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 Population Average 
Change in 
Wellbeing 

Species 
Multiplier  

TOTAL  
CHANGE 

Consumers 7,781,534,000 -10 1 -77,815,340,000 

Agricultural 
workers and 
communities 
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Farmed cows 1,504,745,163 +27 0.475 +19,298,356,715 

Farmed pigs 977,323,610 +27 0.5 +13,193,868,735 

Farmed meat 
chickens 

16,659,727,291 +56 0.4 +373,177,891,318 

Farmed egg hens 7,193,386,800 +51 0.4 +146,745,090,720 

Farmed fish 111,299,464,370 +44 0.25 +1,224,294,108,070 

TOTAL  
+1,573,893,975,559 
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Abstract 
 
For millennia, we have killed animals for meat. Now, as the ethical, environmental, and 
public implications of our industrial system of animal farming become clearer, we must look 
for ways to reduce consumption of animal products which are likely to achieve traction 
amongst a meat-loving population. 
 
This thesis argues for the immorality of animal agriculture, and shows that a range of social 
and psychological factors impede clear reasoning on this topic. It is demonstrated that many 
people agree with the ethics of veganism, but are unwilling to reduce their meat consumption 
in practice.  
 
Cultured meat is introduced as a potential solution. Cultured meat, grown in vitro from 
animal cells can allow us to continue consuming real animal meat whilst circumventing the 
worst consequences of meat production today. The literature on consumer acceptance of 
cultured meat is reviewed and areas for further investigation are identified. 
 
The empirical work in this thesis includes a cross-country survey on cultured and plant-based 
meat in India, China, and the USA, where major potential markets are identified. A series of 
experimental studies explore the best ways to name, frame, and explain cultured meat to 
maximize consumer acceptance and displace demand for animals. 
 
The thesis then reviews the deluge of empirical literature which has been added to the field 
during this doctorate, and discusses the social implications of cultured meat in terms of 
religions, regulators, the media, and the broader economy. The concluding section identifies 
strategies for bringing cultured meat to market and discusses the findings in terms of some 
theoretical frameworks.   
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1. Introduction  
 
In this section, I will first outline my reasons to focus on animal suffering as the basis for 
my argument as opposed to other arguments against animal farming. Second, I will make 
the moral case against animal agriculture, arguing that morality is necessarily linked to the 
wellbeing of conscious creatures, and animal farming causes more suffering than wellbeing 
overall. Finally, I will review the social and psychological barriers to clear reasoning about 
farm animal suffering within the AIDA decision-making framework.  
 
Before beginning my discussion of the morality of eating animals, I will outline some of the 
other reasons that we ought to eat far less meat than we tend to. Even from a human-centric 
perspective, our current meat production systems are directly causing and exacerbating some 
of the most pressing environmental and public health concerns of our time. 
 
Greenhouse gases from livestock systems account for 15% of human-caused emissions, 
which is a higher proportion than all of the worldÕs transport systems combined (Bailey, 
Froggart & Wellesley, 2014). Beyond the direct emissions, calorie-hungry livestock demand 
vast crops to feed them; livestock systems are now the primary driver of deforestation in the 
Amazon (Garcia, Ramos Filho, Mallmann & Fonseca, 2017; Ibrahim, Porro & Mauricio, 
2010). Animal farming is also extremely water intensive, and is responsible for up to one 
third of fresh water consumption (Mekonnen & Hoekstra, 2012; Gerbens-Leenes et al., 2013; 
Herrero et al., 2013). Beyond this, animals produce an incredible amount of waste; it is 
estimated that a dairy farm with 2,500 cows produces the same amount of waste as a city of 
over 400,000 people (Haines & Staley, 2004). 
 
Public health is another concern which is exacerbated by industrial animal agriculture. 
Livestock are a common vessel for zoonotic diseases, bringing us avian flu, swine flu, and 
BSE in recent memory (Klous, Huss, Heederik & Coutinho, 2016). Additionally, animal 
agriculture is rife with antibiotic abuse - the conditions on farms are such that animals 
frequently become sick, and one industry solution is to keep them continually medicated 
with preventative and growth-enhancing antibiotics (Cheng, Chen, Su & Yan, 2013; 
Mathew, Cissel & Liamthong, 2007; Oliver, Murinda & Jayarao, 2011). The result is an 
increase in antibiotic resistant pathogens which can affect humans, exacerbating one of the 
major public health concerns of our time (Mathew, Cissel & Liamthong, 2007). 
 
Personal health, too, is impacted by overconsumption of meat and animal products. In 
particular, the World Health Organization classified red and processed meats as carcinogenic 
many years ago; they are in the same categories of cancer-causing substances as asbestos 
and tobacco, respectively (World Health Organization, 2015). Meat consumption has also 
been associated with an increased risk of heart disease (Zhong et al., 2019) and diabetes 
(Feskens, Sluik & van Woudenbergh, 2013), while plant-based diets are shown to reduce 
cholesterol and blood pressure (Ferdowsian & Barnard, 2009; Jenkins et al., 2008). 
 
 
1.1 Arguing about animals 
 
In justifying my opposition to animal agriculture in academic contexts, I am often advised 
to avoid pressing too firmly on arguments about animal suffering. To do so is to implicate 
oneÕs audience in a fairly confrontational way. It is far more polite to talk about the 
environmental damage done by rearing animals, or the negative health consequences of 
consuming too many animal products. Discussion of the animal suffering entailed in our 
food system is generally expected to be a rather apologetic footnote to a related 
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environmental argument. Stating the bare facts about what we routinely do to animals will 
raise eyebrows at most academic conferences.  
 
I recognise that there are plenty of other arguments one could rely on to argue against animal 
agriculture. There are good reasons to avoid animal products relating to climate change, 
deforestation, water consumption, eutrophication, species extinction, antibiotic resistance, 
heart disease, diabetes, obesity, and cancer (FAO, 2006, 2011; Feskens, Sluik & van 
Woudenbergh, 2013; IPCC, 2018; Margulis, 2004; Poore & Nemecek, 2018; Rouhani, 
Salehi-Abargouei, Surkan & Azadbakht, 2014; Willett et al., 2019; WHO, 2015). Frankly, I 
consider it convenient that such reasons exist, since they appear to give many people who 
are not concerned with animal suffering the impetus to consume fewer animal products 
(Bryant, 2019a). 
 
However, I have chosen not to base my argument on the many environmental and health 
related harms done by overconsumption of animal products. These arguments have been 
well made in recent high quality well-publicised research (IPCC, 2018; Poore & Nemecek, 
2018; Willett et al., 2019). I have decided, instead, to focus on the ethics of animal suffering. 
 
At this point, the omnivorous reader may feel their attention waning. They might think, ÒOK, 
I understand that there are animal rights advocates, but this is not really my issue.Ó For many, 
the automatic response to this topic being broached is to code the conversation as somehow 
irrelevant to them. It is easy to see why one might be tempted to do this: in thinking about 
this issue, some uncomfortable truths threaten to confront the committed carnivore. 
However, I have decided to base my argument on animal suffering instead of environmental 
or health arguments for three main reasons.  
 
First, the distinction between these arguments against animal farming is a practical matter. 
The aims of an environmentalist or a health advocate might reasonably diverge from those 
of an animal advocate with respect to specific animal product consumption. In particular, the 
latter should focus on reducing consumption of chicken and fish primarily, whilst the former 
two would be most concerned about red meat and dairy (Bryant, 2019a). In any instances 
where such a distinction becomes relevant, it is important to be explicit about oneÕs motives. 
 
Secondly, it is possible that we could develop ways to address all of the environmental and 
health concerns associated with animal agriculture, and continue to confine and slaughter 
animals against their will. Indeed, efforts are underway to do just that. Research has 
investigated ways of reducing cowsÕ methane emissions and altering the nutritional profile 
of their meat by changing and supplementing their diets (Dugan et al., 2011; Hulshof et al., 
2012). If such efforts amount to sustainable and healthy meat, there will still be a strong 
moral case for dismantling animal agriculture in my view. 
 
Thirdly, and perhaps most importantly, I believe it to be true that animal agriculture causes 
needless animal suffering, and that this is a bad thing. In a recent talk that I gave, I gave a 
brief description of what happens to pigs in the UK. I noticed a gentleman in the audience 
shaking his head solemnly. At the time, I did not know if he was conveying horror at the 
reality of what happens to pigs, or horror at the reality of me talking about it. It turned out to 
be the latter. The gentleman later advised me to Ôtone downÕ what I say about animals. I 
asked him if he thought anything I had said was incorrect, and, as is often the case in such a 
situation, he did not.  
 
I find it regrettable that alleviating animal suffering is not generally considered a legitimate 
project by itself, and therefore research which addresses animal suffering is often conducted 
under the guise of pro-environmental or health research. Indeed, many people seem to be 
unwilling to recognise animal suffering as a real problem at all. I therefore view it as an 
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important project to argue for the legitimacy of research seeking to reduce animal suffering 
per se.  
 
