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A B S T R A C T   

Concerns over the impact of global meat production and consumption patterns are leading to increasing interest 
in alternative sources of protein. This study provides new insight into consumers’ attitudes towards different 
protein products and factors associated with the acceptance of lab-grown chicken and lab-grown beef. We 
measured and compared 1078 Australian consumers’ beliefs regarding conventionally raised meat (chicken and 
beef), plant-based meat alternatives and lab-grown meat products across six attributes: health, safety, afford-
ability, eating enjoyment, animal welfare, and environmental friendliness. Beliefs regarding the health and 
affordability of conventionally raised chicken were statistically highest. For all attributes, beliefs relating to 
plant-based meat alternatives were more positive than those relating to lab-grown meat, and with respect to 
animal welfare and environmental friendliness, plant-based products were viewed most positively relative to all 
products. Despite average negative belief scores for all attributes, except for animal welfare, around one-quarter 
of consumers still indicated a willingness to consume lab-grown chicken and lab-grown beef. Multinomial logistic 
regressions were used to explain factors associated with consumers’ willingness to consume lab-grown meat 
products. Factors associated with willingness to consume the lab-grown meat products were positive beliefs 
regarding eating experience (enjoyment), safety, animal welfare, and healthiness; familiarity; higher consump-
tion frequency of conventionally raised chicken meat; tertiary education; and younger age. Although lower 
environmental impact has been proposed as one of the main benefits of lab-grown meat, beliefs regarding 
environmental friendliness were not significant in either model.   

1. Introduction 

Growing concerns about the negative impacts of producing and 
consuming animal-sourced food products (e.g., sustainability, animal 
welfare, health) have stimulated some consumers to reduce their con-
sumption of meat or even eliminate meat from their diets (Malek & 
Umberger, 2021b; Onwezen, Bouwman, Reinders, & Dagevos, 2021; 
Parodi et al., 2018). Consumers interested in replacing meat with other 
sources of protein now have a variety of non-animal-based ‘meat’ 
alternative product options to choose from (Onwezen et al., 2021; Par-
odi et al., 2018). For example, plant-based alternative ‘meat’ products 
have been available in retail outlets and restaurants for several years, 
and demand is growing in many countries (Curtain & Grafenauer, 2019; 
Onwezen et al., 2021). Recently, there has been increasing attention and 
interest in lab-grown ‘meat’ products (also known as in vitro meat, 
cultured meat, and clean meat), which are derived from a process that 
involves extracting animal stem cells and culturing them into muscle 
tissue on an industrial scale (Post, 2014; Post et al., 2020). 

The lab-grown meat industry, which is still in its infancy, aims to 
satisfy the growing global demand for meat by providing ‘sustainable’ 
(e.g., more environmentally friendly and animal-friendly production 
methods) alternatives for consumers who want to keep eating meat. Lab- 
grown meat (herein referred to as LGM) products are developed to 
mimic the sensory (i.e., appearance, texture, flavor, and odor) and 
nutritional properties of conventional meat (Bhat, Morton, Mason, 
Bekhit, & Bhat, 2019; de Boer & Aiking, 2019; Parodi et al., 2018). LGM 
products first became available to consumers in Singapore in late 2020; 
and the first commercial LGM factory opened in Israel in 2021 with the 
capacity of producing 500 kgs of meat per day (Future Meat, 2021; The 
Guardian, 2020). Among other factors, consumers’ beliefs regarding the 
intrinsic and extrinsic attributes of LGM, relative to those of conven-
tional meat and plant-based alternatives, will influence its ability to 
compete and gain market share (Tuorila & Hartmann, 2020). 

Both plant-based and LGM alternatives offer consumers potential 
benefits over conventional meat products (Chriki & Hocquette, 2020). 
For example, plant-based products are animal-friendly as their 
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production is not reliant on animals. However, LGM products are not 
entirely ‘animal-free’, and there are ethical aspects related to the current 
production of LGM (Dilworth & McGregor, 2015; Stephens et al., 2018). 
Considering the nutritional aspects of ‘meat’ alternatives, plant-based 
and LGM products can offer similar nutrients (e.g., iron, zinc, and B- 
vitamins) to conventional meat; however, there may also be nutritional 
shortcomings (Curtain & Grafenauer, 2019; van Vliet et al., 2021). 

The relative environmental footprint of plant-based and LGM alter-
natives compared to conventional meat depends on the production 
system used to produce each product (van Vliet, Kronberg, & Provenza, 
2020). Land use of plant-based proteins is generally lower than that of 
conventional meat; for example, land use of peas ranges from 1.2 m2 per 
100 g of protein at the tenth percentile to 6.4 m2 per 100 g of protein at 
the ninetieth percentile, while land use of beef is 42 and 369 m2 per 100 
g of protein, respectively, and poultry meat is 3.8 and 9.2 m2 per 100 g of 
protein, respectively (Poore & Nemecek, 2018). Speculative life cycle 
assessments (LCAs) of LGM products showed a ‘substantially lower 
environmental footprint’ for LGM, relative to conventional meat (Tuo-
misto, Ellis, & Haastrup, 2014; Tuomisto & Teixeira de Mattos, 2011). 
However, subsequent studies reported mixed results (e.g., Lynch & 
Pierrehumbert, 2019), depending upon the type of energy used in the 
LGM production process and the land use compared to conventional 
methods. Because the production of LGM is energy-intensive, the envi-
ronmental benefits depend upon manufacturers using clean and 
renewable energy sources (Lynch & Pierrehumbert, 2019; Mattick, 
Landis, Allenby, & Genovese, 2015; Post et al., 2020; Tuomisto et al., 
2014; Tuomisto & Teixeira de Mattos, 2011). Regarding land use, LCAs 
have estimated that LGM production would use less land relative to 
conventional meat production (Tuomisto et al., 2014; Tuomisto & 
Teixeira de Mattos, 2011). 

Consumers’ attitudes towards novel LGM products relative to 
conventionally raised meats and plant-based alternatives have not been 
fully investigated (Bryant, Szejda, Parekh, Desphande, & Tse, 2019; de 
Boer, Schösler, & Aiking, 2014; Gómez-Luciano, de Aguiar, Vriesekoop, 
& Urbano, 2019; Onwezen et al., 2021). No known published studies 
have simultaneously compared consumers’ beliefs about conventionally 
raised meat, plant-based meat alternatives, and LGM on the range of 
attributes considered in this study. Yet, consumers will likely have 
alternative protein options to choose from when making decisions in a 
real-life shopping scenario. Further, no previous work has considered 
the specific type (e.g., chicken versus beef) of LGM in models of will-
ingness to consume or purchase (Choudhury, Tseng, & Swartz, 2020). 
Thus, a greater understanding of consumers’ beliefs regarding key at-
tributes (e.g., environmental impact, animal friendliness) of LGM rela-
tive to those of competing or substitute products; and the relationship 
between beliefs and consumers’ willingness to consume LGM will pro-
vide insights on the market issues and opportunities for LGM and 
alternative protein products. 

