create novel ingredients.
Such practices not only support food security but also contribute to the goal of establishing a sustainable global food supply system
(Malila et al., 2024).

In summary, the flourishing of cellular agriculture depends on the training of its potential workers at all levels and related areas.
Although our study relies on a small, non-stratified sample of the total population involved in food production in the country, it
indicates that structuring education in cellular agriculture is well-received by many, as there appears to be curiosity and awareness
of job opportunities in this emerging field in the studied region. Although it may not be of high interest to all, innovations are
commonly adopted by a few who tend to become leaders, and our results show that sufficient interest in building such leadership is
currently available.

As limitations of this work, Brazil's diversity highlighted the need for more research with greater stratification of respondents,
allowing for a more accurate characterization of Brazilians' views across different areas. The "other" category reflected this variety
and may have limited the interpretation of the data. Interpreting our results also requires attention to a bias towards higher positive
perceptions from respondents in the agrarian field, as cellular agriculture research and teaching in the agricultural sector in the State
of Parana, where most respondents live, is atypically higher than in other Brazilian States. Additionally, the research instrument
used proved insufficient for exploring the reasons and logic behind the responses. To gain a deeper understanding of participants'
opinions, it would be ideal to conduct more research using semi-structured interviews, which can reveal essential nuances that were
not captured in the current format. When interpreting the comments left by our respondents, it is critical to consider that individuals
with a more positive outlook on the topic may be more motivated to leave additional comments, as the request for opinions about
cultivated meat was not mandatory. Therefore, a bias toward a higher proportion of positive comments is likely in our study. Another
issue is the limited interaction with respondents who showed disinterest in the topic. If predictions are fulfilled, it is plausible that
the development of cellular agriculture will change their lives. This issue warrants further attention to ensure that transitions “do not
leave anyone behind” (United Nations, 2023).

5. Conclusion

The data showed that Brazilian undergraduate students and professionals are interested in learning about cellular agriculture, to
acquire the skills and competencies necessary to seize the opportunities in this emerging field. This suggests a demand for the
development of educational programs and infrastructure to prepare professionals who already have some knowledge of the subject
but wish to deepen their understanding. Despite its limitations, our study underscores the importance of investigating the views and
opinions of current and future workforce members in food production regarding AP. Further research involving professionals and
students from various fields across different regions of Brazil is needed.
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