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Recent years have seen increasing interest in research on consumer acceptance of
clean meat. Whilst some consumers are enthusiastic about the prospect of reducing
the health risks, environmental harms, and animal welfare implications associated with
conventional meat production, others have concerns about the product’s taste, price,
safety, and naturalness. Some evidence suggests that acceptance of clean meat will vary
substantially across cultures, though there is currently a lack of quantitative research in
Asia and country comparisons on this topic. Both are likely to be important areas given
the forecasted increase in meat consumption in developing countries. Participants (n =
3.030) were recruited through the research panel CINT to take an online questionnaire
about clean meat and plant-based meat. The participants were representative of China,
India, and the U.S. in terms of age and gender, though participants in India and China
were disproportionately urban, high income, and well-educated. As well as clean meat,
participants were asked about plant-based meat, a conceptually similar product with
similar potential to displace demand for conventional meat. They also answered the Meat
Attachment Questionnaire and the Food Neophobia Scale. We compared these variables
between countries, and used regression models to identify which demographic and
attitudinal factors predicted purchase intent toward both products. We found significantly
higher acceptance of clean and plant-based meat in India and China compared to the
USA. We also found significantly higher food neophobia and significantly lower meat
attachment in India compared to China and the USA. We identified several demographic
patterns of clean and plant-based meat acceptance as well as which beliefs were
important predictors of acceptance within each country. In particular, higher familiarity
predicted higher acceptance of plant-based and clean meat across all countries. We
found high levels of acceptance of clean meat in the three most populous countries
worldwide, and with even higher levels of acceptance in China and India compared
to the USA. These results underline the importance of clean meat producers exploring
new markets for their products, especially as meat consumption in developing countries
continues to rise.

Keywords: clean meat, cultured meat, cell-based meat, plant-based meat, consumer acceptance, consumer
behavior
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INTRODUCTION

Conventional meat produced by rearing animals is associated
with a range of important global problems, including greenhouse
gas emissions, deforestation, and freshwater consumption
(McMichael et al., 2007, p. 63). In recent years, there has been
increasing interest in alternative ways of producing meat. Clean
meat is produced by culturing animal cells in a suitable medium
(Post, 2012), whilst plant-based meat is made directly from plant
materials (Good Food Institute, 2018).

In the future, the wide scale production of clean meat without
animals will help alleviate many of the ethical, environmental,
and public health issues associated with meat production today
(Bryant and Barnett, 2018, p. 8). Similarly, plant-based meat is
becoming an increasingly viable alternative to conventional meat
as quality improves and these products become more mainstream
(Wild et al., 2014, p. 48). However, the benefits of these products
will only be realized to the extent that they displace demand
for conventional meat. With much of the forecast 73% rise in
demand for meat by 2050 coming from developing countries
(Food and Agriculture Organization, 2011 p. 79), there is a
concerning lack of research on consumer acceptance of clean and
plant-based meat outside of the West.

In particular, China and India have been identified as prime
countries in which to conduct consumer surveys on clean meat
(Bryant and Barnett, 2018, p. 16). Indeed, not only do these
countries have the highest populations in the world, but rising
economies mean that their meat consumption is likely to increase
over the coming decades as more consumers can afford meat.
Furthermore, substantial cultural differences from the West,
where most consumer acceptance research has been conducted,
mean that consumer acceptance in China and India may differ
in character.

Limited research has explored consumer acceptance of clean
meat in China. YouGov (2018) reported that 26% of Chinese
consumers said they would eat clean meat, which was amongst
the lowest rate of acceptance compared to other countries in Asia.
This series of surveys yielded evidence of substantial differences
between countries. For example, 34% of Thai consumers said they
would eat clean meat and 52% of Vietnamese consumers said
they would eat clean meat. India was not part of this survey, and
very little is known about consumer perceptions of clean meat
in India.

Other research has similarly explored cross-cultural variations
in acceptance of clean meat. Surveygoo (2018)reported that,
whilst 40% of US consumers said they would buy clean meat,
the figure was just 18% for UK consumers. Likewise, (Hoek
et al, p. 667) found significantly higher use of plant-based
meats in the UK compared to the Netherlands. In a small
study of graduate students, Bekker et al. (2017) explored
responses to clean meat amongst Chinese, Ethiopian, and
Dutch consumers. The authors found that Dutch consumers
were more focused on research, development, and future
expectations, whereas Chinese consumers were the only
ones to discuss their own intentions toward clean meat.
However, this study was qualitative in design, and the sample
was limited to just 30 graduate students. Therefore, the

findings are not generalizable to the total populations of
these countries.