1.1. Objectives 

To contribute to the existing body of literature on consumer attitudes 
and behavior related to meat alternatives, including LGM, the objectives 
of this study are (1) to measure and to compare consumers’ beliefs 
regarding six key product attributes (e.g., health, safety, affordability, 
eating enjoyability, animal welfare, and environmental friendliness) 
across five different protein products, including two ‘conventionally 
raised’ meat products (chicken and beef), ‘lab-grown chicken’, ‘lab- 
grown beef’ and ‘plant-based protein alternatives’; and (2) to under-
stand the factors (e.g., beliefs regarding LGM, familiarity with LGM, 
meat consumption frequency, and socio-demographic characteristics) 
that are associated with a higher willingness to consume lab-grown 
chicken and lab-grown beef. 

Australia presents an interesting context for this consumer research. 
Per capita consumption of meat in Australia is among the largest in the 
world. Yet, there is increasing demand in Australia for alternative 

sources of protein, with a growing number of Australians choosing to 
reduce their meat consumption (Malek & Umberger, 2021a). An un-
derstanding of consumers’ relative beliefs of the attributes of conven-
tional meat and alternative protein products and predictors of behavior 
will be important for stakeholders in the Australian meat industry as 
they consider competitive marketing strategies for the future (MLA, 
2020; Umberger & Malek, 2021). This understanding is also vital for the 
development of new industries (e.g., focused on plant-based meat al-
ternatives and LGM production), which are already beginning to be 
established in Australia (Lawrence, King, Fish, Baird Walsh, & Byrd, 
2019). In our comparisons of conventional meat with plant-based and 
LGM products, we considered conventional chicken and beef products as 
they are widely consumed globally, including in Australia (IBISWorld, 
2018; OECD, 2022). 

1.2. Conceptual framework and hypotheses 

The complex range of factors that influence food choices can be 
broadly categorized into (1) product-related factors, (2) person-related 
factors, and (3) contextual factors (Chen & Antonelli, 2020; Randall & 
Sanjur, 1981; Sobal & Bisogni, 2009). In the present study, we focus on 
product-related factors (beliefs regarding product attributes) and 
person-related factors (including consumption behavior, familiarity and 
socio-demographics) that previous studies have found to be associated 
with acceptance of LGM and/or consumption of meat substitutes (Bryant 
et al., 2019; de Boer & Aiking, 2011; de Boer et al., 2014; Elzerman, 
Hoek, van Boekel, & Luning, 2015; Gómez-Luciano et al., 2019; Hoek, 
Luning, Stafleu, & de Graaf, 2004; Hoek, van Boekel, Voordouw, & 
Luning, 2011; Siegrist & Hartmann, 2019; Verbeke, 2015; Verbeke, 
Sans, & Van Loo, 2015). 

Previous research has also found that some consumers exhibit 
ambivalent attitudes towards food products and novel technologies 
(Malek, Umberger, & Goddard, 2019; Sparks, Hedderley, & Shepherd, 
1992). Importantly, consumers with more ambivalent attitudes tend to 
be more amenable to behavior change than those with less ambivalent 
attitudes (Armitage & Conner, 2000). Attitudes, which are shaped by 
beliefs, are known to be key predictors of behavioral intention (Ajzen, 
1991). In the present study, willingness to consume LGM products is a 
proxy for behavioral intention. Thus, we would expect consumers who 
are willing to consume LGM (reflecting a positive attitude) to have more 
positive beliefs; consumers who are unwilling to consume LGM 
(reflecting a negative attitude) to have more negative beliefs; and con-
sumers who are neither willing nor unwilling to consume LGM (i.e., ‘not 
sure’) to have either neutral beliefs (reflecting a neutral attitude) or a 
combination of positive and negative beliefs (reflecting an ambivalent 
attitude). Therefore, a greater understanding of the psychosocial and 
socio-demographic characteristics that differentiate consumers with 
distinct attitudes and behavioral intentions towards LGM can provide 
insights on how to design communication strategies for influencing 
adoption of LGM products when they become widely available. This is 
particularly true for those consumers who are undecided about 
consuming LGM products versus those who indicate they are currently 
willing to consume LGM. 

Combined, these factors form the basis of our conceptual framework. 
Our hypotheses regarding the influence of the factors, or explanatory 
variables (beliefs regarding LGM; familiarity with LGM; current protein 
consumption and socio-demographic characteristics), on willingness to 
consume LGM, are presented in the following paragraphs. 

1.3. Product beliefs 

Consumers’ food purchase and consumption choices are determined 
by their expectations about the utility that the food product will provide 
(Loureiro & Umberger, 2007). Consumers’ expectations are influenced 
by their beliefs about specific attributes of the food product relative to 
potential substitutes (Font-i-Furnols & Guerrero, 2014; Michel, 
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Hartmann, & Siegrist, 2020). 
Consumers’ beliefs about protein alternatives (including plant-based 

proteins, LGM, insect proteins, mycoproteins) with respect to attributes 
related to human health and environmental impact and sustainability 
have been previously compared (Parodi et al., 2018; Gómez-Luciano 
et al., 2019; Onwezen, Van den Puttelaar, Verain, & Veldkamp, 2019). 
However, no known study has examined consumers’ beliefs regarding 
the broad range of attributes, including health, environmental impact, 
and animal welfare considered in this study. Further, few studies have 
explored consumers’ attitudes towards conventionally raised meat 
compared to alternative protein sources (Gómez-Luciano et al., 2019; 
Siegrist & Hartmann, 2019; Verbeke et al., 2015). Considering the 
existing literature, we provide new insight on consumers’ beliefs about 
six attributes for conventional meat, plant-based and LGM alternatives. 

Consumers are likely to be heterogeneous in their beliefs regarding 
the attributes of food products (e.g., conventionally raised meat versus 
plant-based and/or LGM products). Their beliefs, combined with the 
value they place on attributes, will influence their relative demand for 
each of the products (Font-i-Furnols & Guerrero, 2014; Michel et al., 
2020). Previous studies suggest that consumers’ beliefs regarding 
product attributes generally play a more important role in willingness to 
purchase alternative protein products such as LGM compared to other 
factors such as food neophobia (Gómez-Luciano et al., 2019; Verbeke 
et al., 2015). Beliefs regarding the healthiness, nutrition, and safety of 
LGM have been shown to be helpful in explaining consumers’ willing-
ness to consume LGM in other countries, e.g., the United Kingdom, Spain 
and Brazil (Bryant et al., 2019; Gómez-Luciano et al., 2019). Further, a 
recent review highlighted that the widespread acceptance of LGM will 
largely depend on the sensory appeal and the affordability; with con-
sumers viewing affordability as a major barrier to purchasing LGM 
(Bryant & Barnett, 2020; Laestadius & Caldwell, 2015; Verbeke et al., 
2015). 