For these reasons, I have chosen to argue against animal farming primarily on the basis of 
animal suffering. I understand that there are perfectly good environmental or health 
arguments one could deploy against our current system of animal agriculture, and I also 
understand that it is uncomfortable to think about the reality of animal suffering in factory 
farms and slaughterhouses. Therefore, I offer to the omnivorous reader a sincere apology for 
imposing upon them some of the grizzly and dissonance-provoking content herein. 
 
1.2 The moral case against animal agriculture  

 
FORMALISED ARGUMENT  
 
A.! A being is morally relevant if and only if it is sentient such that it can suffer (1.3.1) 
B.! Animals can experience suffering (1.3.2) 
C.! ��  Animals are morally relevant beings. 
 

D.! An action is morally good/bad to the extent that it decreases/increases net suffering 
(1.3.1) 

E.! Animal agriculture causes net suffering to morally relevant beings (1.3.4) 
F.! ��  Animal agriculture is morally bad. 

 
 
Here, I make the case the moral case against animal agriculture. First, I discuss the 
foundations of morality, arguing that actions are morally good/bad to the extent that they 
tend to decrease/increase suffering. Second, I argue that any being which is sentient and 
capable of suffering should be considered morally relevant. Third, I demonstrate that the 
animals we use for food are sentient and capable of suffering, and are therefore morally 
relevant. Fourth, I argue that animal agriculture, although it provides some benefits to 
humans, causes immensely more suffering to animals. I argue that animal agriculture tends 
to increase suffering to morally relevant beings, and is therefore immoral. 
 
I will note here that this thesis is predominantly about meat, although there are also ethical 
issues in the production of milk and eggs, as I shall discuss in this chapter. However, I have 
tended to use ÔvegetarianÕ and ÔveganÕ interchangeably in this thesis Ð this is because the 
average reader is likely to be (a) more familiar with vegetarianism than with veganism, and 
(b) insensitive to the difference. While some chapters (e.g. Chapter 4) make a deliberate 
distinction between vegetarianism and veganism, others (e.g. Chapter 3) hope to move things 
in the direction of meat reduction more broadly, and therefore use the terms interchangeably. 
 
1.2.1 Moral foundations 
 
It is a commonly held view that research should, as far as possible, be conducted in a value-
free way. This view can be traced to Weber (1919) and Durkheim (1938), who urged social 
scientists to put their own values aside in the pursuit of truth. This concern appears to be 
based on HumeÕs (1739) observation that many writers conflate ÔisÕ and ÔoughtÕ, mistakenly 
deriving normative statements from empirical ones. Bryman (2016) states that positivists are 
committed to phenomenalism - the idea that knowledge must be based on information 
obtained through the senses - and that this commitment requires a distinction between the 
empirical and the normative Ôbecause the truth of normative statements cannot be confirmed 
by the senses.Õ (Bryman, 2016). 
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However, I do not subscribe to the view that there is a clear line to be drawn between ÔisÕ 
and ÔoughtÕ. On the contrary, it appears that we can only talk about how things ought to be 
with reference to how things, in fact, are or could be. That is to say, the conditions of the 
physical and social world affect conscious creatures, inflicting more or less suffering or 
wellbeing. The conditions which overall are conducive to more suffering are worse, and the 
conditions which are conducive to more wellbeing are better. What would be a valid basis 
for normative statements, if not the change in conditions that affect the wellbeing of 
conscious creatures via their senses? As Harris (2011) has argued, if good and bad are to 
mean anything, surely they relate to the wellbeing of conscious creatures.  
 
Indeed, the idea that research can and should be conducted in a value-free way has 
increasingly fallen out of favour in modern social science, and is sometimes seen as naive. 
As Bryman (2016) states, our values can influence every stage of research, from the choice 
of research area to interpretations of data and conclusions. However careful one might be 
with oneÕs study design and interpretation of data, even deciding on an area of inquiry 
implies that one values knowledge in this area (Hammersley, 2017). The decision to study 
interventions to reduce smoking, for example, comes with the assumption that reducing 
smoking would be a good thing. One could easily study ways of increasing smoking with 
just as much rigour and objectivity. Each of these projects come with value judgements 
baked in. 
 
Rather than insisting that research be conducted in a value-free way, it is now seen as more 
realistic to accept that researchers hold certain values, and to embrace Ôphilosophical self-
reflectionÕ as a way of scrutinising one's own values and making them explicit to oneÕs 
audience (Bryman, 2016; Lynch, 2000). In this spirit, I shall confess to a particular view of 
morality, which I make the case for here. 
 
What is morally bad? 
 
In discussing values in research, Hammersley (2017) proposes that we have Ôvalue 
principlesÕ, and that from these, we arrive at Ôvalue judgementsÕ based on an empirical view 
of the world. In other words, we may view certain outcomes as morally bad in principle, and 
therefore judge specific actions to be bad based on reasoning that these actions are likely to 
produce these bad outcomes. As the author explains, this framework allows for different 
opinions on what outcomes we should value (value principles). Moreover, it allows for 
different opinions on what specific actions are wrong (value judgements) even given the 
same set of value principles . Such a disagreement would presumably arise from a 
disagreement about the relevant empirical facts of a given case. 
 
Here, I make the case for the value principle that suffering is bad. From this principle, one 
can look at empirical facts and make a value judgement about the morality of a given practice 
based on its likely impact on overall suffering. In this case, given the principle that suffering 
is bad, it is straightforward to make a purely empirical argument that animal farming is bad. 
 
As Harris (2011) has argued, to discuss morality is to discuss the impact of actions on the 
wellbeing of conscious creatures. Creating conditions which cause suffering is surely the 
basis for saying that anything is morally wrong. This applies to specific actions like targeting 
cultural sites in war and to general outcomes like contributing to climate change. In each 
case, we are only tempted to say that the action is wrong because it causes suffering to 
conscious beings. We say that it is wrong to target cultural sites in war not because the sites 
are inherently valuable, but because people value the sites such that they would suffer if they 
were targeted. Similarly, it is not inherently bad for the climate to change - it is bad 
specifically because this will have a negative impact on the conscious inhabitants of the 
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planet. We are not concerned about climate change on Mercury, because there is nobody 
there to suffer as a result. 
 
A detractor of this view might claim not to care about suffering at all. Harris (2018) invites 
anybody who sincerely claims to hold this view to Ôplace your hand on a hot stove and report 
back.Õ Others might claim to value something other than reducing suffering - duty, loyalty, 
and beauty are some examples (Singer, 1991). However, these values are not 
incommensurate with valuing a reduction in suffering. Indeed, as Gloor (2019) has argued, 
most views focused on reducing suffering are pluralistic, and can afford valuing other things. 
Moreover, it seems that anything else one could claim to value is still contingent on the 
wellbeing of conscious creatures. What is the value of fulfilling a duty if there is nobody to 
whom one is obliged? What is the value of beauty without a beholder? It only makes sense 
to value these things because their absence would cause some form of suffering. 
 
Others might view morality as relative. Indeed, different cultures around the world appear 
to value markedly different things. Similarly, we can observe how some practices which are 
now considered immoral were once a normal part of our culture - for example, granting 
fewer rights to women and ethnic minorities. The fact that these practices are/were generally 
considered acceptable in a certain society or at a certain time in history is not evidence that 
they are/were moral - it is merely a description of public opinion. Clearly, this opinion can 
be incorrect. In the case of historical examples, the ability to say this is a sign of moral 
progress: these things are acceptable until they are not. 
 
There are well-discussed objections to classical utilitarianism. For example, a utilitarian 
might reasonably be asked whether a surgeon would be morally justified in killing one 
healthy patient to use his organs to save five other people. However, this situation would 
mean living in a world where a routine visit to the doctor could mean death. Such a world 
would likely lead to fewer people risking a visit to the doctor, and many people suffering 
curable illness as a result. This would likely mean more suffering than could be alleviated 
by taking organs without consent to save lives in some cases. This example illustrates the 
value of rule utilitarianism - a system of ethics based on rules which tend to increase 
aggregate wellbeing generally even if they decrease it in some narrow cases. 
 
Suffering is bad. More suffering is worse than less suffering, and if we ought to do anything 
in this life, it is to behave in a way which tends to reduce suffering as much as possible. 
 

A.! Actions are generally bad to the extent that they increase suffering. 
 
I have argued here that suffering is bad, and therefore actions which tend to increase 
suffering are morally bad. Implied in this framework is a being who suffers, as I have 
discussed. The capacity for suffering and wellbeing is necessary for a being to be considered 
morally relevant in this framework. If a being is incapable of experiencing suffering or 
wellbeing, it is nonsensical to talk about moral transgressions against them. We do not 
consider it immoral to shoot characters in video games, for example, because these 
characters are not sentient. 
 

B.! A being is morally relevant if and only if they can suffer. 
 