Whilst there have been many surveys on this question in the
USA and various countries in Europe (Eurobarometer, 2005;
YouGov, 2013; Wilks and Phillips, 2017), the results of these
are not necessarily comparable. Even within countries, different
surveys can show wildly different rates of acceptance, based
on variations in question design and terminology (Bryant and
Barnett, 2018, p. 15). Surveys that ask the same questions at the
same time in different countries are far less common. Therefore,
the present study can add significantly to the research by using
the same surveys at the same time to directly compare consumer
perceptions in potentially important countries.

The present study seeks to investigate the nature of consumer
acceptance of clean meat in the U.S., India, and China. We
also investigate consumer acceptance of a related technology,
plant-based meat as well as two potentially relevant theoretical
constructs: food neophobia (Pliner and Hobden, 1992) and meat
attachment (Graca et al., 2015).

MATERIALS AND METHODS

Participants

Participants were recruited online through the research panel,
CINT, via the research agency Positly. Participants were members
of a range of online CINT partner panels who have signed up
to take surveys online. They were compensated with a range of
incentives for their time (incentives vary across CINT partner
panels). We aimed to recruit representative samples of 1,000
people in each country to achieve an acceptable margin of error
within each country and be well-powered to detect differences
between countries (Cohen, 1992, p. 158; Kotrlik and Higgins,
2001, pp. 46-49).

We set quotas for age and gender for all three countries
to ensure that the samples were representative of the general
population with respect to these variables. Since internet access
is limited among some groups in India and China, these samples
were skewed toward higher income and more urban groups.
However, this is likely to be representative of the population who
will feasibly have access to clean meat in the near future.

We removed participants who were under 18, who did not
consent to take part, who failed either of two attention check
questions, or who were duplicates of other respondents. The total
sample size was 3,030: 987 in the USA, 1,024 in India, and 1,019
in China.

Procedure

This study received ethical approval from the Psychology
Research Ethics Committee at the University of Bath (REF 18-
137). All participants used a checkbox on the questionnaire
to indicate their informed consent in accordance with the
Declaration of Helsinki.

Before beginning the survey, participants were given
information about the study and were asked whether they
consented to take part. Participants who did not give their
consent were subsequently removed from the study.
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First, participants answered questions about which animal
products they ate at least occasionally. This data was used
to classify participants as vegan, vegetarian, pescatarian, or
omnivore. They also indicated how many times they ate meat for
each of three meals in an average week, which was used to classify
participants as vegetarian, light meat eater (1-6 times a week in
total), medium meat eater (7-13 times a week in total), or heavy
meat eater (14 or more times a week in total).

Next, participants completed the Food Neophobia Scale
(Pliner and Hobden, 1992, p. 109) and the Meat Attachment
Questionnaire (Graga et al., 2015, p. 117). These were presented
in a random order, and before any mention of clean or plant-
based meat to avoid priming. After completing each of these
measures, participants answered one of two simple multiple
choice quality checks. These two questions were designed to
be easy for humans to answer, while providing a mechanism
for filtering out thoughtless or computer-assisted responses.
Participants who answered these questions incorrectly were
subsequently removed from the survey.

Next, participants rated their attitudes toward conventional
meat on 16 different attributes using 5-point semantic differential
scales (see section Materials). They then answered questions
about clean meat and plant-based meat, with the order of these
blocks of questions randomized to control for order effects.
Participants were asked about their familiarity with, attitudes
toward, and intentions toward, each type of meat.

They were then asked to consider a hypothetical future
where clean, plant-based, and conventional meats are all widely
available. They indicated which type of meat they preferred and
what proportion of their diet they thought would come from each
type of meat.

Participants were then asked for demographic information,
including age, gender, education, political orientation, dwelling
size, and household income. Finally, participants were invited
to provide any final comments on clean and plant-based meat
before being debriefed and thanked for their time.

Materials

The survey instrument was distributed in English in the USA
and India, and was translated into Mandarin for distribution in
China. In India, English is widely spoken, particularly amongst
the urban population who are the most likely consumers of
clean meat. Translation into Mandarin was done using back-
translation, which is considered best practice for cross-country
research to ensure that meaning is equivalent in the target
language (Johnson, 1998, p. 17).