Some of consumers’ main motivations for partial or total meat 
avoidance and for their consumption of plant-based protein products 
also correspond to the proposed environmental and animal-welfare 
benefits of LGM (Bhat et al., 2019; Bryant & Barnett, 2018, 2020; 
Hartmann & Siegrist, 2020; Hoek, Luning, et al., 2011; Janssen, Busch, 
Rödiger, & Hamm, 2016; Malek et al., 2019). Therefore, one could 
expect that consumers’ positive beliefs regarding proposed key attri-
butes of LGM, may positively influence their willingness to consume 
LGM. 

Based on the findings of the literature discussed above, we hypoth-
esize the following: 

Hypothesis 1 (H1): Beliefs regarding environmental friendliness 
and animal friendliness will be more favorable for plant-based alterna-
tives and LGM, relative to conventionally raised meat. 

Hypothesis 2 (H2): Positive beliefs regarding the health, safety, 
affordability, enjoyment, environmental friendliness, and animal 
friendliness of LGM will be positively associated with consumers’ will-
ingness to consume LGM. 

1.4. Familiarity 

Familiarity with meat substitutes (including LGM and plant-based 
meat alternatives) has previously been shown to have a significant 
positive influence on consumers’ willingness to consume the novel 
products (Bryant et al., 2019; Hoek, Luning, et al., 2011; Mancini & 
Antonioli, 2019; Verbeke, 2015). In the context of this Australian 
research, because LGM was not yet available in the market, familiarity 
reflects an individual’s exposure to information about LGM, rather than 
their personal experience with LGM products. This means that con-
sumers were unable to draw on personal experiences when forming their 
attitudes and behavioral intentions. Consequently, the association be-
tween familiarity and willingness to consume LGM may change once 
LGM enters the broader market. 

Overall, we hypothesize: 

Hypothesis 3 (H3): Familiarity with LGM will be positively associ-
ated with consumers’ willingness to consume LGM. 

1.5. Consumption of meat 

Several studies have shown that being an omnivore (consuming at 
least some meat) positively influences consumers’ willingness to 
consume meat substitutes, including lab-grown meat (Arora, Brent, & 
Jaenicke, 2020; Bryant et al., 2019; de Boer & Aiking, 2011; Hwang, 
You, Moon, & Jeong, 2020; Michel & Siegrist, 2019). Therefore, vari-
ables representing respondents’ consumption frequency of chicken, 
beef, lamb and pork were included as explanatory factors in the present 
study. Overall, we hypothesize that: 

Hypothesis 4 (H4): Current consumption of conventionally raised 
meat will be positively associated with consumers’ willingness to 
consume LGM. 

1.6. Socio-demographic characteristics 

Based on the literature, we expect several socio-demographic char-
acteristics to be significantly associated with willingness to consume 
LGM. These include gender, age, education, household income and 
location (urban versus rural). Previous research has found males to be 
more likely to consume LGM than females (Gómez-Luciano et al., 2019; 
Grasso, Hung, Olthof, Verbeke, & Brouwer, 2019; Hwang et al., 2020; 
Shaw & Mac Con Iomaire, 2019; Slade, 2018; Zhang, Li, & Bai, 2020). 
Younger consumers were found to be more likely to accept LGM 
(Mancini & Antonioli, 2019; Shaw & Mac Con Iomaire, 2019; Slade, 
2018; Zhang et al., 2020). In previous studies, consumers who 
completed higher levels of formal education were more likely than those 
with less formal education to be willing to consume LGM and plant- 
based meat alternatives (de Boer & Aiking, 2011; de Boer et al., 2014; 
Gómez-Luciano et al., 2019; Grasso et al., 2019; Mancini & Antonioli, 
2019; Slade, 2018; Zhang et al., 2020). In addition, a higher socioeco-
nomic status was shown to be an indicator of higher willingness to 
consume LGM in four countries (Gómez-Luciano et al., 2019). Finally, 
Irish consumers residing in urban areas were more likely to be willing to 
consume LGM (Shaw & Mac Con Iomaire, 2019). Considering the results 
of these previous studies, we hypothesize: 

Hypothesis 5 (H5): Several socio-demographic characteristics will 
be positively associated with consumers’ willingness to eat LGM: male 
gender, younger age, tertiary education, higher household income, and 
living in an urban location. 

2. Material and methods 

2.1. Data collection and questionnaire 

A cross-sectional online survey was administered to Australian food 
shoppers in October and November 2018. Participants were required to 
be aged 18 years or over and be jointly or primarily responsible for their 
household’s food shopping. A market research company (DynataTM) 
provided the consumer panel and administered the survey. Sample 
quotas were set for gender, age and location to ensure respondents were 
nationally representative with respect to these characteristics. Ethics 
approval was obtained from a University Human Research Ethics 
Committee (number H-2016–156). 

The survey instrument was developed after a review of the literature 
available at the time the study was conducted. In addition to socio- 
demographic information, the survey included questions to assess re-
spondents’ household food purchasing behavior; personal food con-
sumption behavior; food choice values; food production and 
consumption concerns; beliefs regarding conventionally raised and 
alternative protein products; familiarity with the concept of LGM; 
behavioral intentions regarding LGM; and trusted sources of food safety 
information. Questions and scaling relevant to the present research are 
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described below and further details are provided in Table 1 and 2. 
Socio-demographic questions which assessed the respondents’ 

gender, age and area of residence were asked at the beginning of the 
survey as they were used for screening and sample stratification. Par-
ticipants’ educational attainment and other household characteristics 
(e.g., household income after taxes) were asked at the end of the survey 
(Table 2). 

Respondents’ consumption frequency of conventionally raised meat 
products (beef, chicken, lamb and pork) and plant-based protein prod-
ucts was measured using ten response options (Table 2). Respondents’ 
dietary preferences were ascertained by asking them to identify the 
option that best describes their current food preferences: ‘Omnivore (I 
eat most animal products including meat, fish, seafood and/or dairy)’, 
‘Semi-Vegetarian/Flexitarian (I am cutting back on meat but not 
avoiding it completely)’, ‘Full-time Vegetarian (I do not eat meat but am 
still eating other animal products)’, or ‘Vegan (I do not eat any animal 
products)’. 

Respondents indicated how familiar they were with each of seven 
different terms used to describe ‘lab-grown meat’ in the literature and 
wider media. Three response options were presented: ‘Have NOT heard 
of it’; ‘Have heard of it but know very little or nothing about it’; or ‘Know 
enough about it that I could explain to a friend’ (Table 2). Following 
Verbeke (2015), the ‘Know enough about it that I could explain to a 
friend’ category was used to indicate familiarity; a score of one was 
assigned if this response was selected for at least one of the seven terms 
presented. 