1.2.2 Animal sentience 
 
It is not uncommon for utilitarian texts to talk about the wellbeing of people. I depart from 
this quite deliberately, referring instead to the wellbeing of conscious beings. This is in 
recognition of non-human animalsÕ capacity to experience pain and pleasure. They can 
suffer, and therefore they are morally relevant in any utilitarian calculus. 
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For many readers, the claim that non-human animals can suffer will be uncontroversial. Most 
readers would accept that a cat or a dog can exist in various states of joy or anguish, and that 
these states have implications for their wellbeing. However, for the reasons explored in the 
following section, people may be slower to assign this capacity to a pig or a cow (Caldwell, 
2017). 
 
Nonetheless, the sincere belief that farm animals do not have the capacity to suffer appears 
to be relatively rare (Reese, 2017). Needless to say, holding this belief would have 
conclusions which most people find unlikely and morally objectionable. Somebody who 
believed this would presumably be indifferent about the morality of a pig being needlessly 
tortured. 
 
Griffin and Speck (2004) review the evidence on animal consciousness, and find strong 
evidence to support the view that animals are conscious. They argue that (a) there are no 
known neural correlates of consciousness which are unique to humans, (b) animal responses 
to novel challenges suggest a versatility which implies conscious thinking, and (c) reports 
on animal communication show evidence for animals having subjective experiences. The 
authors conclude that it is Ôfar more likely than not that animal consciousness is real and 
significant.Õ Indeed, there is close to perfect consensus amongst scientists that animals are 
conscious, as declared in the Cambridge Declaration on Consciousness (Low et al., 2012).  
 
In particular, evidence suggests that cows, pigs, and chickens all have impressive cognitive, 
emotional and social abilities (Bekoff, 2015, 2017a, 2017b). They can learn to carry out 
novel tasks, discriminate between complex stimuli, and exercise self-control. They have 
individual personalities, demonstrate a range of emotions, and maintain complex social lives. 
However, these factors are ultimately not necessary for moral consideration. As Jeremy 
Bentham (1789) is often quoted, ÔThe question is not, ÒCan they reason?Ó, nor ÒCan they 
talk?Ó but, ÒCan they suffer?ÓÕ 
 

C.! Farm animals can suffer. 
D.! Therefore farm animals are morally relevant. 

 
1.2.3 Animal agriculture  
 
Here, I make the case that animal agriculture causes more suffering than would exist in a 
counterfactual world without animal agriculture. I consider first the suffering inflicted on 
farm animals in common UK farming practices. Second, I discuss the utility which comes 
from animal farming. Finally I present a system for comparing these outcomes and argue 
that overall, animal agriculture increases net suffering to morally relevant beings, and is 
therefore immoral. 
 
1.2.3.1 Farm animal suffering 
 
If a picture speaks a thousand words, a video speaks a thousand pictures. It is difficult to 
elicit through written word the moral shock one experiences from watching slaughterhouse 
footage. If the reader is inclined towards speculation about the degree of animal suffering 
entailed in meat production, I encourage them to find slaughterhouse footage on YouTube. 
In the absence of this, I shall attempt to paint a picture. The following three paragraphs are 
quite graphic. 
 
First, let us consider a pig born into life on an intensive farm in the UK, as are the majority 
of pigs in the UK (Rivera, 2017). He is born to a mother who is locked in a cage so small 
that she can only lie on her side. She has been locked in this cage for several days, and will 
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remain there for days to come. The newborn pig will have his teeth cut without painkillers, 
and although it is illegal, it is not unlikely that he will also have his tail cut off, again without 
painkillers. If he keeps his tail, his siblings will probably gnaw it off in the coming weeks as 
they are imprisoned in close proximity with no stimulation or access to the outside. Within 
six months of being born, he will be gassed to death or shot in the head. (Compassion in 
World Farming, 2012a; Lymbery & Oakeshott, 2014; Viva!, n.d.a) 
 
Now let us consider a chick born into the egg industry in the UK. If the chick is a male, he 
is of no value because he cannot lay eggs. He will be killed the same day, gassed to death or 
thrown into a mincer. If the chick is female, she is valuable and she will be allowed to live. 
She will have her beak cut off without painkillers. She will then live her life in a cage in a 
large warehouse with tens of thousands of other birds. She will share her cage with up to 80 
others, each with an area of 750cm2 - about the size of a kitchen chopping board. She will be 
unable to go outside or even properly spread her wings. Her cagemates will likely attack her, 
driven to aggression by overcrowding and lack of stimulation. She will be exposed to 
constant light to make her lay eggs up to 20 times more frequently than she would in nature. 
After a little more than a year, she is spent, and is gassed to death (Compassion in World 
Farming, 2012b; Lymbery & Oakeshott, 2014; Viva!, n.d.b). 
 
Now let us consider a calf born into the dairy industry in the UK. If the calf is a male, he is 
of no value because he cannot produce milk. He will be shot in the head the day he is born. 
If the calf is female, she is valuable and she will be allowed to live. She will be taken away 
from her mother within a few days of being born. Mother and daughter often cry for days 
after this happens. She will be locked in an individual cell for up to 8 weeks, often unable to 
communicate with any other calves. During this time, she will have her horn buds burnt off 
with caustic soda, her tail removed with a hot iron, and an extra teat cut off with a knife. 
When she is about 9 months old, she will be branded with a hot iron. To produce milk, she 
must first become pregnant. Therefore, when she is 15 months old, she will be restrained 
while a farmer inserts his hand and forearm into her anus, holds her cervix, and inseminates 
her using an artificial insemination ÔgunÕ. Like a human, her pregnancy is about 40 weeks. 
If she gives birth to a male, he will be shot in the head the day he is born. If she gives birth 
to a female, her calf will be taken away within a few days to be imprisoned and mutilated. 
She will then live in a cage inside a warehouse. Several times a day, she will be ushered with 
electric shocks into a milking parlour, where she will be milked by a machine. Within two 
months of giving birth, she will again be restrained and impregnated. She will again have 
her baby taken away or shot in the head. This will happen several times before she is 6 years 
old, when she herself will be shot in the head and have her throat slit. Often, she will die 
without ever having been outside. (Compassion in World Farming, 2012c; Lymbery & 
Oakeshott, 2014; Viva!, n.d.c) 
 
This is all standard practice in these industries. The majority of animal products come from 
farms like this, because this is the most efficient way to process animals. It really is difficult 
to imagine the constant physical and mental pain these animals are in. If we are to take 
animal suffering seriously, it should be clear that industrial animal agriculture is one of the 
worst moral failings of our time. One can only hope for a day when my grandchildren learn 
about these atrocities in history classes and wonder how we let it go on for so long. 
 
It is common to hear carnists argue that farm animals only get to exist at all because we want 
to eat them, and therefore it is not immoral to bring them into existence. However, it is clear 
to me from these descriptions that these lives are short, brutal, and filled with suffering. If I 
could choose between a life on a factory farm, and never having been born in the first place, 
the choice would be clear. 
 

E.! Animal agriculture causes great suffering to animals. 
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1.2.3.2 The utility to humans 
 
Of course, animal agriculture is not without its benefits. Animal farming provides enjoyable 
food to billions of people, and is the basis for many millions of livelihoods.  
 
First, it is estimated that at least 866 million people work in agriculture globally (Global 
Agriculture, n.d.). It is not clear how many of these work directly in animal agriculture, but 
many farmers who grow crops will sell these to be fed to animals. Many of these people will 
be in poor parts of the world where there are few other economic opportunities, and many 
rural communities may be dependent on animal agriculture (Kurrer & Lawrie, 2018; Ritchie 
& Roser, 2020). Furthermore, agricultural workers tend to have lower than average 
educational attainment, so their opportunities for employment are further limited (Eurostat, 
2017). 
 
Second, most people in the world eat animal products. They get nutrition from eating animal 
products and, more importantly for those who have a choice, they enjoy it (Hosie, 2017). It 
may be true beyond a reasonable doubt that animals on factory farms experience dreadful 
suffering; unfortunately for them, it is also true that they are delicious. As I have argued, 
giving up animal products, for most people, represents a huge personal sacrifice (Bryant, 
2019b). We can reasonably expect that, in a world without bacon, most people would 
consider themselves worse off.  
 
1.2.3.3 Utilitarian calculation 
 
It is reasonable to be skeptical of the feasibility and validity of straightforwardly comparing 
the suffering inflicted on animals to the benefits obtained by humans in animal farming. 
Indeed, there are many difficult-to-quantify variables of relevance (How do we measure 
suffering or wellbeing? How do we compare subjective experiences across species?) 
However, given some reasonable assumptions about feelings, emotions, and desires we are 
likely to have in common with farm animals, we can be reasonably confident that slitting 
their throats constitutes a reduction in wellbeing. Nevertheless, there have been serious 
attempts to measure and estimate the variables of relevance, as I will discuss below. 
 
