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Lab-grown meat has been proposed as a food innovation to meet Sustainable Development Goal 12 of moving
towards more sustainable consumption and production patterns. However, although technological innovations in
lab-grown meat are advancing, a better understanding is needed regarding the perspectives of potential con-
sumers of this product. Specifically, whether the perceived higher environmental sustainability of this meat
compared with conventional meat influences purchase intentions remains unclear. The effects of perceived risks
must also be assessed. To address these knowledge gaps, we propose a model that draws on the theory of
reasoned action and integrate it with potential consumers' perceptions of environmental sustainability and risks
of lab-grown meat. We apply variance-based structural equation modelling using data from a sample of Italian
consumers to evaluate the model's explanatory and predictive accuracy. The findings highlight the effects of
environmental sustainability and perceived risks on purchase intentions and provide insights for policymakers

and businesses.

1. Introduction

The global population is expected to grow to 9.7 billion by 2050,
which is anticipated to lead to food production increases of at least 70 %;
however, the resources needed for food production, such as land and
water, are limited (Choudhury et al., 2020; FAO, 2023b). Moreover, the
Sustainable Development Goals (SDG) of the 2030 Agenda for Sustain-
able Development adopted by all members of the United Nations strive
to ‘End hunger, achieve food security and improved nutrition and pro-
mote sustainable agriculture’ (SDG 2) and to ‘Ensure sustainable con-
sumption and production patterns’ (SDG 12), whereby higher efficiency
levels are pursued by applying circular economy principles and elimi-
nating food waste (United Nations, 2015). Thus, these challenges are
driving the global food system towards more sustainable food produc-
tion and food innovation (Abbate et al., 2023; Aschemann-Witzel et al.,
2023; Cassia and Magno, 2024; Dal Mas et al., 2023; Piancharoenwong
and Badir, 2024).

Specifically, meat production poses severe sustainability challenges
(Raty et al., 2023). Livestock farming and crop cultivation for animal
consumption occupy approximately 30 % of the world's ice-free land
surface and are responsible for 6.2 billion tons of CO, equivalent
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emissions, which is projected to reach 9.1 by 2050 (FAO, 2023a).
Livestock farming systems use fossil fuels and chemical fertilisers
extensively and cause land degradation through intensive cattle grazing
(European Union, 2018). Moreover, current global dietary consumption
patterns are projected to increase the mean surface air temperature by
up to 0.9 °C by the end of this century, to which ruminant meat con-
tributes approximately one-third, which is the highest impact of any
food type by far (Ivanovich et al., 2023). Consequently, urgent measures
must be taken to address the current unsustainability of meat production
and consumption (FAO, 2023a). Many organisations and studies have
recommended reducing meat consumption or shifting to plant-based
meat alternatives (Bauer et al., 2022). In this context, lab-grown meat
(also known as cell-based or cultured meat) has emerged as a viable
alternative to conventional meat. Lab-grown meat is biologically iden-
tical to conventional meat but with far fewer negative environmental
effects (Tuomisto and Teixeira de Mattos, 2011), given that to produce it
‘a few cells are taken from a live animal and placed in a growth medium
in a bioreactor where they proliferate independently’ (European Union,
2018).

Although technological innovation has progressed and the produc-
tion of lab-grown meat has become more efficient, uncertainties remain
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regarding the future commercialisation of this product (Reis et al., 2021;
Sinke et al., 2023). The transition from conventional to lab-grown meat
would result in remarkable changes across whole ecosystems related to
livestock farming. Some studies on farmers' perspectives have concluded
that lab-grown meat may pose severe challenges but also offers oppor-
tunities, such as farmers becoming input suppliers for the lab-grown
meat industry or repositioning themselves as small-scale producers of
high-quality conventional meat (Raty et al., 2023). Other studies have
explored consumer attitudes and purchase intentions towards cultured
meat (Kouarfaté and Durif, 2023; Shaw and Mac Con Iomaire, 2019).
However, whether the perceived higher sustainability of this meat
compared with conventional varieties influences purchase intention
remains unclear. This knowledge gap is relevant for the purpose of
forecasting consumers' future adoption of lab-grown meat. When pre-
senting this meat, authorities and organisations (e.g., European Union,
2018) emphasise its superior environmental sustainability compared
with conventional meat. However, the extent to which, and the mech-
anisms through which, consumer perceptions of higher environmental
benefits relate to purchase intention require further investigation.
Furthermore, whether the perceived risks of lab-grown meat could
mitigate its expected environmental benefits and hinder its adoption
also need to be explored (Pakseresht et al., 2022).