After assessing familiarity, respondents were provided with defini-
tions of the terms ‘conventional’ (the term ‘traditional’ was used in the 
questionnaire; “Foods produced using traditional livestock farming 
systems and fishing methods include: beef, lamb, chicken, pork, kan-
garoo, other meat (e.g., veal, rabbit, goat); dairy; eggs; fish and seafood. 
Please note: Livestock are domesticated animals raised in an agricultural 
setting to produce food such as meat, eggs and milk.”), ‘plant-based’ 
(“Plant-based food products are made from: beans, peas, lentils; grains 
and/or nuts. E.g., tofu, tempeh, seitan, Quorn, veggie/bean burgers, 
‘Beyond Burger’, ‘Minced’ 100% plant-based, soy/almond/oat /mac-
adamia milk.”), and ‘lab-grown’ (“The term ‘lab-grown’ refers to prod-
ucts created by the new process of extracting cells from animals without 
causing suffering to the animals and then growing the cells in a 
controlled cell culture condition. In August 2013, scientists unveiled 
(and tasted) the world’s first lab-grown hamburger patty. There are 
companies in the US, Europe and Israel creating meat and even dairy 
products in the laboratory. Currently they are not commercially avail-
able, though research is being conducted to introduce lab-grown food 
products in the near future, possibly by 2019”). 

Then, to assess behavioral intention, respondents were asked to 
indicate their willingness to eat chicken and beef products that were 
produced using the lab-grown method by selecting one of five response 
options: ‘No – definitely not’; ‘No – probably not’; ‘Not sure’; ‘Yes- 
maybe’; ‘Yes – definitely’ (Table 1). 

Following the behavioral intention questions, respondents were 

asked to rate their beliefs about conventional meat, plant-based protein, 
lab-grown beef and lab-grown chicken products on six attributes 
(healthy, safe, affordable, enjoyable to eat, environmentally friendly, 
animal friendly) using a seven-point semantic differential scale 
(Table 2). 

2.2. Statistical analyses 

One-way analysis of variance (ANOVA) with post-hoc Tamhane’s T2 
multiple comparison tests, were used to compare consumers’ beliefs 
regarding the six attributes (health, safety, affordability, eating enjoy-
ability, animal welfare and environmental friendliness) across five 
different food products (‘conventionally raised chicken’, ‘conventionally 
raised beef’, ‘lab-grown chicken’, ‘lab-grown beef’ and ‘plant-based 
protein alternatives’). 

Multinomial logistic regression (MNL) models were estimated to 
examine the factors that explained different levels of willingness (un-
willing/undecided/willing) to consume lab-grown chicken and beef 
products. For the MNL analyses, we categorized participants as ‘un-
willing’ if they selected ‘No – Definitely not’ or ‘No – Probably not’, 
‘undecided’ if they selected ‘Not sure’, and ‘willing’ if they selected ‘Yes 
– Maybe’ or ‘Yes – Definitely’. Of particular interest was determining if 
respondents who were ‘unsure’ about their willingness to eat lab-grown 

Table 1 
Description of dependent variables (n = 1060).  

Variable Coding Chicken Beef 

Willingness to 
eat… 

No – Definitely not 32% 33%  

No – Probably not 18% 16%  
Not sure 23% 27%  
Yes – Maybe 21% 20%  
Yes – Definitely 6% 4% 

MNL models    
Willingness to 

eat… 
0 = no (‘no – definitely not’ or ‘no – 
probably not’); 

49% 49%  

1 = undecided (‘not sure’); 23% 27%  
2 = yes (‘yes-maybe’ or ‘yes-definitely’) 27% 24%  

Table 2 
Description of explanatory variables (n = 1060).  

Variable Coding   

Beliefs regarding 
LGM 

7-point scale Lab-grown 
chicken, 
mean ± SD 

Lab-grown 
beef, mean 
± SD 

Healthy − 3 (Not…) to 3 (Very…). − 0.73 ± 1.64 − 0.78 ±
1.59 

Enjoyable to eat − 3 (Not…) to 3 (Very…). − 1.03 ± 1.66 − 1.03 ±
1.66 

Safe − 3 (Not…) to 3 (Very…). − 0.56 ± 1.73 − 0.54 ±
1.71 

Affordable − 3 (Not…) to 3 (Very…). − 0.68 ± 1.57 − 0.74 ±
1.54 

Environmentally 
friendly 

− 3 (Not…) to 3 (Very…). − 0.07 ± 1.76 − 0.09 ±
1.76 

Animal friendly − 3 (Not…) to 3 (Very…). 0.40 ± 1.83 0.37 ±
1.83   

Mean ± SD 
or %  

Familiarity with 
LGM 

0 = ‘Have not heard of it’ 
or ‘Have heard of it, but 
know very little or nothing 
about it’; 
1 = ‘Know enough about it 
that I could explain it to a 
friend’ 

80% 
20%  

Chicken 
consumption 
frequency 

0 (Never) to 9 (Every day). 4.06 ± 1.86  

Pork consumption 
frequency 

0 (Never) to 9 (Every day). 2.25 ± 1.81  

Beef consumption 
frequency 

0 (Never) to 9 (Every day). 3.34 ± 1.85  

Lamb consumption 
frequency 

0 (Never) to 9 (Every day). 2.24 ± 1.74  

Male 0 = female; 
1 = male 

49% 
51%  

Age Years 46.56 ±
16.50  

Tertiary education 0 = no; 
1 = yes 

63% 
37%  

Household income 0 = ≤$35,000, 
1 = $35,001 - $65,000, 
2 = $65,001 - $105,000, 
3 = $105,001 - $165,000, 
4 = >$165,001 

1.58 ± 1.24  

Location 0 = country area; 
1 = metropolitan area 

33% 
67%   
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meat were in fact unique in any of the predictors relative to those that 
responded otherwise. The model revealed the factors that were signifi-
cantly and independently associated with willingness to eat lab-grown 
meats (chicken and beef) for each group of respondents, relative to 
the reference group. 

All explanatory variables are described in Table 2. The same 
explanatory variables were used in both MNL models (chicken and beef), 
except for the belief variables, which differed based on the respective 
chicken or beef model (i.e., in models examining willingness to consume 
lab-grown chicken, all belief variables were specific to lab-grown 
chicken). All data analyses were performed in STATA (version 14.2). 
Statistical significance was set at α = 0.05 (two-tailed) level. As there 
were concerns about multicollinearity among explanatory variables, 
multicollinearity diagnostics were considered. Multicollinearity was not 
an issue in the models (smallest tolerance value = 0.80). 

3. Results 

The survey was completed by 1078 respondents. The socio- 
demographic characteristics of the participants are presented in 
Table 3, alongside general population values for Australian adults. The 
study sample matches the general Australian adult population with 
respect to gender, age and location. However, relative to the general 
population, the sample comprises a smaller proportion of participants in 
the top income quintile (i.e., household income within the top 20% of 
population values). Overall, 49% of the sample was female, 67% lived in 
an urban area, and 37% were university-educated. 

Chicken meat consumption frequency was the highest, followed by 
beef (Table 2). On average, plant-based meat alternatives were 
consumed least frequently – less than once a month, on average. In the 
present study, 75.6% of participants described their dietary preference 
as ‘Omnivore’; 19.6% as ‘Semi-Vegetarian/Flexitarian’; 4.2% as ‘Full- 
time Vegetarian’ and 0.6% as ‘Vegan’. 