In this calculation, I have followed the principles of MacAskill (2015), who argues that we 
should use conservative estimates of relevant variables in order to avoid the false positive 
conclusion that an intervention would effectively increase wellbeing. In this case, the results 
of the analysis is not close, even with conservative numbers, but I note that using the most 
conservative numbers decreases the chance of concluding a false positive, but increases the 
chance of concluding a false negative (i.e. failing to conclude that an intervention could 
reduce suffering, when in reality it could.) 
 
This analysis represents the change in utility in a situation where animal agriculture stopped 
tomorrow. There are three relevant variables to calculating a change in utility here: how 
many beings are affected, the degree of suffering or wellbeing, and each beingsÕ relative 
ability to experience suffering subjectively. Although some of these variables are difficult to 
estimate, we can build a reasonable model given some conservative assumptions. 
 
The population of animals on factory farms is based on estimates by Sentience Institute 
(2019) while the consumer population is based on Worldometer (2020b) and the population 
of agricultural workers is from Global Agriculture (n.d.) - the model assumes that each of 
these workers has, on average, 2 family members who their income supports.  
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The species multiplier figures are based on Tomasik (2018) who provides estimates of the 
relative sentience of different animals as it pertains to this question. I have assigned the most 
sentient species (pig) half the value of a human (in reality, it is likely that all the relevant 
neural correlates of sentience in a pig are closer to a human than a fish, but I am 
conservatively allowing for some degree of species bias towards humans here.) 
 
I want to address the concern that comparing humans to animals in this way is inappropriate 
- one might say that humans are just fundamentally different from animals, so this is 
comparing apples to oranges. While I disagree that the differences between humans and 
animals are fundamental rather than a matter of scale, I agree that the analogy to apples and 
oranges is a fair one. Personally, I have always found this metaphor for an unreasonable 
comparison irksome: it seems to me that apples and oranges are, in fact, quite comparable. 
They are very similar in a number of highly relevant ways - they are both fruit, they have a 
similar size, shape, function, and even nutritional content. For these reasons, it is perfectly 
appropriate to compare apples to oranges, just not to treat them exactly the same. We can 
put either of them in a fruit salad, but we should not make an orange pie. In the same way, 
we can show kindness to both humans and animals, but we should not let cows vote. 
 
The change in wellbeing figures are based on Sarek, Savoie and MossÕs (2019) ratings of 
the wellbeing of various animals. They have compiled evidence to support a range of ratings, 
from -100 to +100 of the quality of life of various animals Ôfrom humans in Canada to battery 
caged chickens in the United StatesÕ. This accounts for a range of factors affecting the life, 
as well as the probability that the animal can feel pain. In this model, I have assumed that 
the farm animals move from their current (negative) wellbeing value to zero (since they 
cease to exist, therefore have no experience). I have assumed that consumers move down the 
scale an average of 10 points, which I consider generous given that 200 points on this scale 
is the difference between perfect pleasure and perfect pain. I have assumed that workers and 
their families will move down the scale 50 points, which again is generous - this is about the 
difference between a human in a rich country and a human in a poor country, according to 
Sarek, Savoie and Moss (2019). 
 
By moving from todayÕs animal agriculture to zero animal agriculture, we might estimate 
the following changes in wellbeing (Table 1). 
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Table 1: Changes in wellbeing when moving from today to zero animal agriculture. 

 Population Average 
Change in 
Wellbeing 

Species 
Multiplier  

TOTAL 
CHANGE 

Consumers 7,781,534,000 -10 1 -77,815,340,000 

Agricultural 
workers and 
communities 

2,500,000,000 -50 1 -125,000,000,000 

Farmed cows 1,504,745,163 +27 0.475 +19,298,356,715 

Farmed pigs 977,323,610 +27 0.5 +13,193,868,735 

Farmed meat 
chickens 

16,659,727,291 +56 0.4 +373,177,891,318 

Farmed egg hens 7,193,386,800 +51 0.4 +146,745,090,720 

Farmed fish 111,299,464,370 +44 0.25 +1,224,294,108,070 

TOTAL  
+1,573,893,975,559 

 
As shown in the Table 1, this change would arguably be a bad thing from a human-centric 
view. However, as we can also see, the sheer number of animals means that the alleviation 
of their suffering far outweighs the suffering that an end to animal agriculture would inflict 
on humans, even when we discount their suffering by 50% or more. The difference is vast, 
and for this reason we can be fairly confident that the total suffering is greater under the 
present system, even under reasonable uncertainty about many of the parameters involved.  
 
As I outlined in the previous section, this analysis does not include any consideration of the 
environmental and public health impacts of animal agriculture. In this way, it is even more 
conservative in its conclusion that animal agriculture is causing more harm than good. In my 
assumption that every consumer on Earth would be made substantially worse off by this 
transition, I am ignoring the likely reductions we would see in rates of obesity, diabetes, 
heart disease, and bowel cancer, all of which are linked with animal product consumption 
(Rouhani et al., 2014; Willett et al., 2019; WHO, 2015). I am also ignoring the impact of 
discontinuing animal production on climate change, deforestation, pandemics, and antibiotic 
resistance, all of which are caused by farming animals (Cani•a, Manageiro, Abriouel, 
Moran-Gilad & Franz, 2019; IPCC, 2018; Mathew et al., 2007; Oliver et al., 2011). When 
one considers the impact of these additional factors on human and animal wellbeing, the 
utility in our world compared to a vegan world starts to look like no contest. 
 

F.! Animal agriculture does relatively little good for humans. 
G.! Animal agriculture causes net suffering, therefore is morally bad. 

 
So far, I have highlighted some of the psychological barriers to giving appropriate moral 
weight to farm animal suffering, and made the moral case against animal agriculture. At this 
point, the issue is becoming clear: there are grave moral problems with the way we treat 
animals in modern agriculture, but the market demands cheap meat. This is another version 
of the Ômeat paradoxÕ (Bastian & Loughnan, 2017) - people both love and eat animals. 
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I have argued that our treatment of animals is a serious moral failing, and one which most 
people overlook. Without intervention, this problem is going to get worse: although meat 
consumption is falling in many Western countries, consumers rising out of poverty 
elsewhere means that demand for meat is increasing overall, leading the Food and 
Agriculture Organisation (2011) to forecast a 73% rise in demand by 2050. 
 
Some meat alternatives exist, including ever-improving plant-based substitutes (see 
Millman, 2019), entomophagy (eating insects), and meat-reduced diets. However, as Welin 
et al. (2012, p. 301) point out, ÔThat the public, to a large extent, prefers to remain meat 
eaters instead of turning to a vegetarian diet is a statement of fact.Õ Some of these meat 
alternatives may be a promising option for reducing demand for meat in the short term, but 
it is likely that some level of demand for beef, for example, will persist well into the future, 
and may never be entirely displaced by plant-based alternatives. One proposed solution to 
this problem is cultured meat. 
 
1.3 Cultured Meat 
 
Cultured meat is meat grown from animal cells in a cell culture (Post, 2012). The process 
involves taking a biopsy from a live animal and isolating certain types of cells. These cells 
are then placed inside a bioreactor to provide them with the energy and nutrition they require 
to multiply and differentiate. Muscle and fat cells can be grown onto a scaffold, giving 
structure, and ultimately replicating conventional meat down to a cellular level (Post et al., 
2020). Cultured has all of the same components, taste, and nutritional value as meat from a 
slaughtered animal. While the concept of cultured meat dates back many decades, a public 
tasting of the first cultured meat hamburger in London in 2013 showed the world that a better 
way of producing meat could be within reach (Shapiro, 2018). Currently being developed in 
laboratories across Europe and America, cultured meat is forecast to be available to 
consumers by 2022 (Foote, 2020).  
  
Although early prototypes have used foetal bovine serum as a growth medium (and therefore 
still required cows to be slaughtered), research to replace this with a plant-based alternative 
has made great strides in recent years (Post et al., 2020). This, combined with work on 
ÔimmortalÕ cell lines, aims to make the process completely animal-free (Post et al., 2020). 
Cultured meat, therefore, could represent a way to provide consumers with real animal meat 
without the need for any animals to suffer. 
 
There are environmental advantages to cultured meat compared to conventional meat, also. 
There is considerable variation in the figures in published life cycle analyses of cultured 
meat (Lynch & Pierrehumbert, 2019). However, there is agreement that, compared to 
conventional beef farming, cultured meat will produce far fewer greenhouse gas emissions 
whilst requiring far less water and land - three of the major environmental problems 
associated with animal farming (Lynch & Pierrehumbert, 2019; Mattick et al., 2015; 
Tuomisto, 2019; Tuomisto & De Mattos, 2011; Sun, Yu, & Lin, 2015).  
 