To address these research gaps, in this study, we propose and test a
model that links the perceived risks and environmental benefits of lab-
grown meat to purchase intentions. Theoretically, the model builds on
the theory of reasoned action (TRA) (Fishbein and Ajzen, 1975) and
integrates it with the perceived sustainability and risks of such meat. We
assess the proposed model using variance-based structural equation
modelling (SEM) for determining both its explanatory and predictive
validity. Accordingly, the findings provide several theoretical implica-
tions and insights for policymakers and businesses.

The remainder of the paper is organised as follows. In Section 2, we
present the research background and model. In Section 3, we describe
the empirical analysis, including the methods we used, and in Section 4,
we present our findings. In Section 5, we discuss the results, and last, in
Section 6, we draw conclusions.

2. Theoretical background and research model
2.1. Lab-grown meat and consumer reactions

Lab-grown meat potentially addresses and mitigates some of the
current challenges associated with livestock production by offering
several advantages over traditional meat production, such as reduced
environmental impact and the reduced use of animals (Choudhury et al.,
2020). Thus, its use responds to ethical concerns associated with in-
dustrial livestock operations (Reis et al., 2021) and enhances human
health via managing harmful elements, such as pathogens, without the
use of antibiotics (Baum et al., 2021). Moreover, fewer resources,
including land, water and energy, are required to produce cultured meat
compared with traditional meat, which could help address global hun-
ger issues (Reis et al., 2020).

The effects of transitioning from traditional to lab-grown meat could
vary across the many stakeholders in livestock farming ecosystems,
including farmers, consumers, rural residents, and tourism and hospi-
tality businesses (Bui et al., 2024; Rasmussen et al., 2024). The positive
or negative effects for each stakeholder may relate to economic, social
and environmental aspects (Morais-da-Silva et al., 2022). Among these
potential stakeholders, we specifically focus on the perspectives of
consumers. Scholars have identified several issues that could affect
consumer acceptance of agrifood technologies and their resulting end
products (Palmieri et al., 2020). Moreover, they have suggested that
consumer acceptance is the greatest challenge in the diffusion of lab-
grown meat (Hocquette, 2016). However, whether consumers will
accept this meat remains unclear, and the knowledge available on this
topic is limited and fragmented (Kouarfaté and Durif, 2023).

Technological Forecasting & Social Change 211 (2025) 123912

In this regard, an individual's acceptance of innovation is based on
their joint evaluations of the potential benefits and risks (Rogers, 1995).
Moreover, the degree of uncertainty related to innovation tends to bias
consumer evaluations, leading to underemphasis on the benefits and
overemphasis on the risks resulting from innovation adoption
(Kahneman, 2011). Consistent with this premise, studies have indicated
that the perceived benefits and risks both need to be assessed to un-
derstand the likelihood of consumer acceptance of lab-grown meat
(Pakseresht et al., 2022).

Significantly, consumers can easily perceive the environmental
benefits of lab-grown meat (Verbeke et al., 2015). Moreover, the op-
portunity to contribute to environmental sustainability could be a strong
driver of consumer willingness to transition from traditional to cultured
meat (Slade, 2018). However, consumers have also expressed concerns
regarding the health and safety of lab-grown meat, and these perceived
risks may be related to the emphasis on technological aspects, including
the association between meat and words such as ‘laboratory’ (Verbeke
et al., 2021). Mattick et al. (2015, p. 249) summarised this well by
noting that the ‘uncertainty associated with new engineered products
cannot be completely eliminated prior to introduction, but ongoing
environmental assessments of the technologies as they advance can
serve to reduce unforeseen risks’.

2.2. Theory and research model

The research model we propose in this study draws on Fishbein and
Ajzen's (1975) research—they developed the TRA, a widely accepted
framework for analysing consumer attitudes, intentions and choices
when examining different aspects of consumer behaviour. Several
scholars have tested and validated their model both in general
(Fitzmaurice, 2005) and in the context of green and sustainable be-
haviours (Paulraj et al., 2017). According to the TRA, behavioural
intention is influenced by attitudes and subjective norms, either of
which may be the most critical determinant of any specific behaviour
(Trafimow, 2009).