Given the expanding research on clean meat nomenclature in
English, we ran two pre-tests to determine which names would
be appealing in Chinese. We worked with stakeholder groups to
compile a list of potential names in Chinese, and then had a small
sample of Chinese consumers (N = 164) rank them for appeal
and descriptiveness. Based on this data, we decided to use the
term “4fi /4 [ (approximately translates to “purity meat”) for
clean meat and the term ‘B & A’ (approximately translates to
“vegetable meat” or “plant-based meat”) for plant-based meat in
the Chinese survey instrument.

The questions in each survey were identical, apart from
some demographic questions. We did not ask about political
orientation in China due to a lack of cultural fit. Furthermore,
the household income measures were adjusted to reflect local
currencies and income strata. Questions about education, region,
and ethnicity were also modified to reflect relevant variations
between countries.

The Food Neophobia Scale contained minor modifications
from the original measure (Pliner and Hobden, 1992), asking
about “foods from other countries” rather than “ethnic foods”
to make it more relevant to participants in India and China.
Measures of behavioral intentions toward clean and plant-based
meat were adapted from Wilks and Phillips (2017, p. 6), and
modified to address common concerns about product availability
and taste. Participants answered these questions about how likely
they were to try, purchase regularly, eat in place of conventional
meat, and pay more for clean and plant-based meat on a
5-point Likert scale, ranging from 1 (not at all likely) to 5
(extremely likely).

We used the same set of attitudinal questions when
asking about clean meat, plant-based meat, and conventional
meat. Participants gave their opinions on each type of
meat using the following five-point semantic differential
items: “Unhealthy—healthy, unnatural—natural, bad for
the environment—good for the environment, unethical—
ethical, unappealing—appealing, not tasty—tasty, unsafe—safe,
expensive—affordable, bad for animals—good for animals,
unsustainable as a long term food source—sustainable as a long
term food source, inconvenient—convenient, boring—exciting,
not nutritious—nutritious, unnecessary—necessary, bad—good,
disgusting—not disgusting.”

The full survey instruments can be viewed in our OSF
registration (https://osf.io/gav7z/).

RESULTS

Data cleaning and analysis was conducted in accordance with
our pre-registered analysis plan (https://osf.io/gav7z/). Where we
deviated from the pre-registered plan for any reason, we have
noted that in the following text. Data cleaning and analysis was
conducted independently by two researchers and then compared
to ensure accuracy.

Since we had age quotas, we did not specify a plan for
removing participants who were under 18, but we found 7 of
these in the Chinese sample. They were removed as well as one
participant who entered their age as 200,023.

Descriptive Statistics
Tables showing the full demographic and acceptance data of each
sample can be seen in the Supplementary Materials.

Demographics

We used quotas to ensure samples were representative of each
country in terms of age and gender. The US sample was 47.7%
male, 51.4% female, and 0.9% other genders; the mean age was
40.01 (SD = 11.86). The China sample was 49.5% male, 50.3%
female, and 0.2% other genders; the mean age was 37.29 (SD =
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9.26). The India sample was 50.5% male, 49.1% female, and 0.1%
other genders; the mean age was 34.76 (SD = 8.86).

Whilst the US sample was relatively representative across
other factors, the China and India samples skewed toward more
urban-dwelling, well-educated, and high income participants
compared to the general population. This was a skew we
anticipated, since rural populations are less likely to have internet
access in these countries. Whilst this means that these samples
were not fully representative of the countries overall, they likely
were representative of the populations who are most likely to
have access to plant-based and clean meat in the near future. Full
details of this can be seen in the Supplementary Materials.

Familiarity

Both familiarity with and acceptance of clean meat were
substantially higher in India and China compared to in the USA.
In the USA, 57.3% were not at all familiar with clean meat; 31.9%
were slightly or moderately familiar, and just 10.8% were very
or extremely familiar. In China, 35.5% were not at all familiar;
34.6% were slightly or moderately familiar, and 29.9% were very
or extremely familiar. In India, 25.5% were not at all familiar;
35.8% were slightly or moderately familiar, and 38.7% were very
or extremely familiar.

We found a somewhat similar pattern with regards to plant-
based meat. In the US, 36.4% were not at all familiar with plant-
based meat; 44.5% were slightly or moderately familiar, and
19.1% were very or extremely familiar. In China, 34.1% were
not at all familiar with plant-based meat; 36.1% were moderately
or slightly familiar, and 29.9% were very or extremely familiar.
In India, 28.6% were not at all familiar with plant-based meat;
31.6% were slightly or moderately familiar, and 39.9% were very
or extremely familiar.