Furthermore, cultured meat can offer us significant benefits in terms of public health. The 
coronavirus is the latest example of a public health crisis with its roots in our use of animals 
for food - recent years have seen headlines about bird flu, swine flu, and bovine spongiform 
encephalopathy (BSE) (Degreef & Scholliers, 2019). As well as transmitting diseases 
directly to humans, farm animals contribute to antibiotic resistance. Keeping animals in 
cramped dirty conditions is conducive to a lot of disease - 80% of antibiotics sold in the USA 
are used for livestock (Martin, Thottathil & Newman, 2015), and farmers often take 
insufficient precautions in giving them to their animals (Friedman et al, 2007; Sawant et al, 
2005). Evidence has shown that these practices increase antibiotic resistance in diseases 
which also affect humans (McEwan, 2006; Mathew et al, 2007). The World Health 
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Organisation (2018) says that antibiotic resistance is Ôone of the biggest threats to global 
health, food security, and development today.Õ 
 
In addition, cultured meat provides a level of adaptability not afforded by conventional meat. 
Products could be made healthier by modifications which would be impossible in meat from 
animals: one possibility is the substitution of saturated fat for healthy omega-3 oils in beef, 
enhancing the nutritional profile of the meat (Baumann & Bryant, 2019; Hultin, 2017; 
Zaraska, 2016). There could be benefits to those following religiously-restricted diets, too. 
Although competing interpretations are offered in different religions, writers have already 
discussed the possibility of Kosher cheeseburgers or Halal pork (Bryant, 2020, Hamdan, 
Post, Ramil & Mustafa, 2018; Kenigsberg & Zivotofsky, 2020). This ability to produce 
customised meat products which cater to specific dietary requirements is a major potential 
advantage of cultured meat technology. 
 
Finally, cultured meat may have benefits in terms of long term food security. In the long 
term, resource and labour efficiencies mean that cultured meat may be able to be produced 
more cheaply than conventional meat (Nahimas, 2018). This could increase access to protein 
energy from meat for the global poor, which Latham (1997) has claimed is the most 
important nutritional problem in many developing countries. Additionally, helping to avert 
the worst impacts of climate change could protect food systems for populations in poor parts 
of the world (Connolly-Boutin & Smit, 2016). 
 
In summary, cultured meat could help to alleviate many of the issues associated with 
conventional meat production. Modern animal agriculture imposes heavy burdens on our 
environment, public health, food security, and collective morality. Yet, animal products are 
very popular, and large parts of the population giving them up is unlikely. Producing meat 
and other animal products using cellular agriculture techniques could enable us to reconcile 
our desire for meat with our concerns about sustainability and ethics.  
 
However, given the consumer-driven backlash against genetically modified foods in Europe, 
concerns about consumer acceptance of cellular agriculture abound (Mohor"ich & Reese, 
2019). To address this, this thesis will explore consumer acceptance of cultured meat. 
 
1.4 Thesis Overview 
 
In this thesis, I will investigate cell cultured meat as a potential alternative to meat from 
animals. Although animal products are increasingly under scrutiny for their impact on the 
environment and public health, my critique of animal agriculture is a moral one. I argue that 
morality is necessarily linked to the suffering of conscious creatures, and that since farm 
animals can suffer, their treatment on farms constitutes a moral disaster. Further, I highlight 
how social and psychological biases prevent us from clear moral reasoning on this topic 
(Chapter 3). 
 
In my first empirical study, I demonstrate that the meat-eating public largely view 
vegetarianism and veganism as ethical and good for the environment (Chapter 4). However, 
practical factors including convenience, affordability, and taste pleasure meant that most 
were unwilling to give up meat. I argue that this gap between moral ideals and behavioural 
intentions demonstrates the need for practical alternatives to animal products which meet 
consumersÕ needs. 
 
Next, I introduce the concept of cultured meat - meat grown from animal cells (Post, 2012). 
I argue that cultured meat represents a potential way to satisfy consumer demand for meat 
whilst circumventing many of the ethical, environmental and public health problems 
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associated with animal farming.  Whilst this technology may be a way to Ôhave our steak and 
eat itÕ, there is some uncertainty around consumer acceptance. 
 
Therefore, we conduct a systematic review of the empirical literature on consumer 
acceptance of cultured meat (Chapter 5). We find that, while overall rates of acceptance are 
highly uncertain, demographic patterns in survey data indicate higher interest amongst some 
consumer groups. Consumers largely see the benefits of cultured meat as accruing to animals 
and the environment, whilst many are wary of the safety and/or unnaturalness of cultured 
meat. There is some evidence that perceptions of cultured meat can be influenced by the 
provision of additional information, though many questions about the optimal strategy 
remained. Furthermore, very little is known about the rates of cultured meat acceptance 
around the world. 
 
This is the impetus for my second empirical study, in which we compare acceptance of 
cultured meat and plant-based meat in the USA, India, and China (Chapter 6). As well as 
finding significantly higher acceptance of cultured meat in India and China compared to the 
USA, we find that food neophobia predicted cultured meat rejection across cultures, while 
prior familiarity predicted acceptance. This suggests that cultured meat acceptance will vary 
hugely across space (i.e. in different countries) and time (i.e. in the future). We also observe 
that disgust, a response noted frequently in the literature, only predicts cultured meat 
rejection in the USA, suggesting a need for cultural adaptation of promotional messages. 
 
I then present a series of experimental studies focused on increasing acceptance of cultured 
meat. I investigate the impact of naming, framing, and explaining cultured meat in different 
ways to maximise acceptance. 
 
In my third empirical study, we show that directly addressing the issue of naturalness with 
messages attempting to debunk the naturalistic fallacy or argue that cultured meat is, in fact, 
natural was ineffective (Chapter 7). In both cases, participantsÕ beliefs on the importance of 
naturalness/the naturalness of cultured meat were unaffected, and these messages were less 
effective than a message which did not mention naturalness, but focused on other benefits 
of cultured meat. Most effective in this study was, in fact, another fallacious (tu quoque) 
argument - that conventional animal farming is also unnatural.  
 
Having largely failed to persuade people of the naturalness of cultured meat through 
systematic argumentation (explaining), I turn instead to a more heuristic approach (framing). 
In my fourth empirical study, we demonstrate that, although media coverage of cultured 
meat has been largely positive, framing cultured meat as a highly scientific laboratory-based 
technology was conducive to less positive attitudes than focusing on other elements such as 
its similarity to conventional meat or its ethical and environmental benefits (Chapter 8). 
However, since one cannot easily affect media framings (particularly for cultured meat, 
which is arguably newsworthy because it is a scientific innovation), other methods to 
foreground its benefits in the public consciousness are required. 
 
Therefore, my fifth and final empirical study demonstrates the impact of naming (Chapter 
9). We demonstrate that names which emphasize the artificiality of cultured meat (e.g. Ôlab-
grown meatÕ) resulted in significantly more negative perceptions of cultured meat compared 
to names which emphasized its benefits (e.g. Ôclean meatÕ). Other names (Ôcultured meatÕ 
and Ôanimal-free meatÕ) were somewhere in between these. However, nomenclature has 
implications for industry stakeholders, including those with interests in animal rearing. 
Ultimately, I argue that the name Ôcultured meatÕ represents a name which is clear, fair, and 
likely to be acceptable to all stakeholders. It also remains relatively uncontaminated by 
public politicisation of the nomenclature debat, and whilst it may not perform as strongly as 
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Ôclean meatÕ on short-term measures of positive affect, the long term implications for 
industry trust if the prevailing term could be interpreted as misleading could be dire. 
 
Finally, I review the empirical literature on cultured meat acceptance two years on (Chapter 
10). We find that, since our 2018 systematic review, the number of peer-reviewed empirical 
studies on this topic has more than doubled. The newer literature largely confirms many of 
the trends and prevailing perceptions observed in our original review, though more recent 
research advances towards a clearer consensus on overall potential market size and moves 
beyond hypothetical survey questions to in-person consumer testing. As well as this, recent 
research provides further answers to questions this thesis has sought to answer about what 
acceptance of cultured meat across countries and how this can be influenced by messaging 
interventions. Further, I speculate on how this new food technology might interact with 
existing institutions including religions, the media, regulatory systems, and the broader 
economy (Chapter 11).  
 
Taken altogether, the empirical findings in this thesis provide some valuable lessons for 
cultured meat advocates (Chapter 12). First, the magnitude of effect was by far the largest in 
the cross-country study, indicating that identifying and accessing the right markets and 
identifying the right consumers could be a more important route to success than attempting 
to persuade consumers who are not convinced of cultured meat in more limited markets. 
Second, the magnitude of effect in the studies influencing the heuristic pathway (naming and 
framing) was larger than the effect in the study attempting to influence the systematic 
pathway (explaining), which indicates that optics are likely to play a more important role in 
consumer decision-making than reason. Thirdly, acceptance of cultured meat will ultimately 
depend on its treatment by institutions including the media, existing food companies, and 
regulatory bodies more than persuading consumers directly, which indicates the value of 
maintaining a rigorous systematic argument in favour of cultured meat as well as avoiding 
frames and nomenclature which are conducive to negative heuristics around the concept. 
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2. Methodology 
 
In this chapter, I will outline my methodological approach, justify this with respect to my 
ontological and epistemological views, and discuss details of methodological issues 
including the measures and participants included. Each empirical chapter contains its own 
methods sections, but this chapter will discuss more generally my methodological decisions 
and approach. 
 