Attitudes towards a behaviour are defined by behavioural beliefs
about the likelihood of several consequences and evaluations of how
favourable or unfavourable it would be if those consequences occurred.
Attitude refers to the psychological emotion routed through consumer
evaluations and, if it is positive, behavioural intentions tend to be more
positive (Chen and Tung, 2014). Mostafa (2007) found a positive rela-
tionship between attitude and behavioural intention across many cul-
tures in the context of green products. Subjective norms are the ‘beliefs
about what specific important others [such as friends and relatives]
think one should do and how much one is motivated to comply with
those important others’ (Trafimow, 2009, p. 506). Multiple studies have
reported the positive effects of subjective norms on the intention to
engage in sustainable behaviours (Shanmugavel and Balakrishnan,
2023; Yang et al., 2022).

Consistent with this study's purpose, we integrate environmental
benefits and perceived risks into the basic TRA model. In this context,
environmental benefits are the perceived advantages lab-grown meat
can offer to the environment in terms of lower emissions and higher
sustainability (Paul et al., 2016). Perceived risks reflect the concerns
that this meat may pose threats to human health, including allergies and
intolerances. For example, this factor has emerged as particularly
influential on consumer attitudes towards genetically modified foods
(Rodriguez-Entrena et al., 2013). Thus, in line with these arguments, we
propose the following hypotheses (Fig. 1):

H1. Favourable attitudes have a positive effect on the intention to
purchase lab-grown meat.

H2. Favourable subjective norms have a positive effect on the inten-
tion to purchase lab-grown meat.

H3. Environmental benefits have a positive effect on attitudes.
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Extended Theory of reasoned action
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Subjective norms H2(+)

Fig. 1. Model and hypotheses.

H4. Perceived risks have a negative effect on attitudes.

3. Methods

In this empirical analysis, we used data collected in January 2024
from a sample of 167 people in Italy. We used convenience sampling and
distributed invitations to complete an online questionnaire (uploaded to
SurveyMonkey®) through our personal network of contacts. The
returned questionnaires contained no missing values because the an-
swers to all questions were compulsory. The choice of sample size was
guided by the technical requirements of the data analysis method, which
was partial least squares structural equation modelling (PLS-SEM).
Recent PLS-SEM guidelines (Sarstedt et al., 2023) advocate for the use of
Kock and Hadaya's (2018) inverse square root method to calculate the
minimum sample size required for data analysis. This method is more
conservative than the traditional 10-times rule (Hair et al., 2022). Ac-
cording to Kock and Hadaya (2018), a minimum sample size of 155 is
required to identify paths of a magnitude between 0.11 and 0.20 when
the statistical significance is 0.95 and the power is 80 %. Therefore, we
aimed to meet this criterion and obtained an appropriate sample size (n
= 167). The participants' profiles are depicted in Table 1, which shows
the prevalence of female respondents and a wide range of age groups.

Table 1
Overview of the sample.

Variable Frequency (n = 167) Frequency (%)
Gender
Male 47 28.1
Female 116 69.5
Prefer not to disclose 4 2.4
Age (years)
<20 9 5.4
25-29 28 16.8
30-39 16 9.6
40-49 20 12.0
50-59 37 22.2
60-69 42 25.0
>69 15 9.0
Education
Middle school diploma 5 3.0
High school diploma 46 27.5
University degree 89 53.3
Postgraduate degree 27 16.2
Occupation
Employee 33 19.8
Teacher/Professor 27 16.2
Student 21 12.6
Self-employed 20 12.0
Entrepreneur 6 3.6
Unemployed 1 0.6
Manager 1 0.6

Other 58 34.6

The questionnaire started with an introduction to the study topic,
presenting the following official definition of lab-grown meat:

Laboratory-grown meat, often referred to as ‘cultured meat’, is an
alternative to conventional meat, biologically identical but with a
greatly reduced environmental impact. Lab-grown meat uses stem
cell technology: a few cells are taken from a live animal and placed in
a growth medium in a bioreactor where they proliferate indepen-
dently. If meat cultured in this way became widely available, it could
significantly alleviate the environmental problems currently caused
by livestock production, but without requiring humans to alter their
consumption patterns.

(European Union, 2018)

Since lab-grown meat has not yet been commercialised in Italy, we
asked participants to consider a situation in which it was and answer the
questions accordingly. We also specified that we would maintain the
anonymity of the responses and analyse these only at the aggregate
level, as such a guarantee can reduce common method bias (Podsakoff
et al., 2024).