Overall, 20% of participants reported they were familiar with at least 

one of the seven LGM terms (i.e., with the concept of LGM); 31% had not 
heard of any of the terms; and 5% had heard of at least one of the terms 
but knew very little or nothing about it. After receiving the description 
of LGM, about one-quarter of consumers indicated they were willing to 
eat lab-grown chicken or lab-grown beef; see results in Table 1. Males 
comprised 58% of those willing to consume lab-grown chicken and 58% 
of those willing to consume lab-grown beef. 

3.1. Beliefs regarding LGM 

Overall, LGM was viewed negatively by Australian consumers on all 
attributes apart from animal friendliness (Table 4 and Table 5). The 
belief scores obtained for LGM for four of the six product attributes 
(healthy, affordable, safe, and enjoyable to eat) were significantly lower 
when compared to other substitute products (conventionally raised and 
plant-based). 

3.1.1. Comparing conventionally raised chicken, lab-grown and plant- 
based alternatives 

Several statistically significant differences in attribute belief scores 
were identified between conventional chicken meat and the lab-grown 
and plant-based alternatives. There was an overall negative attitude 
towards lab-grown chicken meat, which was believed to be the least 
healthy, affordable, environmentally friendly, safe and enjoyable to eat 
(Table 4) relative to conventionally raised and plant-based alternatives. 
Compared to lab-grown chicken and plant-based meat alternatives, 
consumers viewed conventionally raised chicken meat as the most 
healthy, affordable and enjoyable to eat, but the least animal-friendly. 
Plant-based products were rated highest of the protein alternatives 
with respect to animal-friendly and environmentally-friendly. 

3.1.2. Comparing conventionally raised beef, lab-grown and plant-based 
alternatives 

Consumer beliefs about conventionally raised beef and the lab- 
grown and plant-based alternatives are shown in Table 5. Like the 
chicken comparison, the lab-grown beef option was viewed to be the 
least healthy, affordable, safe and enjoyable to eat when compared to 
the substitute products. Yet, in contrast to the chicken comparison, lab- 
grown beef was believed to be as environmentally-friendly as conven-
tionally raised beef. Another noteworthy finding is that plant-based al-
ternatives did not differ significantly relative to conventionally raised 
beef regarding health beliefs. 

3.1.3. Comparing beliefs of consumers willing, unwilling and undecided 
about eating LGM 

On average, consumers who were willing to consume LGM had 
positive beliefs regarding LGM with respect to the six attributes (see 
Table S2 and S3 in online supplementary material). The opposite 
(negative beliefs) was found for those who were unwilling to consume 
LGM. Those who were undecided about consuming LGM had mixed 
beliefs such that, on average, they had negative beliefs regarding attri-
butes that confer personal benefits (healthy, affordable, safe and 
enjoyable) and positive beliefs regarding attributes that confer pro- 
social benefits (environmentally friendly and animal friendly). Similar 
results were found for both lab-grown chicken and beef. 

3.2. Predictors of willingness to eat LGM 

Results of the MNL models with relative risk ratios (RRR) are pre-
sented in Table 6. The pseudo R2 values of both the lab-grown chicken 
(0.30) and beef (0.31) models are within the range of 0.20–0.40 which 
‘represent an excellent fit’ according to McFadden (1979). 

3.2.1. Willingness to eat lab-grown chicken meat 
Results of the MNL model showed that several belief variables were 

significantly and independently associated with willingness to eat lab- 

Table 3 
Socio-demographic characteristics of the sample (n = 1060) compared to the 
Australian population.   

Total sample 
(%) 

Australian population 
a (%) 

Gender (Female) 49 49 
Age   
18–24 years 12 9 
25–34 years 17 19 
35–44 years 17 19 
45–54 years 18 19 
Over 55 years 36 34 
Live in metropolitan area 67 67 
State / territory   
New South Wales 33 32 
Victoria 26 26 
Queensland 20 20 
Western Australia 9 11 
South Australia 8 7 
Australian Capital Territory 1 2 
Tasmania 3 2 
Northern Territory 1 1 
Annual household income before tax b 

≤$35,000 24 20 
$35,001 - $65,000 27 21 
$65,001 - $105,000 23 19 
$105,001 - $165,000 18 19 
>$165,001 8 21 
Education attainment (Bachelor’s 

degree or above) 
37 31c 

aData from Australian Bureau of Statistics dataset (Australian Bureau of Statis-
tics, 2017a). 
bGross household income per week multiplied by 52 weeks (Australian Bureau of 
Statistics, 2015). 
cBased on data from the Australian Bureau of Statistics (2017b). 
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grown chicken meat. The significant belief variables differed depending 
on the groups being compared. Participants with higher healthiness and 
enjoyability belief scores were significantly more likely to be willing to 
eat lab-grown chicken (two times more likely for every one-point in-
crease in belief score) or to be undecided (1.8 and 1.4 times more likely 
for every one-point increase in healthiness and eating enjoyability belief 
score, respectively) than to be unwilling to eat lab-grown chicken meat. 
Each one-point increase in the safety belief score was associated with a 
25% increase in the participant’s likelihood of being willing, rather than 
being unwilling. Undecided participants were more likely to have lower 
expectations about the eating enjoyability of lab-grown chicken, relative 
to willing participants (each one-point increase reduced the chance of 
being undecided by 26%). Undecided participants were also more likely 
to believe lab-grown chicken to be less animal friendly than those who 
were unwilling to eat lab-grown chicken (Table 6). 

Familiarity with lab-grown meat and consumption frequency of 
chicken meat were also significantly associated with willingness to eat 
lab-grown chicken meat. Participants who were willing to eat lab-grown 
chicken, were more likely to be familiar with lab-grown meat and were 
more likely to consume chicken more frequently relative to both those 
who were unwilling or who were undecided. All other consumption 
frequency variables were not significant. 

Of the socio-demographic variables, age and education were found to 
be significant. Compared to those unwilling to eat lab-grown chicken, 
both those who were willing or who were undecided were more likely to 
be younger (a one-year increase in age was associated with a respective 
2.4% and 2.6% reduction in the likelihood of a respondent being willing 
or undecided). Undecided participants were less likely to be university- 
educated relative to both those who were willing (41% less likely) or 
who were unwilling (34% less likely) to eat lab-grown chicken. 

Table 4 
Respondents’ beliefs regarding attributes for conventionally raised chicken meat, plant-based alternative and lab-grown chicken expressed as mean ± standard de-
viation (n = 1078).  

Attribute (-3 to 3 scale) Conventionally raised chicken Plant-based alternative Lab-grown chicken F/Welch-value df1, df2 P-value 

Healthy 0.87 ± 1.40c 0.47 ± 1.61b − 0.72 ± 1.64a  304.317 2, 2142.656  <0.001 
Affordable 0.75 ± 1.37c − 0.02 ± 1.39b − 0.67 ± 1.57a  256.469 2, 2146.538  <0.001 
Environmentally friendly 0.21 ± 1.38b 0.45 ± 1.46c − 0.07 ± 1.76a  28.189 2, 2133.780  <0.001 
Animal friendly − 0.51 ± 1.63a 0.91 ± 1.67c 0.40 ± 1.83b  204.960 2, 2149.339  <0.001 
Safe 0.77 ± 1.47b 0.69 ± 1.58b − 0.56 ± 1.71a  218.903 2, 2144.680  <0.001 
Eating enjoyability 1.05 ± 1.68c − 0.30 ± 1.66b − 1.03 ± 1.66a  431.497 2 (df)  <0.001 

a,b,c,d Different letters indicate significant differences between means based on results of Tamhane’s T2 multiple comparison test (P < 0.05). 