These figures are likely a reflection of the skewed sample:
plant-based and clean meat are not widely available or reported
on in China and India, and there are few companies working
on these technologies there. It is possible that some respondents
over-reported their familiarity with these products, though
it may simply be a reflection of the urban well-educated
samples. Although we were careful to develop and translate
clear descriptions of the products, we also cannot rule out the
possibility that some participants did not fully understand them.

Acceptance
We see a similar pattern with regards to purchase likelihood,
which was also substantially higher in China and India compared
to in the USA. In the USA, 23.6% were not at all likely to
purchase clean meat; 46.6% were somewhat or moderately likely,
and 29.8% were very or extremely likely. In China, 6.7% were
not at all likely to purchase clean meat; 33.9% were somewhat
or moderately likely, and 59.3% were very or extremely likely.
In India, 10.7% were not at all likely to purchase clean meat;
32.9% were somewhat or moderately likely, and 56.3% were very
or extremely likely.

A similar pattern emerged with regards to purchase likelihood
of plant-based meat. In the USA, 25.3% were not at all likely to
purchase plant-based meat; 41.8% were slightly or moderately

likely, and 32.9% were very or extremely likely. In China, 4.4%
were not at all likely to purchase plant-based meat; 33.2% were
somewhat or moderately likely, and 62.4% were very or extremely
likely. In India, 5.5% were not at all likely to purchase plant-based
meat; 31.7% were somewhat or moderately likely, and 62.8% were
very or extremely likely.

Cross Country Comparisons

We ran one-way ANOVAs (analyses of variance) to compare
the different countries surveyed on measures of (a) likelihood
of purchasing clean meat, (b) likelihood of purchasing plant-
based meat, (c) food neophobia, and (d) meat attachment. All of
these variables were measured on a 1-5 scale, where 5 represents
higher purchase likelihood, higher food neophobia, and higher
meat attachment.

Some of the assumptions of ANOVA were violated in this
case, although we believe that this analysis is still valid. Firstly,
each of the variables returned significant (p < 0.001) values
for the Shapiro-Wilk test of normality, indicating that they
are not normally distributed (see Figures 1-4). However, the
distributions are not extreme, and ANOVA is generally regarded
as being robust to this assumption being violated (Schmider
etal., 2010). Secondly, Levene’s test indicated that the assumption
of homogeneity of variance was also violated (p < 0.001).
Therefore, we ran a Welch ANOVA, which does not require the
homogeneity of variance assumption, and obtained extremely
similar results. On this basis, we proceeded with ANOVAs.

All of the ANOVAs returned significant results (p < 0.05).
This was the case for likelihood of purchasing clean meat
[F(2, 3027) = 132.51, p < 0.001], likelihood of purchasing plant-
based meat [F(y 3027y = 180.96, p < 0.001], food neophobia
[F2, 3027) = 6.15, p < 0.01], and meat attachment [F(y 3027) =
132.10, p < 0.001].

Table 1 shows the mean score and standard deviation in each
country. Pairwise comparisons were assessed using LSD post hoc
tests in accordance with the data analysis plan. Within rows,
mean values which are significantly different are denoted using
different superscript letters. Values which share a superscript
letter are not significantly different. For example, in the first row,
the result in the US is significantly different from China and
India, as shown by the differing superscript letters “a” in the
US, and “b” in China and India. China and India, which are not
significantly different, both share the superscript letter “b.”

As shown here, we find significantly higher likelihood of
purchasing clean meat and plant-based meat in China and India
compared to the USA (p < 0.01). We also find significantly
lower meat attachment (p < 0.01), and significantly higher food
neophobia (p < 0.01) in India compared to China and the USA.

The composite measure for meat attachment achieved good
levels of reliability in the USA (o = 0.92), China (o = 0.80), and
India (o0 = 0.88), but the results regarding food neophobia should
be interpreted with greater caution. Although this composite
measure was reliable in the US (a = 0.88), it was less reliable
in China (¢ = 0.62) and India (o = 0.64). Whilst Nunnally
(1978) has argued that a > 0.6 is an acceptable level of internal
consistency, a > 0.7 is more commonly used (Churchill, 1979),
and therefore this measure may be questionable in India and
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FIGURE 1 | Histogram showing distribution of likelihood of purchasing clean meat.
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FIGURE 2 | Histogram showing distribution of likelihood of purchasing plant-based meat.
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China. This may be due, in part, to the presence of items asking
about both new food and food from different cultures. Whilst
these form part of a coherent measure of food neophobia in the
West, the concepts may be more distinct in China and India.
Indeed, mean responses to items mentioning food from different
cultures were amongst the most different from the overall scale
mean in China and India.