2.1 Ontology & Epistemology 
 
The empirical work in this thesis is almost entirely quantitative, and much of it is 
experimental. Although the methods of the positivist are typically thought of as objective 
and uncontaminated by researchersÕ values (Bryman, 2016), I will set out to show here that 
the values derived from the moral argument I outlined in the previous chapter are, in fact, 
the basis of my decision to use a primarily quantitative approach. 
 
2.1.1 Sensual information as the basis of morality 
 
As I have discussed above (Section 1.3.1), the idea that research conducted within the 
positivist paradigm should be value-free is based on the idea that there is a distinction 
between what ÔisÕ (the business of scientists) and what ÔoughtÕ to be (not the business of 
scientists) (Bryman, 2016; Hume, 1789). However, this is a distinction which I am prone to 
reject. If morality is to have any meaningful basis, it must surely be the wellbeing of 
conscious creatures, which can only be affected by information they perceive through their 
senses. 
 
One can imagine a blind man who has never had the ability to see. This man has never seen 
colours, and never having experienced their qualia (i.e. the subjective experience of a 
phenomena by an agent), only has a descriptive understanding of the concept of colours. 
Because he cannot experience the colour of his shirt via his senses, the blind man is 
presumably indifferent to what colour his shirt is - it has no bearing on his wellbeing because 
he cannot experience it through his senses. We can imagine conditions where the colour of 
the blind manÕs shirt would become relevant to his wellbeing (if he were wearing the wrong 
teamÕs colours in a rowdy football crowd, say). However, this would only be possible if this 
information could be experienced by some other conscious creature via their senses, who 
then acts to impact on the blind manÕs wellbeing by giving him a punch on the nose. If 
everybody was blind, the colour of the manÕs shirt would be truly irrelevant - it would not 
even make sense to talk about colours. 
 
Extending this idea further, we can imagine a sense that we all lack. Just as the blind man 
lacks sight and therefore cannot understand colours, it is possible that we all lack some sixth 
sense and therefore cannot understand some other qualia. Because no human has this sense, 
it is impossible for us to observe or measure this qualia. This is not analogous to observing 
infrared light or high-pitch noises through technology which enhances our existing senses - 
rather, I am talking about a frequency which exists in the universe, but we do not have the 
apparatus to perceive at all. This would be similar to colour in a world where no human has 
sight. 
 
Would it be possible for such a frequency to impact on our wellbeing? Just as the blind man 
is indifferent to the colour of his shirt, we are surely all indifferent to frequencies which we 
cannot perceive through our senses. We are only concerned with frequencies which we have 
the ability to perceive via our senses. If I am to impact another personÕs wellbeing, I am 
limited to actions which impact what they see, hear, taste, smell, or feel. There is nothing 
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else I could do which would enter their awareness, and therefore have any impact on their 
wellbeing. 
 
I have argued here that (a) suffering and wellbeing are the basis of morality, and (b) suffering 
and wellbeing can only be affected by information perceived via the senses. If both of these 
things are true, then information which can be perceived via the senses (and therefore studied 
using the methods of the positivist) form the basis of morality. Far from BrymanÕs (2016) 
assertion that values must be removed from positivist research because they do not relate to 
information observable via the senses, this view implies that such information is the only 
sensible basis for values. 
 
2.1.2 Knowledge as instrumental to moral ends  
 
I have laid out in the first chapter my view on morality. This includes the idea that the 
physical and social world impacts the wellbeing of conscious creatures, and that states of the 
world in which aggregate wellbeing is higher are generally preferable. One can see how this 
philosophy interacts with social science, particularly in the context of a market economy. In 
this case, animal suffering is the direct result of demand for animal products. One can seek 
to understand consumer psychology, develop interventions to reduce the overall demand for 
animal products and, in turn, reduce animal suffering. Generating a detailed understanding 
of consumer perceptions of animal product alternatives, as I will argue, is one way for 
research to contribute to this goal. 
 
Indeed, there is a good deal of social science with this objective. Any research which seeks 
to understand and inform behaviour change strategies presumably values (at least implicitly) 
outcomes associated with the behaviour it is seeking to change. There is plenty of research 
focused specifically on how to reduce animal product consumption, much of it predicated 
on the objective of reducing animal suffering (Bryant, 2019a). 
 
When cellular agriculture products (including cultured meat) become available, they will 
replace some amount of the demand for conventional animal products. Surveys in the UK 
have indicated that between 16% and 19% of adults say they would eat cultured meat 
(Surveygoo, 2018; Tatum, 2017; YouGov, 2013). If we were to interpret this as replacing 
16-19% of the demand for meat from farmed animals, this could mean sparing 16-19% of 
the 1,107,726,000 land animals we kill each year (Animal Clock, 2019). That amounts to 
between 177,236,160 - 210,467,940 conscious creatures spared a life of suffering every 
single year. This is 3-4 times larger than the human population of the UK, which is just 
66,040,000 (ONS, 2019).  
 
The numbers involved make it difficult to appreciate the scale of the suffering to be 
prevented here, as I have discussed above. More interestingly, because of the numbers 
involved, moving the needle of consumer acceptance by a single percentage point, from 19% 
to 20%, would spare a further 11,077,260 lives of suffering. This is in the UK alone, a 
country responsible for less than 2% of the animals killed for food worldwide. Moving this 
needle globally would save billions of lives of suffering. 
 
Therefore, I primarily see knowledge about human behaviour as instrumental to constructing 
reliable ways of altering human behaviour to reduce suffering. For example, knowledge 
about opinions of vegetarian and vegan diets is valuable for its instrumental purpose of 
advertising and/or understanding these opinions such that we might achieve the goal of 
reducing animal suffering. As I have argued above, the real value of anything ultimately 
comes down to its impact on the wellbeing of conscious creatures. 
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2.1.3 Ontological ambiguity 
 
Although my approach has been broadly positivist, there is clear value in some 
constructionist perspectives when thinking about the issue of cultured meat. Concepts such 
as intersubjectivity (Crossley, 1996) and the social creation of shared meanings have real 
practical implications for the future of cultured meat. For example, it is debated in religious 
circles whether cultured meat will be considered Halal and Kosher (Hamdan, Post, Ramli & 
Mustafa, 2018; Kenigsberg & Zivotofsky, 2019), and in policy circles whether cultured meat 
should be able to be marketed as ÔmeatÕ (Froggart & Wellesley, 2019). Both of these 
questions depend, in part, on whether cultured meat is considered ÔmeatÕ or something other 
than meat.  
 
Some take the view that cultured meat is meat, because it is physically identical to 
conventional meat down to the cellular level. Others defend this position on the basis that 
cultured meat will have the function as conventional meat, and will be socially understood 
to be meat. However, others argue that meat is defined as muscle taken from a slaughtered 
animal, and that cultured meat is therefore not meat. In practice, most people have never 
heard of cultured meat (Bryant et al., 2019b) and this leaves plenty of space for 
interpretation. This disagreement has led Stephens and Ruivenkamp (2016) to label cultured 
meat Ôontologically ambiguousÕ. 
 
In summary, I reject the distinction between ÔisÕ and ÔoughtÕ, arguing to the contrary that 
what ought to be only makes sense in terms of our sensory interpretations of what is. I am 
primarily concerned with a moral view which prioritises the reduction of overall suffering, 
and I see knowledge about human behaviour as instrumental to creating ways of reliably 
influencing behaviour to reduce suffering via the market economy. Although I have taken a 
broadly positivist approach, I have found value in constructionist perspectives, particularly 
with respect to understanding the ontological ambiguity of cultured meat through the lens of 
intersubjectivity. As I will explain in the following section, I judged quantitative methods to 
be the best way for me to contribute to knowledge on this topic, and the consequent moral 
good.  
 
2.2 Quantitative Approach 
 
The empirical work in this thesis is almost entirely quantitative, and much of it is 
experimental. I have chosen to rely primarily on quantitative methods for several reasons, 
which I shall explain here. Quantitative research attempts to measure phenomena and 
establish relationships between them, whereas the goal of qualitative research is to explore 
phenomena in depth and rich detail (Bryman, 2016). While the quantitative researcher is 
likely concerned with generalisability and inferential statistics, the qualitative researcher is 
concerned with detail, interpretation, and reflexivity (Bryman, 2016; Punch, 2013). 
 
2.2.1 Strengths of this approach 
 
Firstly, there are already several qualitative studies on this topic, and their findings converge 
substantially on similar themes. My systematic review of the existing literature on consumer 
acceptance of cultured meat identified several papers based on focus groups and online 
comment analysis (Verbeke et al., 2015; OÕKeefe et al., 2016; Tucker, 2014; Laestadius & 
Caldwell, 2015). Whilst each of these studies emphasize different aspects of the discourse 
on cultured meat, familiar themes of unnaturalness, food safety, animal welfare, and 
environmental considerations were observed universally in studies from around the world 
(Tucker, 2014; Verbeke et al., 2015; OÕKeefe, 2016). More recent qualitative studies on the 
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topic have yielded few surprises (Circus & Robinson, 2019; Shaw & Mac Con Iomaire, 
2019). 
 