Table 5 
Respondents’ beliefs regarding attributes for conventionally raised beef, plant-based alternative and lab-grown beef expressed as mean ± standard deviation (n =
1078).  

Attribute (-3 to 3 scale) Conventionally raised beef Plant-based alternative Lab-grown beef Welch-value df1, df2 P-value 

Healthy 0.58 ± 1.49b 0.47 ± 1.61b − 0.77 ± 1.59a  179.865 3, 2390.969  <0.001 
Affordable − 0.05 ± 1.39c − 0.02 ± 1.39c − 0.74 ± 1.54a  53.56 3, 2390.991  <0.001 
Environmentally friendly − 0.13 ± 1.56a 0.45 ± 1.46b − 0.10 ± 1.76a  36.302 3, 2388.117  <0.001 
Animal friendly − 0.58 ± 1.67a 0.91 ± 1.67c 0.37 ± 1.83b  208.067 3, 2391.397  <0.001 
Safe 0.78 ± 1.55b 0.69 ± 1.58b − 0.54 ± 1.70a  159.473 3, 2391.636  <0.001 
Eating enjoyability 0.95 ± 1.79c − 0.30 ± 1.66b − 1.02 ± 1.66a  316.321 3, 2391.517  <0.001 

a,b,c,d Different letters indicate significant differences between means based on results of Tamhane’s T2 multiple comparison test (P < 0.05). 

Table 6 
Results of multinomial logistic regressions explaining consumers’ willingness to eat lab-grown chicken and lab-grown beef (n = 1060).  

Comparison groups Willing to eat vs. Unwilling to eat 
(reference group) 

Undecided vs. Willing to eat (reference 
group) 

Undecided vs. Unwilling to eat (reference 
group)  

Lab-grown chicken1 Lab-grown beef2 Lab-grown chicken1 Lab-grown beef2 Lab-grown chicken1 Lab-grown beef2  

Relative Risk Ratios 
Lab-grown healthiness3 1.709***  1.770***  0.917  0.939  1.567***  1.663*** 
Lab-grown eating enjoyability3 2.003***  2.041***  0.774**  0.705***  1.551***  1.439*** 
Lab-grown safety3 1.250*  1.253*  0.932  0.939  1.165  1.177 
Lab-grown affordability3 0.953  0.961  1.037  1.078  0.988  1.036 
Lab-grown environmentally friendliness3 1.131  1.202  0.932  0.927  1.053  1.114 
Lab-grown animal friendliness3 0.962  1.008  0.858  0.770**  0.825*  0.776** 
Familiarity with LGM 2.120**  1.429  0.368***  0.613*  0.781  0.876 
Chicken consumption frequency 1.196**  1.100  0.822**  0.851*  0.984  0.935 
Pork consumption frequency 0.964  1.108  1.115  1.064  1.076  1.179** 
Beef consumption frequency 1.072  1.182*  0.924  0.909  0.990  1.074 
Lamb consumption frequency 1.054  1.066  1.069  1.157*  1.127  1.234** 
Male 1.047  1.061  0.964  0.971  1.009  1.030 
Age 0.974***  0.969***  0.999  0.999  0.973***  0.968*** 
Tertiary education 1.105  1.015  0.596*  0.534**  0.658*  0.542** 
Income 1.035  1.041  0.896  0.953  0.927  0.992 
Urban area 0.974  0.682  0.890  1.216  0.867  0.830 
Constant 0.003***  0.002***  54.712***  71.482***  0.181**  0.130*** 

*P < 0.05, **P < 0.01, ***P < 0.001. 
1Lab-grown chicken: Pseudo R2 = 0.30; Model Wald χ2(32) = 330.34, p < 0.001. 
2Lab-grown beef: Pseudo R2 = 0.31; Model Wald χ2(32) = 335.14, p < 0.001. 
3Belief variables were specific to the meat being modelled (i.e., in the lab-grown chicken model, all belief variables were specific to lab-grown chicken). 
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3.2.2. Willingness to eat lab-grown beef 
Similar to the chicken model, beliefs regarding healthiness, eating 

enjoyment and safety were positively associated with willingness to eat 
lab-grown beef relative to being unwilling to eat lab-grown beef (1.8, 
2.0, and 1.3 times more likely for every one-point increase in healthi-
ness, eating enjoyability, and safety belief score, respectively). Unde-
cided participants were more likely to have lower expectations about the 
eating enjoyability of lab-grown beef, relative to willing participants 
(each one-point increase reduced the chance of being undecided by 
30%). In contrast, undecided participants were more likely to have 
higher expectations about the healthiness and eating enjoyability of lab- 
grown beef, relative to unwilling participants (1.6 and 1.4 times more 
likely to be undecided for every one-point increase in healthiness and 
eating enjoyability belief score, respectively). Additionally, participants 
who were undecided about consuming lab-grown beef were more likely 
to believe lab-grown beef to be less animal-friendly than those who were 
either willing or unwilling to eat lab-grown beef (23% and 22% reduc-
tion in the chance of being undecided for every one-point increase in 
belief score). 

Familiarity with LGM increased likelihood of being willing to eat lab- 
grown beef, relative to being undecided but not relative to being un-
willing. Significant associations were found between consumption fre-
quency of different types of meat (chicken, beef, pork and lamb) and 
willingness to consume lab-grown beef. Specifically, participants who 
consumed beef more frequently were more likely to be willing to eat lab- 
grown beef than to be unwilling. Further, results indicate that partici-
pants who were undecided about consuming lab-grown beef consumed 
chicken less frequently than those willing to consume lab-grown beef, 
and consumed pork and lamb more frequently than unwilling 
participants. 

With respect to statistically significant socio-demographic variables, 
results of the lab-grown beef model match those of the lab-grown 
chicken model. Participants who were willing to eat lab-grown beef or 
who were undecided, were more likely to be younger than those who 
were unwilling (a one-year increase in age was associated with a 
respective 3.1% and 3.2% reduction in the likelihood of a respondent 
being willing or undecided). Additionally, undecided participants were 
less likely to be university-educated than both those who were willing 
(47% less likely) or unwilling (46% less likely) to consume lab-grown 
beef. 

4. Discussion 

Table 7 provides a summary of the results with respect to the five 
hypotheses. 