The questionnaire contained multi-item scales for the five latent
constructs of the hypothesised model. All the scales have been used in
previous studies on food innovation and green behaviours. We retained
the original wording of the items and made only slight adaptations to
reflect our research context (i.e. focusing on lab-grown meat). Specif-
ically, we adopted the measures for environmental benefits, attitudes,
subjective norms and behavioural intentions from Paul et al. (2016), and
the scale for perceived risks from Rodriguez-Entrena et al. (2013). All
items were assessed using a 5-point Likert scale (1 = ‘completely
disagree’ to 5 = ‘completely agree’). Table 2 shows the items for each
construct and their descriptive statistics. A question on participants'
familiarity with lab-grown meat was also added. Although not included
in the model, this single-item variable was useful for obtaining a
descriptive overview of participants' current knowledge of the study
topic. Overall, the sample had an intermediate level of knowledge of the
subject (3.71 on a 7-point scale, ranging from ‘no knowledge at all’ to
‘extensive knowledge’). The final section of the questionnaire included
several questions to assess the demographic profile of the participants.

The data were analysed using PLS-SEM. PLS-SEM and covariance-
based structural equation modelling (CB-SEM) are the two main ap-
proaches to SEM. Although CB-SEM is usually the preferred option when
researchers want to focus on explanations (Hair et al., 2022), PLS-SEM is
a variance-based approach that facilitates the evaluation of both the
explanatory power and (out-of-sample) predictive accuracy of a sug-
gested model (Sarstedt et al., 2022). In this study, we adopted a causal-
predictive research paradigm (Sharma et al., 2024) because we were
interested in assessing the accuracy of our model in predicting consumer
purchase intentions for lab-grown meat. Therefore, we selected PLS-
SEM for the data analysis.
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Table 2
Constructs and items.
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Construct Item Mean  Kurtosis  Skewness  Outer Cronbach's Average variance
loading alpha extracted
Attitudes ATT1. I like the idea of consuming lab-grown meat. 3.072  -1.593 -0.109 0.918 0.976 0.934
ATT2. Consuming lab-grown meat is a good idea. 3.383  —1.495 —-0.372 0.981
ATT3. I have a favourable attitude towards consuming lab-grown 3.359 —1.563 —0.365 0.986
meat.
ATT4. Overall, I have a positive opinion of consuming lab-grown 3.317 —-1.604 -0.319 0.980
meat.
Environmental EB1. Consuming lab-grown meat is less polluting than consuming ~ 3.754  —0.751 —0.842 0.951 0.974 0.928
benefits conventional meat.
EB2. People should consider switching to lab-grown meat for 3.593 —-1.094 —0.683 0.961
ecological reasons.
EB3. Consuming lab-grown meat rather than conventional meat 3.677  —0.900 —0.740 0.976
makes a positive environmental contribution.
EB4. Consuming lab-grown meat rather than conventional meat 3.647  —0.990 —0.687 0.964
would reduce negative effects on the environment.
Subjective norms SN1. Most people who are important to me think I should consume  2.078  —0.105 0.970 0.946 0.914 0.803
lab-grown meat.
SN2. Most people who are important to me would want me to 2.036 0.053 1.046 0.951
consume lab-grown meat.
SN3. People whose opinions I value would prefer that I consume 2,287  —0.782 0.654 0.935
lab-grown meat.
SN4. My friend's positive opinion would influence me to consume  2.359  —1.190 0.543 0.734
lab-grown meat.
Perceived risks PR1. Consuming lab-grown meat will prove harmful to the 2210 —-0.275 0.748 0.802 0.880 0.733
environment.
PR2. Consuming lab-grown meat will cause allergies and/or 2,689 -1.010 0.275 0.822
intolerance in human beings.
PR3. Consuming lab-grown meat only serves the interest of large 2.826 -1.370 0.124 0.886
companies.
PR4. Consuming lab-grown meat could cause issues for human 2.611 —0.909 0.413 0.910
health.
Purchase intention PI1. In the future, I plan to purchase more lab-grown meat (if itis  3.006  —1.604 —0.060 0.975 0.983 0.967
available) than conventional meat.
PI2. In the future, I expect to purchase lab-grown meat (if it is 3.144 -1.635 —0.199 0.990
available).
PI3. In the future, I will likely purchase lab-grown meat (if it is 3.180 -1.610 —-0.218 0.985
available).

Standard settings were applied to run the PLS-SEM algorithm,
including a maximum number of iterations of 300, a 10~7 stop criterion
and the path weighting scheme. The percentile confidence intervals and
the significance of the estimated parameters were calculated using
bootstrapping (10,000 bootstrap samples). The PLSpredict algorithm
(10-fold, 10 repetitions) was applied (Hair et al., 2022) to evaluate the
model's predictive accuracy. All analyses were performed using
SmartPLS 4.1.0.0 (Cheah et al., 2024).