In November of 2019, I was afforded the opportunity to witness this thematic saturation first 
hand. Although I did not carry out qualitative studies as part of my PhD, I was involved in 
hosting public discourses on food technology as part of a project for the Food Standards 
Agency. This involved two day-long workshops in the UK with around 30 participants in 
total. Having spent a lot of time reading focus group reports of similar conversations, the 
familiarity of what I heard at these workshops was striking. I felt vindicated in the view that 
the existing qualitative research in the field is close to exhaustive in its typology of human 
responses to cultured meat, and there would be little value in adding to it.  
 
Secondly, quantitative studies, and in particular randomised controlled trials, are generally 
seen as more robust in terms of the hierarchy of evidence (Brighton, Bhandari, Tornetta & 
Felson, 2003). This means that their findings and recommendations may be taken more 
seriously by policymakers and other stakeholders (Boaz, Grayson, Levitt & Solesbury, 
2008). Although my primary focus is on developing messages to change consumer 
behaviour, producing evidence which has a good chance of impacting the decisions of 
policymakers and/or other institutional decision-makers may actually have the potential to 
do even more good. This is because institutional and government decisions have much 
broader consequences than the decisions of individual consumers (MacAskill, 2015). 
Therefore, an opportunity to influence policymaking via the production of evidence which 
is generally considered highly robust is an opportunity to alleviate more animal suffering. 
Despite some critiques of the quantitative experimental approach, policymakers still tend to 
find quantitative research more useful in decision making (Talbot & Talbot, 2014). 
 
Thirdly, as well as being more useful to decision-makers, I want my research to be useful to 
more decision-makers. In other words, it is important to me that the findings of my research 
be generalisable to the behaviour of as many consumers/decision-makers as possible. This 
is for the simple reason that findings which are generalisable to more people will affect more 
animals. This concern is evident in my choice of study populations - I deliberately surveyed 
consumers in China, India, and the USA because together, they are home to over one third 
of the worldÕs population (Worldometer, 2020a), and as their populationsÕ incomes rise, they 
will consume more meat (Delgado, 2003). Therefore, producing generalisable survey data 
on consumer perceptions of animal product alternatives in these markets is likely to affect 
many more animals than qualitative work, which generally entails using non-generalisable 
samples. I am sensitive to my own scale insensitivity (see 1.2.6), and find comfort in a 
planned quantitative approach which commits me in advance to working on research which 
will be most effective in terms of the raw numbers. As Snowden and Martin (2011) have 
argued, qualitative work can aim at a different kind of theoretical generalisability - indeed, 
the insights from early qualitative work on cultured meat have been extremely useful in 
developing my plans for what to study. 
 
Fourth, as Brighton et al. (2003) argue, compared to other study designs, experimental 
studies where participants are randomly allocated to different conditions have the advantage 
of controlling for known and unknown baseline differences in relevant factors. Therefore, 
studies of this kind are unique in their ability to isolate different variables and infer causality 
with respect to their effect on outcomes of interest. Beyond simply being considered more 
robust by policymakers, studies of this kind actually are more robust in certain ways, or at 
least are more robust for answering certain types of question. In this case, I am interested in 
testing the effect of specific types of message framing on consumer acceptance of cultured 
meat so that I can produce reliable ways of influencing consumer behaviour. The 
descriptions of cultured meat given to participants in focus groups and surveys undoubtedly 
have a substantial impact on their subsequent attitudes towards it, and yet these factors have 
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been rarely considered or controlled for in the existing literature (Bryant & Barnett, 2018). 
Therefore, I relied on quantitative experimental methods to isolate and evaluate the impact 
of different messages about cultured meat in order to inform producers and advocates, and 
further the moral goal of reducing animal suffering. 
 
Overall, my use of quantitative and experimental methods was motivated by my objective 
to maximise the number of animals helped through my research. I see knowledge about 
consumer acceptance of cultured meat as instrumental to increasing cultured meatÕs ability 
to displace demand for conventional meat, thereby reducing animal suffering. To this end, I 
have chosen to use quantitative methods because there is already plenty of converging 
qualitative evidence in the space, quantitative evidence may be taken more seriously by 
decision-makers, the findings are generalisable to larger populations, and experimental 
methods are unique in their ability to isolate and evaluate the impact of different messages 
in a way which can reliably impact behaviour. 
 
2.2.2 Limitations of this approach 
 
There are, of course, limitations to an almost entirely quantitative approach. In one sense, I 
am concerned with peoplesÕ subjective interpretations and the creation of shared social 
meanings around cultured meat. Because these interpretations and perceptions are likely to 
be complex, multifaceted, and socially constructed, one could argue that such concerns are 
best investigated using qualitative, deliberative methods.  
 
Firstly, collecting data, as I have done, exclusively in the form of online surveys does not 
afford the same level of data ÔrichnessÕ one would achieve from more detailed qualitative 
inquiry (Easton, McComish & Greenberg, 2000). Indeed, experimental studies are intended 
to isolate the effect of a narrow set of variables, a paradigm which risks ignoring other 
(potentially more important) factors. In this case, the impact of using different messages to 
explain cultured meat is studied precisely and in great detail. However, it is possible that this 
narrow focus has resulted in a limited understanding of the broader processes which 
contribute to public understanding of food technology more generally. 
 
Secondly, online surveys are especially likely to have poor ecological validity. All of the 
extant literature on consumer acceptance of cultured meat asks participants to project how 
they would behave with respect to some hypothetical product which does not yet exist. This 
may be even more likely than average online surveys to result in poor ecological validity. 
As I have observed, ostensibly similar surveys on this topic have yielded very different 
acceptance rates (Bryant & Barnett, 2018). This implies that asking consumers about their 
attitudes towards cultured meat is likely to result in findings which are relatively poor at 
reflecting true consumer behaviour, which will only be observable in the future when such 
products are available. 
 
Thirdly, the participants in online surveys may be non-representative in certain ways. I have 
focused on representativeness and generalisability, often using nationally representative 
samples in terms of age and gender. However, online surveys are inevitably skewed towards 
those people who take online surveys (Bethlehem, 2010). This means that certain sections 
of the population are systematically under-represented - in one study, I found that 
participants in China and India were disproportionately well-educated city-dwellers with 
relatively high incomes (Bryant et al., 2019b). Given that studies have found some of these 
characteristics could be associated with attitudes towards cultured meat, I cannot be certain 
that the findings of these studies are strictly generalisable. Indeed, the practicalities of 
recruiting research participants often mean that true probability sampling is close to 
impossible (Bryman, 2016). 
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Finally, quantitative research of the kind in this thesis only considers central tendencies, and 
therefore fails to identify which consumers are especially skeptical or enthusiastic about the 
concept. It is likely that when cultured meat first comes to market it will only be available 
in small quantities at a premium price (Askew, 2019). Therefore, the initial market strategy 
is likely to be one of identifying which small group of consumers is willing to pay a premium 
price. Developing messages which are overall more persuasive to a representative group of 
consumers may not be important until cultured meat is more widely available. 
 
Although I used quantitative methods almost exclusively, some of my studies did include a 
qualitative element in the form of word association tasks (Bryant & Barnett, 2019; Bryant & 
Dillard, 2019). The use of word association tasks allowed me to get a qualitative sense of 
respondentsÕ first impressions of cultured meat, and this is a technique which has been used 
in subsequent research on novel meat products (Szejda, Dillard & Urbanovich, 2019).  
 
In summary, I have relied primarily on a research paradigm of objectivism and positivism, 
but have found constructivist and interpretivist concepts useful, given the subject matter. 
Clearly, a detailed understanding of individualsÕ interpretations and associations around 
cultured meat is useful; I have built on the detailed understanding provided by qualitative 
researchers before me, and used these accounts to develop quantitative and generalisable 
studies which aim to inform strategy to displace as much demand for conventional meat as 
possible. I have favoured quantitative methods due to their generalisability to large 
populations, their ability to isolate and test the effect of specific variables, their potential for 
impact on policymakers, and thematic saturation in the extant qualitative literature. This 
approach, however, may have led to findings which have a narrow focus that may exclude 
some relevant concepts, have limited ecological validity, are imperfect in terms of 
representativeness, and may have limited applicability due to their focus on central 
tendencies rather than early adopters. 
 
2.3 Measures 
 
In this section, I will discuss the measures I have used to assess cultured meat acceptance, 
as well as other measures used in my different studies. 
 
2.3.1 Measures of cultured meat acceptance 
 
Previous research on consumer acceptance of cultured meat has used various measures to 
assess participantsÕ attitudes towards the concept. The most common type of measure 
employed, and the main one which I have adopted in my studies here, is Likert scales 
(Verbeke, Sans & Van Loo, 2015; Wilks & Phillips, 2017). Other studies have used a sliding 
scale to the same end (Siegrist & Hartmann, 2018; Siegrist, Sutterlin & Hartmann, 2018), 
while others still have used choice experiments where participants choose between cultured 
and conventional meat options (Slade, 2018; Good Food Institute, 2016). 
 