4.1. Beliefs regarding conventionally raised meats and potential meat 
alternatives 

Information on consumers’ beliefs about conventionally raised meats 
and potential meat substitutes (plant-based alternatives and LGM) with 
respect to the attributes considered in this study can help stakeholders 
from relevant industries better understand the core strengths and 
weaknesses of their products relative to competitors. Notably, for all 
attributes considered, plant-based meat alternatives were viewed more 
positively than lab-grown chicken and beef products. The same pattern 
was found in a recent cross-country study (United Kingdom, Brazil, 
Spain and Dominic Republic), where the ‘plant-based’ option surpassed 
the ‘lab-grown’ option in terms of health, safety and nutrition (Gómez- 
Luciano et al., 2019). Considering the impact of product-related beliefs 
on food choice, these findings suggest that compared to lab-grown meat 
products, plant-based alternatives have a greater potential to replace 
meat in the diet of consumers. However, consumers’ beliefs about 
product attributes are just one of the many factors influencing food 
choices, and changing beliefs alone may not be enough to affect con-
sumer demand. 

Considering all products evaluated, conventionally raised chicken 
received the most favorable belief scores for health and affordability. 
This is perhaps not surprising considering that, in Australia, per capita 
consumption of chicken has increased over the last decade and is the 
highest of any meat in Australia (OECD, 2022; Wong, Selvanathan, & 
Selvanathan, 2015). The negative consumer beliefs regarding the 
affordability of conventionally raised beef may be associated with the 
decreased consumption of beef. Previous Australian research identified 
affordability concerns as the most common reason consumers reduced 
their consumption of beef (Malek, Umberger, & Goddard, 2018). 

Apart from affordability, health concerns are also commonly iden-
tified as a main reason for reducing meat consumption (Malek et al., 
2018; Neff et al., 2018). The finding that both plant-based alternatives 
and LGM are believed to be less healthy than conventionally raised 
chicken and beef, suggests that consumers are unlikely to replace all of 
the meat in their diet with these products (Malek & Umberger, 2021a). 

On average, both conventionally raised chicken and beef were 
perceived negatively with respect to animal friendliness. This result is 
not surprising in light of the ongoing public debate and negative media 
attention regarding farm animal welfare issues in Australia (Hampton, 
Jones, & McGreevy, 2020); and the obvious need for animal slaughter in 
the production of conventionally raised meat, but not in the production 

Table 7 
Summary of findings.   

Hypothesis Findings  
MNL models (‘willing’ vs. ‘unwilling’ vs. 
‘undecided’)  

Lab-grown chicken Lab-grown beef 

H1 Beliefs regarding 
environmental 
friendliness and animal 
friendliness will be 
more favorable for 
plant-based alternatives 
and LGM, relative to 
conventionally raised 
meat. 

Partially supported: 
Plant-based was rated 
higher for both 
environmental 
friendliness and animal 
friendliness, but only 
animal friendliness of 
lab-grown chicken was 
rated higher than 
conventional meat. 

Partially supported: 
Plant-based was rated 
higher for both 
attributes, but only 
animal friendliness of 
lab-grown beef was 
rated higher than 
conventional meat. 

H2 Positive beliefs 
regarding attributes of 
LGM will be positively 
associated with 
consumers’ willingness 
to consume LGM. 

Partially supported: 
Lab-grown chicken 
healthiness, eating 
enjoyability, and safety 
were positive and 
significant 

Partially supported: 
Lab-grown beef 
healthiness, eating 
enjoyability, safety 
and animal 
friendliness were 
positive and 
significant. 

H3 Familiarity with LGM 
will be positively 
associated with 
consumers’ willingness 
to consume LGM. 

Supported (willing vs. 
undecided and 
unwilling) 

Supported (willing vs. 
undecided) 

H4 Current consumption of 
conventionally raised 
meats will be positively 
associated with 
consumers’ willingness 
to consume LGM. 

Partially supported: 
Chicken consumption 
(willing vs. unwilling 
and undecided) 

Partially supported: 
Chicken consumption 
(willing vs. 
undecided) 
Beef consumption 
(willing vs. unwilling) 
Pork and lamb 
consumption 
(undecided vs. 
unwilling) 

H5 Several socio- 
demographic 
characteristics will 
positively influence 
willingness to consume 
LGM: male gender, 
younger age, tertiary 
education, higher 
income, and living in 
urban location. 

Partially supported: 
Higher education 
(willing and unwilling 
vs. undecided) and 
younger age (willing 
and undecided vs. 
unwilling) 

Partially supported: 
Higher education 
(willing and unwilling 
vs. undecided) and 
younger age (willing 
and undecided vs. 
unwilling)  
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of plant-based alternatives nor LGM. 
Both lab-grown chicken and beef were only viewed positively in 

terms of their animal friendliness. This is not surprising, since LGM has 
been proposed to be ‘free from animal suffering and death’ (Bhat et al., 
2019). The LGM options were believed to be less environmentally 
friendly than conventionally raised chicken, but equally as environ-
mentally friendly as conventionally raised beef. This is interesting 
considering one of the main arguments in favor of LGM products is an 
environmental advantage relative to conventional livestock meat 
products (Bhat et al., 2019). 

Overall, plant-based alternatives were viewed as the most environ-
mentally friendly and animal-friendly when comparing conventionally 
raised, plant-based and lab-grown options. However, they were 
perceived to be less enjoyable to eat than conventionally raised meat 
products. Given that taste continues to be a key food choice driver in 
Australia, consumer beliefs regarding the palatability of plant-based 
meat alternatives may be a barrier to substituting conventionally 
raised meat with plant-based alternatives (Dana et al., 2021). However, 
beliefs are amenable to change, and beliefs regarding eating enjoyability 
could change overtime with new experiences and greater exposure to 
plant-based products (Graça, Godinho, & Truninger, 2019; Michie, 
Hyder, Walia, & West, 2011). For example, promotional strategies, such 
as providing complimentary samples of plant-based products, could be 
used to increase consumers’ personal experience with and exposure to 
the products. Additionally, previous research shows that user-generated 
content can be more influential on purchase behavior than marketer- 
generated content (Goh, Heng, & Lin, 2013). Therefore, user- 
generated content (e.g., product reviews by consumers) shared via so-
cial media could also be used to increase consumers’ exposure to/ 
awareness of plant-based products. 

4.2. Factors associated with higher willingness to consume lab-grown 
chicken and beef 

The results of our regression analyses suggest that eating enjoyment, 
safety, animal friendliness and healthiness should be prioritized in the 
production and marketing of LGM. For example, to encourage more 
positive beliefs regarding the safety of LGM, information about LGM 
could be provided or endorsed by trusted sources of food safety infor-
mation; with the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO; an Australian Government science agency), doc-
tors/medical professionals and consumer organizations, shown to be the 
top three sources most trusted by Australian consumers (Garcez de 
Oliveira Padilha, Malek, & Umberger, 2021). 

Results also revealed key differences in predictors of lab-gown meat 
consumption for beef and chicken, which could help to improve future 
development of marketing strategies. For example, higher beef con-
sumption was associated with a higher willingness to consume lab- 
grown beef, between willing versus unwilling consumers, but the same 
association was not found for lab-grown chicken. This suggests that 
those tasked with marketing lab grown beef could consider targeted 
marketing based on beef consumption frequency; such that the promo-
tion of lab-grown beef could be targeted to frequent consumers of 
conventionally-raised beef. 