4. Findings

The analysis of the PLS-SEM findings is structured into two sub-
sections. First, we present the assessment of the measurement models,
which involves analysing the relationships between the constructs and
their indicators (Subsection 4.1). After establishing that the measures
are both reliable and valid, we address the structural relationships
among the constructs (Subsection 4.2).

4.1. Constructs' measurement models

Consistent with their sources, all the constructs were specified as
reflective (Paul et al., 2016; Rodriguez-Entrena et al., 2013). To evaluate
their measurement models, we first assessed whether each indicator's
outer loading was >0.708, which would indicate that the underlying
construct explained >50 % (i.e. 0.7082) of the indicator's variance (Hair
etal., 2019). As Table 2 shows, the results indicate that all items met this
threshold, thus verifying the reliability of the indicators. The Cronbach's
alpha values exceeded 0.70 for all the constructs (Hair et al., 2019), thus
also verifying their internal consistency. Furthermore, all average vari-
ance extracted values were >0.50 (Table 2), supporting convergent

validity (Hair et al., 2022). Last, we analysed discriminant validity using
heterotrait-monotrait (HTMT) ratios (Ringle et al., 2023). After con-
firming that all HTMT ratios were smaller than 0.90 (Sarstedt et al.,
2023), we inspected the 95 % confidence intervals (one-sided) of the
estimated HTMT values calculated using bootstrapping (Table 3). For all
HTMT ratios, the upper bound of the confidence interval was <0.90,
except for two conceptually close constructs (Ringle et al., 2023). Thus,
discriminant validity was also verified. As the measures were both
reliable and valid, we could move forward with analysing the structural
model.

Table 3
HTMT ratios™.
Construct 1 2 3 4 5
1. Attitudes -
2. Environmental 0.855 -
benefits [0.800;
0.898]
3. Subjective norms  0.649 0.526 -
[0.574; [0.431;
0.719] 0.615]
4. Perceived risks 0.678 0.642 0.466 -
[0.568; [0.525; [0.323;
0.776] 0.744] 0.598]
5. Purchase 0.883 0.810 0.566 0.653 -
intention [0.822; [0.752; [0.446; [0.541;
0.935] 0.863] 0.680] 0.753]

% 95 % confidence intervals (one-sided) between parentheses.
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4.2. Structural model

First, we assessed whether collinearity could be a source of bias when
analysing the structural relationships. The highest variance inflation
factor was 1.603, which was remarkably lower than the threshold of 3.
Therefore, collinearity was not an issue in this study and did not bias the
regression results (Sarstedt et al., 2023). Fig. 2 and Table 4 show the
results of the structural relationship estimations.

The analysis showed that attitudes significantly influenced purchase
intentions (f = 0.856, p < 0.01), whereas subjective norms (p = 0.015, p
> 0.10) did not. Therefore, H1 was supported but H2 was rejected.
Moreover, environmental benefits positively and robustly influenced
attitudes (p = 0.707, p < 0.01), thus supporting H3. Last, as expected,
perceived risk had a negative effect on attitude (p = —0.213, p < 0.01).
Hence, H4 was also supported. An inspection of the indirect effects
provided additional evidence, indicating that for purchase intentions,
environmental benefits had a positive indirect effect (§ = 0.605, p <
0.01), whereas perceived risks had a negative indirect effect (f =
—0.182, p < 0.01). Then, we evaluated the relevance of the significant
relationships by analysing their sizes (Hair et al., 2022). We concluded
that the effects of environmental benefits were stronger than those of
perceived risks on both attitudes (|0.707| versus |0.213|) and purchase
intentions (]0.605| versus |0.182]).

The next step involved assessing the model's explanatory power by
evaluating the coefficient of determination (R?) for the target construct
(i.e. purchase intentions). This coefficient indicates the amount of
variance in the target construct explained by the exogenous constructs.
As shown in Fig. 2, R? was 0.749, indicating that the model had high
explanatory power for purchase intentions (Hair et al., 2022). Last, we
performed a cross-validated predictive ability test based on the PLSpredict
algorithm to assess the model's out-of-sample predictive power. The
results indicated that the model had predictive validity for the target
construct of purchase intentions because it performed better than the
naive indicator-averages prediction benchmark (average loss differ-
ence: —1.730, p < 0.01) (Sharma et al., 2023).
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Table 4
Structural relationships.
Hypothesis  Effect Path p- Confidence
coefficient value interval
[95 %, two-
tailed]
Attitudes — Purchase [0.733;
1 intentions 0.856 0.000 0.958]
Subjective norms — [-0.141;
2 Purchase intentions 0.015 0.846 0.172]
Environmental benefits — [0.592;
3 Attitudes 0.707 0.000  0.798]
Perceived risks — [-0.335;
4 Attitudes -0.213 0.000 —0.105]
Indirect effect
Environmental benefits —
Attitudes — Purchase [0.471;
- intentions 0.605 0.000 0.724]
Perceived risks —
Attitudes — Purchase [-0.296;
- intentions —0.182 0.001 —0.085]