To rule out the possibility that the higher rate of vegetarianism
in India accounted for these latter two differences, we conducted
further unplanned analyses in which we excluded vegetarians.
We found that, when focusing on omnivores only, India still
has a significantly lower meat attachment compared to China
and the USA [F(; 1757y = 48.68, p < 0.01]. When focusing
on meat-eaters only, USA also has a significantly higher meat

attachment than China (p < 0.01). The differences in food
neophobia are still significant, also [F(, 2757y = 3.25, p = 0.04].
India is significantly higher than the USA (p = 0.02) and
China (p = 0.04).

Within Country Regressions

Next, we built linear regression models to identify demographic
and attitudinal predictors of clean and plant-based meat
acceptance within each country. Within each country, we ran
two sets of regressions: one for clean meat (Table 2) and one for
plant-based meat (Table 3). For clean meat models, likelihood
of purchasing clean meat was the dependent variable; for plant-
based meat models, likelihood of purchasing plant-based meat
was the dependent variable.
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FIGURE 3 | Histogram showing distribution of food neophobia scale.
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FIGURE 4 | Histogram showing distribution of meat attachment questionnaire.

Meat Attachment Questionnaire

Linear regression models were built in three iterations. In the
first iteration, the models included nine demographic variables:
gender, age, diet, meat consumption frequency, education,
politics (except in China), population density, income, and
familiarity with the product. We then identified which of these
were significant predictors of purchase likelihood, and dropped
variables which were not significant predictors iteratively until all
predictors were significant.

In the second iteration, we added Food Neophobia and Meat
Attachment. We observed the change in R?, and proceeded
if the change was significant at p < 0.05. Again, we dropped
insignificant variables iteratively until all remaining variables
were significant. However, in each iteration, we kept all variables

from the previous iteration regardless of significance (i.e., we
kept diet in the model, even though it lost significance when
accounting for Food Neophobia in the second iteration). The
only exception to this was gender in the clean meat model in the
USA-in the first iteration, those identifying as other genders were
significantly less likely to purchase compared to males. However,
this was a small group of just 9 people, and this difference lost
its significance in subsequent iterations. We therefore removed
gender from the model to prevent overfitting.

In the third iteration, we added the 16 attitude variables
(see section Materials ) relating to clean or plant-based meat,
as relevant. Again, we proceeded where the R?> change was
significant at p < 0.05, and dropped insignificant variables
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TABLE 1 | ANOVA results showing omnibus results and pairwise comparisons.

USA China India
Likelihood of purchasing 2,728 3.52° 3.52°
clean meat (1.35) (1.14) (1.30)
Likelihood of purchasing 2.782 3.63° 3.73°
plant-based meat (1.40) (1.10) (1.19)
Food neophobia 2,508 2.51a 2.60°
(0.84) (0.51) (0.56)
Meat attachment 3.762 3.702 3.28°
(0.81) (0.54) (0.78)

Mean scores are shown, with standard deviations in parentheses.

iteratively. Our final models therefore included significant
demographic as well as attitudinal predictors. This enabled us to
identify which demographic groups are most likely to purchase
clean meat, and what attitudes are key drivers of purchase intent
within each country.

Clean Meat
With respect to clean meat, the final regression models were
as follows:

In the USA, we find that those who follow pescatarian,
vegetarian, or vegan diets are significantly less likely to purchase
clean meat compared to omnivores. Purchase intention is also
higher for those who are left-leaning politically, and for those
who are more familiar with clean meat. Predictably, low food
neophobia was a predictor of purchase intent; indeed, this was a
predictor of purchase intent for clean meat and plant-based meat
in every country. Whilst higher disgust predicted lower purchase
likelihood, perceived appeal and goodness were predictors of
higher purchase likelihood.

In China, we found that women were significantly more
likely than men to buy clean meat. Purchase likelihood was
also higher for meat-eaters (compared to vegetarians), and for
those who ate more meat. Again, those more familiar with
the concept were more likely to purchase it. We also found
higher food neophobia predicted lower purchase likelihood,
whilst higher meat attachment predicted higher purchase
likelihood. Attitudinal predictors of purchase intent included
perceived healthiness, appeal, excitement, nutrition, necessity,
and goodness.