Despite environmental impact being one of the main proposed ben-
efits of LGM highlighted by producers, beliefs regarding the environ-
mental friendliness of LGM were not found to be associated with 
willingness to consume the LGM products. Thus, based on our findings, 
views regarding the products’ environmental friendliness do not appear 
to play an important role in determining consumers’ behavioral in-
tentions towards LGM. This is not surprising considering recent research 
showing that health is the main motivation for adopting meat-reduced 
diets (Malek & Umberger, 2021b). 

Our finding that familiarity with LGM is significantly positively 
associated with consumer acceptance is consistent with results of Bryant 
et al.’s (2019) cross-country comparison. Companies that produce LGM 

are beginning to put more effort into communication strategies to 
inform the market about their new products and the potential benefits 
they offer (Lamb, 2020). If these efforts are successful in increasing 
consumers’ familiarity with LGM products, they could contribute to 
greater consumer acceptance; especially if the information on LGM is 
framed to focus on the sensory similarity to conventional meat or the 
potential societal benefits rather than on the technical aspects of the 
product (Bryant & Dillard, 2019; Bryant & Barnett, 2019; Siegrist, Süt-
terlin, & Hartmann, 2018). Promotional messages that are designed to 
appeal to consumers’ emotions may also be effective, as has been shown 
to be the case with another novel protein food - insect-based products 
(Onwezen et al., 2019). 

Consistent with previous research, we found that consumers who are 
more educated (i.e., those with a tertiary education) and younger tend to 
be more willing to consume LGM (Mancini & Antonioli, 2019; Slade, 
2018; Bryant & Dillard, 2019). However, we also show that more 
educated consumers are more likely to have either a positive or negative 
behavioral intention than to be undecided. Notably, Mancini and 
Antonioli (2020) found that for consumers without a tertiary education, 
provision of additional information about the safety and nutrition of 
LGM did not significantly influence their views of LGM (regarding taste 
and role in improving food security). The lower likelihood of less- 
educated individuals engaging in critical thinking was suggested by 
Mancini and Antonioli (2020) as a reason for their finding and may also 
help explain our result (Sinclair, 2014). It is also possible that our 
finding may reflect a lack of interest in LGM among less-educated con-
sumers. From our data, it is not clear what may be contributing to the 
greater likelihood of indecision among less-educated consumers, but this 
association could be explored in future research. Overall, undecided 
consumers comprise around one-quarter of the sample, and without a 
strong behavioral intention in either direction, they could be more easily 
influenced towards or away from consuming LGM, compared to those 
who have already decided that they would be willing or unwilling to 
consume the product. 

Notably, a higher consumption frequency of conventionally raised 
chicken was found to be significant and positively associated with 
willingness to consume both lab-grown chicken and beef; and the co-
efficient on consumption of conventionally raised beef was positive and 
significant in the lab-grown beef model. The promoted sensory-likeness 
of LGM and conventionally raised meat could explain the greater will-
ingness to consume LGM among more frequent meat consumers. These 
results align with the assumption that meat eaters will likely be the first 
to consume the new product (Bryant et al., 2019). Overall, this suggests 
some potential for LGM to become a substitute for conventional meat, 
especially if key product-related attributes reach consumers’ 
expectations. 

4.3. Study limitations and future research 

Limitations of this study include the measurement of behavioral 
intention (willingness to consume LGM) rather than actual behavior; 
this limits our ability to predict actual future behavior. This limitation is 
intrinsic to novel products that are not yet available to consumers, which 
was the case with LGM products at the time our research was conducted 
in Australia (and they are still not available in Australian markets). As 
LGM is now commercially available in some markets, future research 
could explore consumers’ actual experience with LGM products (e.g., 
eating enjoyability), and their willingness to consume again. Further, 
while a novel aspect of this study is the measurement of willingness to 
consume specific types of LGM (chicken and beef), the use of a single 
item to measure willingness to consume each type of LGM is a limitation 
to take into account when considering the results. 

Social desirability and memory bias are common limitations associ-
ated with online survey data collection (Tourangeau & Yan, 2007). To 
mitigate issues with social desirability bias, participants were assured of 
their anonymity during the first screen of the survey. Also, the 
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descriptions of the products that were provided to respondents may have 
influenced their responses to questions designed to measure product 
beliefs. To reduce potential bias, the product descriptions did not pro-
vide information on any alleged benefits or risks of the products. 
Notably, the order in which the product descriptions were presented in 
the survey (conventionally raised meat, plant-based alternatives and 
LGM) was not randomized between respondents, and this could also 
have influenced their responses. Previous research has also shown that 
the term ‘ lab-grown meat’ can be perceived more negatively than other 
terms (specifically, ‘clean meat’, ‘cultured meat’ and ‘animal free meat’) 
(Bryant & Barnett, 2019). Thus, despite exposing respondents to a range 
of different terms in the question assessing familiarity with LGM, the use 
of the term LGM in the product description may have biased responses to 
questions assessing behavioral intention and attribute beliefs. 

Our model is limited to exploring associations between willingness to 
consume LGM and selected individual-related and product-related fac-
tors. Other factors that have recently been found to influence LGM 
acceptance either directly or indirectly, but were not considered in the 
present study, include beliefs regarding the naturalness of LGM, food 
neophobia, food disgust sensitivity and trust in the food industry 
(Siegrist & Hartmann, 2020). Another limitation of the research is that 
the dependent variable in our analysis was specified as three different 
levels of willingness (unwilling/undecided/willing), even though our 
original variable was measured on a five-point scale. Although this 
strategy may have implied a possible loss of information, we believe this 
approach is justified empirically as it is aligned with previous research. 
Nonetheless, our research findings provide new insight on key product 
related beliefs (particularly, animal welfare and environmental impact) 
associated with different degrees of LGM acceptance. These findings 
could be used to help inform the design of information campaigns/in-
terventions, which could be tested in future research. 

The large variation in belief scores in our study indicates heteroge-
neity among consumers. This could also be investigated in future 
research to better understand consumer segments with distinct beliefs 
about conventionally raised meat and meat alternatives, and propensity 
to consume different types of meat alternatives. 

5. Conclusions 

The study contributes to the literature by exploring and comparing 
Australian consumers’ attitudes towards conventionally raised meat 
(chicken and beef), plant-based alternatives, and LGM. Plant-based al-
ternatives have the greatest potential to replace meat in the diet of 
consumers, particularly for those concerned about environmental and 
animal welfare issues. Relative to conventionally raised chicken and 
beef and plant-based protein products, LGM is believed to be signifi-
cantly less healthy, affordable, safe and enjoyable to eat. Overall, the 
current market potential for LGM appears to be low. However, LGM may 
be accepted by some consumers if marketing campaigns can improve 
negative beliefs related to attributes such as palatability, healthiness, 
and safety; this is because barriers have been found to be more powerful 
than motives in influencing consumers’ willingness to eat LGM (Ver-
beke, Hung, Baum, & De Steur, 2021). The insight provided by this study 
can help to inform the design of targeted approaches for developing the 
market if LGM products are introduced in the Australian market. 
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