5. Discussion and implications
5.1. Discussion of the findings

The results of this study contribute to advancing knowledge of the
consumer acceptance and purchase intention regarding lab-grown meat.
Specifically, our findings complement prior findings on consumer atti-
tudes towards this product (Kouarfaté and Durif, 2023) and highlight
the effects of environmental benefits and perceived risks to explain and
predict future purchase intentions. First, our study indicates that the
perceived environmental benefits of this meat are strongly and posi-
tively related to attitudes and, in turn, to purchase intentions. Hence,
environmental sustainability plays a crucial role in shaping potential
consumers' reactions towards this meat. Prior studies focused on the
effects of specific features of lab-grown meat, such as perceived natu-
ralness and taste (Arango et al., 2024; Demartini et al., 2024), but few
included environmental sustainability as an influencing factor. In their
recent theoretical analysis, Pang and Chen (2024) indicated that

EBI1
0.951
EB2 | ATTI “ ATT2 “ ATT3 “ ATT4 |
0.961
EB3 0.976 0.707 0.918  0.981 0.986 0.980
0.964
ENVIRONMENTAL
BENEFITS
PRI 0.856 PIl
0.802 ATTITUDE 0-975
PR2 0.822 -0.213 0.990
SUBJECTIVE
PR3 0.886 NORMS 0.985 PI3
1 0.015 PURCHASE
-~ 0.910 PERCEIVED INTENTIONS
RISKS
0.946 0951 0.935 0.734
P a
Tt | sve [ s | v ]

Fig. 2. Overview of the model estimates.
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consumers' expenditure on alternatives to traditional meat is positively
related to their environmental consciousness. In addition, research on
the opinion of other stakeholders in livestock farming ecosystems (e.g.
veterinary professionals and meat scientists) has revealed the central
role of environmental sustainability (Choudhary et al., 2024). We con-
ducted a similar assessment among consumers by including the factor of
environmental sustainability in a comprehensive model of lab-grown
meat acceptance.

In addition, our study expands existing knowledge on the role of
perceived risks when respondents' form attitudes towards lab-grown
meat. Prior studies argued that perceptions of risk could be attribut-
able to a lack of knowledge of the long-term health effects of the con-
sumption of such meat (Pakseresht et al., 2022). For example, Chia et al.
(2024) emphasised that the distrust of food technology could negatively
influence consumption intention. Similarly, Muiruri and Rickertsen
(2024) reported that the perceived risks of illness because of cultured
meat consumption reduce consumer willingness to try this novel food.
However, consumer evaluations of perceived risks, which include
knowledge of the health impact of lab-grown meat, were not integrated
into a comprehensive model. We surmised that consumers' evaluation of
perceived risks and other factors, such as their value of environmental
sustainability, could extend knowledge on the formation of attitudes and
behavioural intentions towards this product. Accordingly, our study
enhances prior knowledge by including additional factors that affect
acceptance into our analysis.

Our study also contributes to the ongoing debate on the role of
communication in increasing consumer knowledge and, thus, the
acceptance of lab-grown meat (Min et al., 2024). Current research has
focused on the effects of different types of advertising and communi-
cation strategies, such as employing social media influencers (Leite
et al., 2024). However, the role of friends and relatives has been over-
looked. Our study fills this gap by also assessing the role of subjective
norms. In contrast with one of the central tenets of the TRA (Fishbein
and Ajzen, 1975), we found that these did not significantly affect con-
sumer purchase intentions. Several potential explanations can be pro-
posed for these findings. They may indicate that respondents are trying
to form their own opinions on such an important topic for their nutrition
and health and are not influenced by their friends and relatives. More-
over, these findings may reflect that people do not frequently discuss the
consumption of lab-grown meat with friends. In addition, subjective
norms are affected by a society's food culture. Thus, in a country with
such a strongly rooted gastronomic culture as Italy (Cardoso et al.,
2020), one could reasonably assume that a shift towards the consump-
tion of lab-grown rather than conventional meat will be slower and more
difficult to accept. Therefore, our findings also enrich prior research
suggesting that culinary traditions in specific countries may influence
consumer acceptance of lab-grown meat (Chia et al., 2024), providing a
theoretical explanation based on subjective norms.