We find in India that omnivores and those who eat more
meat are significantly more likely to purchase clean meat. We
also find that those in higher income brackets, those who
are more politically liberal, and those who are more familiar
with the concept are more likely to purchase clean meat.
Again, higher meat attachment and lower food neophobia are
predictive of purchase intent. People were also more likely to
purchase clean meat when they perceived it as ethical, appealing,
and necessary.

Plant-Based Meat
With respect to plant-based meat, the final regression models
were as follows:

In the USA, we found that more politically liberal people and
those more familiar with the product were more likely to buy
it. Meat attachment was found to be negatively predictive of

acceptance, indicating that those who are especially attached to
meat are relatively unlikely to buy plant-based meat. Attitudinal
predictors of purchase intent included appeal, excitement, and
low disgust.

In China, we again find that women are more likely than men
to buy plant-based meat. Meat eaters are significantly more likely
than vegetarians and vegans to buy plant-based meat, and higher
meat attachment predicts higher purchase likelihood. Again,
higher familiarity and lower food neophobia are predictive of
purchase intent. The key attitudinal predictors of purchase intent
were perceived healthiness, appeal, tastiness, and sustainability as
a long term food source.

In India, we find omnivores and those who eat more meat
are again more likely to eat plant-based meat. Higher income
groups in India expressed more interest in plant-based meat,
as did more educated and more politically liberal consumers.
Familiarity with the products was strongly predictive of purchase
intent, and food neophobia predicted lower purchase intent. In
terms of attitudes, perceived sustainability, excitement, necessity,
and goodness were predictors of plant-based meat purchase
intent in India.

DISCUSSION

The most consequential finding of this study is the significantly
higher likelihood of urban, well-educated and high income
consumers in India and China purchasing clean meat and
plant-based meat compared to consumers in the USA. Most
consumer research thus far has focused disproportionately
on the West, leaving emerging markets relatively unexplored
(Bryant and Barnett, 2018, p. 16). Our findings indicate that
these markets represent high-value opportunities for plant-
based and clean meat producers, most of which are US-based.
In the case of China, there is reason to believe that the
government is supportive of advanced agricultural technology for
its environmental, food safety, and food security benefits, though
the reporting doesn’t offer insight on whether this specifically
extends to clean meat (Reuters, 2017).

Furthermore, these markets may represent especially good
opportunities to displace demand for conventional meat. The
findings in India and China indicate that those who eat more
meat, and are more attached to meat, are more likely to purchase
plant-based and clean meat. In terms of reducing the impact
of conventional meat on the environment and animal suffering,
aiming at markets in China and India may have particularly
high potential.

We cannot ignore, however, the large skew toward more
urban, more educated, and higher income populations in our
China and India samples compared to the general population.
This was partly by design. As we discuss in our pre-
registration documentation, affluent educated city-dwellers are
the population most likely to have access to clean and plant-
based meat. Moreover, whilst these are characteristics that have
been associated with higher acceptance of clean meat in the West
(Flycatcher, 2013, p. 18; Tucker, 2014, p. 174), this may not be
the case in China and India. Indeed, these characteristics rarely
emerged as predictors in our regression models. Furthermore,
we see some commonly observed demographic trends such as
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TABLE 2 | Regression models showing significant predictors (standardized B) of intention to purchase clean meat in the USA, China, and India.

Variable USA China India
R? = 0.504, Adjusted R? = 0.500 R? = 0.501, Adjusted R? = 0.494 R? = 0.552, Adjusted R? = 0.548
[F(7, 979) = 128.624, p < 0.001] [F 13, 1005) = 77.560, p < 0.001] [F(10, 1011) = 124.660, p < 0.001]
B P B P B P
(Constant) 0.016 0.827 0.125
Gender: Female 0.103 <0.001
Gender: Other 0.052 0.022
Diet —0.066 0.004 —0.066 0.004 —0.141 <0.001
Frequency of meat consumption 0.087 <0.001 0.058 0.032
Political views 0.079 0.001 0.021 0.314
Income 0.093 <0.001
Familiarity with CM 0.160 <0.001 0.283 <0.001 0.256 <0.001
Food neophobia —0.082 <0.001 —0.093 <0.001 —0.031 0.167
Meat attachment 0.046 0.077 0.134 <0.001
Attitude: Healthiness 0.106 0.001
Attitude: Ethics 0.167 <0.001
Attitude: Appeal 0.254 <0.001 0.121 <0.001 0.160 <0.001
Attitude: Excitement 0.092 0.002
Attitude: Nutrition 0.099 0.001
Attitude: Necessity 0.116 <0.001 0.163 <0.001
Attitude: Goodness 0.209 <0.001 0.094 0.002
Attitude: Disgust 0.188 <0.001