In general, lab-grown meat is subjected to a life cycle similar to that
of any new product or technology. Specifically, in the context of this
study, this meat is in its developmental stage, which precedes com-
mercialisation. In this case, as emphasised in the diffusion of innovation
model by Rogers (1995), potential consumers do not have much infor-
mation about the new product. Therefore, the current life-cycle stage of
this meat may explain why subjective norms did not show a significant
influence on purchase intentions and consumers perceived more po-
tential benefits than potential risks (Garlet et al., 2024). This study's
findings are consistent with the prevailing idea in extant research sug-
gesting that at the pre-commercialisation stage of the cultured meat life
cycle, consumers will perceive higher benefits than risks (Pakseresht
et al., 2022). As the lab-grown meat industry matures in the specific
context of this study (i.e. Italy), we can expect a more influential role of
subjective norms and more accurate perceptions of benefits and risks.
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5.2. Theoretical implications

The results of this study have several implications for theory related
to food innovation and consumer acceptance of novel food, specifically
of lab-grown meat. First, this study offers a comprehensive model that
extends the well-established TRA to increase knowledge on the forma-
tion of consumer attitudes towards this meat and their effect on pur-
chase intention. Most importantly, the extended model considers the
effects of perceived environmental benefits and risks and shows overall
good accuracy in explaining and predicting the consumer acceptance
and purchase intention of lab-grown meat. The successful assessment of
the predictive validity of the proposed model offers new insights.
Compared with existing studies that only focused on explanations, the
proposed theoretical model is also able to accurately predict future
consumer intentions.

Moreover, the theoretical model proposed in this study also exam-
ined the effects of subjective norms, which have been overlooked in
prior research on lab-grown meat (Pakseresht et al., 2022). The effects of
communication are fundamental to understanding and predicting con-
sumer acceptance of new products. As highlighted by Rogers (1995) in
the diffusion of innovation model, interpersonal communication chan-
nels are essential at the persuasion stage in the innovation-decision
process and are effective in removing consumer resistance towards in-
novations. Therefore, incorporating the effects of interpersonal
communication (i.e. subjective norms) is necessary to predict the degree
of adoption of cultured meat at each stage of its life cycle.

More broadly, this study contributes to enriching the theoretical
foundations of the nascent research stream that aims to assess the effects
of the transition from conventional meat towards lab-grown meat for
various stakeholders in livestock farming ecosystems. Recent research
on farmers' perceptions has reported both advantages and disadvantages
(Raty et al., 2023). Moreover, prior studies on the perceptions of vet-
erinary professionals, meat scientists and food science scholars found
that they considered the lack of information about the consumer
acceptance of cultured meat a major threat to cultured meat production
(Choudhary et al., 2024). The present study complements this knowl-
edge from the perspective of potential consumers of lab-grown meat.
Similarly to the farmers' perspectives, the consumers' perspectives
highlighted both pros (environmental benefits) and cons (health risks,
such as allergies and intolerances). Overall, from an ecosystem
perspective, this study adopted a micro-level analysis that addressed the
issue of lab-grown meat using the lens of a specific stakeholder (i.e. the
consumer). Hence, similarly to other researchers (e.g., Moritz et al.,
2022), we examined the issue of lab-grown meat from the perspective of
one specific actor. However, interactions between consumers and other
actors in the ecosystem (e.g. agritourism operators or farmers) also play
a role in shaping consumer attitudes and behaviours over time. Thus,
new theoretical advancements could be reached by connecting all actors
through a meso-level analysis of the farming ecosystem (Vargo and
Lusch, 2017).

5.3. Practical implications

This study's results also offer valuable insights for several stake-
holders, particularly policymakers. Across many countries, there are
rich debates on whether to authorise and how to regulate the intro-
duction of lab-grown meat in the market and smooth the effects of the
transition towards this meat for all the stakeholders involved (European
Union, 2018). The public generally shows a high level of awareness that
this meat is an innovation with potentially disruptive effects from eco-
nomic, environmental and social perspectives. The findings of this study
suggest that potential consumers perceive the environmental benefits of
lab-grown meat and that such benefits strongly contribute to shaping
their attitudes. However, the analysis also emphasised the effects of the
perceived health risks of the consumption of this meat.