higher acceptance amongst men compared to women (Bryant
and Barnett, 2018, p. 12) reversed in China. Therefore, the effect
of this skewed data is unclear, and is unlikely to account for all of
the large differences observed.

Other limitations include a variety of issues commonly
associated with self-reported data. As well as poor recollection
(e.g., of foods consumed) and poor ability to predict one’s own
future behavior (e.g., with regard to clean meat), it is likely that
respondents will have exhibited a degree of social desirability bias
(i.e., an inclination to give answers that make them look good).
These are perennial issues with respect to self-reported survey
responses, though we have tried to mitigate them by informing
participants in the briefing that they should answer as honestly as
they can.

Moreover, we do not know the extent to which participants’
answers will have been affected by earlier questions. For example,
participants’ answers about clean and plant-based meat may
have been affected by answering earlier questions about their
attitudes to conventional meat and new food in general. We have
tried to control for such priming effects by partially randomizing
the order of question blocks and questions within blocks.
However, some questions always come before others, and in this
case, we cannot rule out the possibility that participants
were primed by earlier questions when answering the
key variables.

Finally, it is possible that people in different countries answer
survey questions differently in general. For example, Faunalytics
(2018) observed that survey respondents in China were more
likely to acquiesce to statements and were more likely to give
responses in the middle of scales than respondents in the U.S.

Whilst it is difficult to assess whether such patterns represent
differences in survey answering styles or real differences in
attitudes, we tried to minimize such differences in this study by
ensuring that the China survey instrument was back-translated
and had equivalent meaning in China as in the U.S.

Different Strategies for Different Markets
Differences between regression models imply that different
market strategies may be appropriate in US, Chinese, and
Indian markets.

In the USA, we find that meat-eaters are most likely to
express interest in purchasing clean meat, replicating the finding
of Wilks and Phillips (2017, pp. 10-11). We also found that
meat attachment predicted lower purchase likelihood of plant-
based meat, but not of clean meat. This implies that plant-
based and clean meat could cater to different markets in the
US: whilst plant-based meats may be appealing to those low in
meat attachment, clean meat may play a crucial role in displacing
demand for conventional meat amongst those who do not find
plant-based meat appealing.

We also found that disgust was a significant predictor of plant-
based and clean meat acceptance, a finding which was unique
to the USA. Disgust is commonly discussed as a mechanism for
rejection in clean meat research amongst Western consumers
(Verbeke et al., 2015, p. 52; Siegrist et al., 2018, p. 217), though
it is interesting that this was not the case in India and China. This
has implications for marketers in the USA, where disgust is an
important reaction to overcome.

In China, we see an interesting reversal of a commonly
observed demographic variation in the West with respect to
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TABLE 3 | Regression models showing significant predictors (standardized B) of intention to purchase plant-based meat in the USA, China, and India.

Variable USA China India
R? = 0.503, Adjusted R? = 0.500 R? = 0.396, Adjusted R? = 0.390 R? = 0.441, Adjusted R? = 0.435
[F (7, 979) = 141.672, p < 0.001] [F (10, 1008) = 66.065, p < 0.001] [F (11, 1010) = 72.527, p < 0.001]
B P B P B P
(Constant) 0.139 0.087 0.116
Gender: Female 0.107 <0.001
Gender: Other 0.058 0.019
Diet —0.065 0.009 —0.156 <0.001
Frequency of meat consumption 0.089 0.002
Education 0.057 0.019
Political views 0.071 0.003 0.039 0.101
Income 0.076 0.002
Familiarity with PBM 0.141 <0.001 0.279 <0.001 0.234 <0.001
Food neophobia -0.073 0.002 —0.109 <0.001 —0.063 0.012
Meat attachment —0.033 0.185 0.071 0.013
Attitude: Healthiness 0.139 <0.001
Attitude: Appeal 0.206 <0.001 0.128 <0.001
Attitude: Excitement 0.234 <0.001 0.125 <0.001
Attitude: Taste 0.153 <0.001
Attitude: Sustainability 0.138 <0.001 0.113 <0.001
Attitude: Necessity 0.142 <0.001
Attitude: Goodness 0.173 <0.001
Attitude: Disgust 0.221 <0.001

clean meat acceptance: gender. Whilst it is common to observe
higher acceptance amongst men compared to women in the West
(Bryant and Barnett, 2018, p. 12), this data shows higher purchase
intent amongst women compared to men in China. It is not
entirely clear why this is the case, though Nath (2011) has posited
that Western construals of masculinity might account for higher
willingness to eat unfamiliar foods in the West.

We also find an interesting set of attitudinal predictors for
both plant-based and clean meat acceptance in China: perceived
healthiness predicted higher purchase intent for plant-based and
clean meat, and perceived nutritional value also predicted higher
acceptance of clean meat. This implies that modifications to
increase health and nutrition profiles compared to conventional
meat (such as decreasing saturated fat content or increasing
omega fatty acids) may be particularly welcome in China.
Excitement as well as perceived goodness and necessity also
predicted purchase likelihood of clean meat, indicating that some
consumers will find clean meat appealing as a novel solution to
problems of conventional meat.

In India, perceived necessity was again a predictor of
both plant-based and clean meat acceptance, whilst perceived
sustainability predicted plant-based meat acceptance and
perceived ethicality predicted clean meat acceptance. This seems
to suggest that consumers in India, who had the lowest levels
of meat attachment, are most cognizant of the environmental
and ethical issues with conventional meat. Messages about
the environment and animal welfare may be more effective
marketing strategies in India compared to China and the USA.

Whilst there were substantial differences between countries
in terms of demographic and attitudinal predictors of plant-
based and clean meat acceptance, several factors recurred
consistently across countries. Firstly, lower food neophobia
and higher familiarity predicted acceptance of both plant-
based and clean meat in every country. This is good evidence
confirming the idea that increased familiarity with these new
food technologies will likely cause increased willingness to eat
them (Bryant and Barnett, 2018, p. 12). This seems to be
the case across cultures, and likely means that acceptance will
increase over time, as consumers become more familiar with
the products.

Political orientation was also a consistent predictor of
purchase likelihood across countries. We did not ask about
political orientation in China, but in the USA and India, we
consistently found that more liberal people reported a higher
likelihood of purchasing plant-based and clean meat. This
may be a result of left-leaning people placing higher value on
universalism and benevolence, and a lower value on conformity
and tradition (Caprara et al., 2006, p. 16). It may also reflect the
correlation between political conservatism and disgust sensitivity
(Inbar et al., 2012, pp. 539-540).

CONCLUSION

This study was the first to quantitatively compare consumer
acceptance of plant-based and clean meat between the USA and
Asia. Some research has compared acceptance across countries
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(Surveygoo, 2018) and amongst Chinese consumers (Bekker
et al,, 2017), though the studies were very limited in scope. As
an exploration of consumer demand in China and India overall,
the present study is limited by a highly skewed sample. However,
as an exploration of consumer demand in the markets which
will have access to plant-based and clean meat, this is the most
comprehensive study to date exploring market demand in India
and China.

There is room for more research exploring consumer
acceptance of plant-based and clean meat in different countries.
As we note, most surveys have differed in their question
wording, response options, and terminology, so their outcomes
are often not comparable between countries. For this reason,
future studies aiming to compare acceptance in unexplored
countries might consider using the same survey instruments as
previous studies, or distributing the same survey instrument in
the USA for comparison. Given the high acceptance in China and
India, further investigation into consumer acceptance there may
be warranted.

Future research could also address the ways social and policy
context might affect consumer attitudes toward clean and plant-
based meat. One example is exploring how consumer perceptions
change as clean meat products come to market, and come
out of the shadows of being perceived as a mysterious future
technology. This could also be a fertile area for research exploring
what role regulation plays in individuals’ judgements of food
safety. Research might also explore the extent to which clean
meat enthusiasts are “reluctant omnivores”-i.e., consumers who
recognize the moral arguments for vegetarianism, but still want
to eat meat regardless. Given that clean meat is most appealing to
meat-eaters, this may likely be the case.

Whilst there are a multitude of unexplored factors which
could affect consumer acceptance of clean and plant-based meat,
this study has demonstrated the importance of China and India as
potential future markets. All three markets are substantial, with
consumers in China and India showing even more initial interest
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