Hence, policymakers must first provide consumers with clear,
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accurate information regarding lab-grown meat. The official definitions
of this meat, such as that provided by the European Union (2018), albeit
accurate, are framed to emphasise this new product's technological as-
pects. However, potential consumers need simpler messages that can
address their demand for food safety and more knowledge of the effects
(e.g. for themselves and the environment) of adopting cultured meat
consumption in the future. We urge policymakers to reassure the public
by enacting appropriate and transparent regulations. Businesses that
develop lab-grown meat are also required to respond to safety needs by
guaranteeing information and transparency. While it may be relatively
easy to convince innovators in small niches to try cultured meat in the
long term, the success of this innovation will depend on the ability to
shape proper communication strategies to persuade larger segments of
consumers. Therefore, more generally, businesses need to engage in
research aimed at improving the properties and benefits of cultured
meat and making this meat accessible to larger segments of consumers
by lowering its price through more efficient production processes.

5.4. Limitations and future studies

Several limitations should be considered when interpreting the
findings of this study. First, this study was based on a cross-sectional
analysis of a relatively small sample of respondents from a single
country. More studies are needed to generalise the findings and reveal
the effects of variables we did not include in our model. For example,
respondents' connections with the countryside and livestock could
moderate their perceptions, as the perceptions of people living in rural
areas may differ from those of people living in urban areas. Country-
specific and contextual factors should be also considered. For
example, recently, the idea of product authenticity linked to the idio-
syncratic culture of a certain territory has been extensively emphasised,
both in theory and practice (Andéhn and L'Espoir Decosta, 2021).
Therefore, it would be interesting to assess the extent to which lab-
grown meat contradicts the desire to have authentic experiences
related to the unique character of the gastronomy of a certain territory in
which meat is an essential part. In addition, it would be interesting to
understand how this challenge can be addressed. Last, personal vari-
ables, such as dietary styles, could also be included in future studies.

Moreover, future studies should aim to gain a more comprehensive
understanding of the effects of adopting lab-grown meat consumption.
Such a broad view should incorporate the perspectives of all stake-
holders involved, ranging from consumers to farmers, industry opera-
tors, gastronomic business owners, residents of rural areas, and many
others. This multi-stakeholder view would enhance the consumer eval-
uations presented in this study. For example, for some stakeholders, the
effects of cultured meat on environmental sustainability could encom-
pass not only positive effects (e.g. reduced emissions) but also negative
outcomes. For some, imagining the countryside without livestock
farmers and animals is difficult. Animals also have positive effects on the
environment that are often neglected, such as cleaning the soil and
contributing to the prevention of wildfires.

6. Conclusion

Food innovation has become an urgent global priority to achieve
food security for a growing population, increase responsible food con-
sumption and reduce global warming caused by unsustainable food
production methods. In this context, lab-grown meat has emerged as an
important opportunity to address the aforementioned social and envi-
ronmental challenges. Technological innovation is progressing, and
many businesses, including startups, are working to ensure the safe,
efficient production and commercialisation of such meat. Meanwhile,
scholars are working to develop a comprehensive understanding of the
strengths, weaknesses, opportunities and threats associated with the
production and consumption of such meat (Choudhary et al., 2024).
Thus, more knowledge is needed regarding the transition from
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conventional meat to lab-grown meat from the perspective of all
stakeholders in livestock farming ecosystems, including potential future
consumers.

The findings of this study advance the literature on consumer atti-
tudes and purchase intentions regarding lab-grown meat and offer in-
sights for its future commercialisation. The analyses indicate that the
perceived higher environmental sustainability of this meat compared
with conventional meat plays a crucial and positive role in shaping at-
titudes and purchase intentions towards lab-grown meat. Simulta-
neously, they highlight the negative effects of perceived potential risks
to human health (e.g. allergies and intolerance). Hence, this study has
implications for policymakers when reflecting on whether to authorise
and how to regulate the sale of lab-grown meat to favour this transition
and mitigate the effects on stakeholders. Moreover, future studies should
integrate the perceptions of consumers with those of other relevant
stakeholders (e.g. current and future meat producers) to gain a
comprehensive understanding of the effects of the transition towards
lab-grown meat.

Last, while we addressed the pre-commercialisation stage in this
study, we found an intermediate degree of familiarity with the topic of
lab-grown meat among respondents. Because the debate on this meat is
growing rapidly, it would be interesting to replicate this study soon to
understand the changes in attitudes and behaviours, specifically
regarding the effects of perceived sustainability and risks. If commer-
cialisation is authorised, it would be interesting to explore the extent to
which purchase intentions can be transformed into actual purchases.
Such analyses could also assess whether the speed of adoption is influ-
enced by country-specific factors, such as the effects of a strong tradi-
tional gastronomic culture.
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