Although my early work called for research in the area to standardise outcome measures in 
order to make different studies more comparable (Bryant & Barnett, 2018), there was some 
variation in the measures I used subsequently (see Table 1). I consistently used five point 
Likert scales, but the specific measures reported in each study varied between single item 
outcome measures (e.g. cultured meat purchase intent) and reliable scales comprising several 
items (including willingness to try, willingness to replace conventional meat, and willingness 
to pay more). This is primarily because, in discussions with collaborators, my views on the 
most important outcome measures changed over time. In my more recent work, I have 
reported purchase intent as the key outcome variable, since this represents the outcome of 
most interest to cultured meat producers. That said, I have been consistent in collecting the 
same measures in each of my studies, only varying the key measure reported. 
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2.3.2 Attitude measures 
 
As well as behavioural measures of acceptance, I collected a range of attitudinal data in each 
study. This was also done with a range of 5- and 7-point Likert scales. As well as single-
item generic approval measures such as ÔFor me, to eat clean meat would beÉ extremely 
good - extremely badÕ, I included a range of measures related to specific perceptions of 
cultured meat noted in the qualitative literature - in particular in Verbeke et al. (2015a). Some 
scales measured specific judgements about cultured meat such as anticipated healthiness, 
safety, sensory properties, and benefits for society. Others measured emotional responses 
such as disgust, fear, and excitement.  
 
Most studies used these measures as dependent variables measured across experimental 
groups (Bryant et al., 2019b; Bryant & Dillard, 2019; Bryant & Barnett, 2019), often finding 
evidence that these attitudes and beliefs were sensitive to changes in terminology, framing, 
and explanations. However in the cross-country survey, attitudinal measures were used as 
predictors in regressions where the target variable was cultured meat purchase intent (Bryant 
et al., 2019b). These regression models were quite robust, accounting for between 49.4% - 
54.8% of the observed variation in cultured meat purchase intent. Whilst some attitudes and 
beliefs (including the generic ÔappealÕ) predicted purchase intent in all countries, there were 
interesting patterns in which predictors were significant in different countries. For example, 
disgust, which was identified as a key driver of consumer responses in much of the previous 
Western-skewed literature, was only a significant predictor in the US responses. Meanwhile, 
health and nutrition were uniquely strong drivers of purchase intent in China, whilst India 
was the only nation in which the perceived ethical benefits drove purchase intentions (see 
Bryant et al., 2019a). Using attitudinal data in this way enabled us to identify not just 
differences in attitudes between countries, but differences in which attitudes will drive 
purchase intent. 
 
2.3.3 Familiarity measures 
 
Familiarity with cultured meat was identified as an important variable to include, as 
quantitative work in the field had already shown this to be a associated with higher 
acceptance, though as I observed in my systematic review, this was yet to be tested 
statistically (Bekker et al., 2017a; Bryant & Barnett, 2018; Wilks & Phillips, 2017). Several 
subsequent analyses (including Bryant et al., 2019a) have verified the importance of 
familiarity using quantitative techniques. 
 
Indeed, in the absence of reliable longitudinal data, this data-point has been an important 
one for projecting future cultured meat acceptance. In general, people develop more positive 
attitudes towards stimuli after more exposure to them (Zajonc, 2001), and this appears to be 
the case with cultured meat. If people become more comfortable with the idea the more they 
hear about it, this bodes well for future acceptance. 
 
An alternative explanation for this relationship between familiarity and acceptance is a kind 
of selection bias whereby people who like food, technology, or animal welfare might be 
more disposed to have read about cultured meat. As has been noted, the tone of media 
coverage of cultured meat has been relatively positive (Goodwin & Shoulders, 2013). The 
Sentience Institute has recently begun collecting longitudinal survey data on acceptance of 
cultured meat and other food technologies, and in time, we will be able to parse the question 
of whether acceptance of cultured meat rises over time with familiarity, as well as identify 
the impact of any changes in media coverage. 
 



 67 

2.3.4 Other measures 
 
As well as various attitudes and behavioural intentions towards cultured meat, my studies 
contained various additional measures, and some demonstrated that these were related to 
cultured meat acceptance. Some of these, such as food neophobia and meat attachment, were 
based on validated measures from psychological literature (Pliner & Hobden, 1992; Gra•a 
et al., 2015). Others were more specific quantifiable measures for different forms of analysis, 
such as an amount of money the participant would be willing to pay for cultured meat 
products (Bryant et al., 2019a). In the cross-country survey, we asked about specific types 
of cultured meat that respondents might eat. Although we did not report on thata data in the 
published study, it is available in the Open Access dataset, and I have subsequently cross-
referenced this with the data on religion to generate insights on how cultured meat might be 
viewed in major religions (Bryant, 2020a). 
 
One measure I have adopted in several studies is word association. This had been used 
previously in qualitative research on cultured meat acceptance (Bekker et al., 2017b), and I 
have found it to be a useful way of eliciting first impressions, as well as a way to gather open 
responses which was not too demanding in terms of qualitative analysis. It also proved useful 
as a validity check in one study, where several dozen responses were removed due to 
copy/paste threads being detected in the qualitative response fields (this was indicative of an 
automated survey response rather than a human). 
 
2.3.5 Manipulation and validity checks 
 
One study in particular (Bryant et al., 2019a) contained a manipulation check to test whether 
the interventions had had the desired effect on participants. In arguing about naturalness, 
participants saw different messages - (a) cultured meat is natural, (b) conventional meat is 
unnatural, (c) naturalness should be irrelevant to food acceptance, and (d) cultured meat has 
other benefits. After reading the manipulation, they answered questions about their perceived 
naturalness of conventional meat and cultured meat, and their perceived importance of 
naturalness. As it turns out, these measures were important, because they revealed that 
interventions (a) and (c) had been unsuccessful in affecting participantsÕ views of 
naturalness, and subsequently resulted in unchanged attitudes to cultured meat. 
 
The other experimental studies (Bryant & Barnett, 2019; Bryant & Dillard, 2019) contained 
more straightforward manipulations which targeted heuristic perceptions rather than 
arguments per se. Therefore, although participants in these studies varied in what they saw, 
there was no specific belief targeted which would be appropriate to measure with a 
manipulation check.  
 
2.4 Ethics 
 
All of the empirical research in this thesis received ethical approval from the University of 
Bath Department of PsychologyÕs research ethics committees, with the exception of one 
study (Bryant & Dillard, 2019), which was conducted with an external collaborator and 
instead was approved by Portland State UniversityÕs Research Integrity Office. 
 
Diener and Crandall (1978) have categorised ethical considerations into four components: 
harm to participants, lack of informed consent, invasion of privacy, and deception. Since my 
empirical research consisted entirely of online surveys in which participants were mainly 
asked about their opinions of cultured meat, there was little scope for causing participants 
harm. In one study conducted as part of my placement at the vegan charity Viva!, survey 
participants were shown an image of confined and mutilated pigs. This was judged by the 
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Psychology Research Ethics Committee to have potential to cause psychological distress to 
participants, and therefore a warning about this image was included in the information and 
consent page.  
 
All studies asked for participantsÕ consent to take part and provided debriefings. ParticipantsÕ 
data privacy was maintained in accordance with my Data Management Plan (see Appendix 
A). For some studies, participants gave consent for the anonymised data to be made Open 
Access, though for some of the earlier studies I conducted, I did not include this. I have 
subsequently been advised by the University of BathÕs Library Research Data Service that, 
although publishing anonymised data does not break any laws around data protection, it 
could nonetheless be considered unethical to make this data available without participantsÕ 
consent (see Appendix A). 
 
Another ethical concern of this research has to do with deception. Most of my studies were 
experimental, and participants did not know that the information they were given was 
experimentally manipulated until after the fact. I highlighted this in some ethics applications, 
and was subsequently advised that this need not be considered deception if participants are 
debriefed at the end of the study (see Appendix A).  
 

***  
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One of the difficulties one encounters when writing about issues of farm animal suffering is 
a straightforward unwillingness to acknowledge or engage with the issue. If one takes the 
view that farm animal suffering is worth considering, the extent to which others appear to 
disagree with this view is remarkable. Presently, research which aims to reduce meat 
consumption for the purpose of reducing farm animal suffering is considered a niche interest; 
often such work must purport to be primarily about environmental or health outcomes.  
 
Why is it controversial to claim that buying animal products causes animal suffering, and 
that this is bad? Why do so many intelligent people reliably fail to think clearly about this 
issue? The answers to these questions implicate a range of social and psychological factors 
which serve to reassure individuals and society that rearing and killing animals for food is 
morally permissible. I explore these factors in my first study. 
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3. Going veggie: social and psychological barriers 
to vegetarianism in an AIDA model 
 
Abstract 
 
We conceptualise the journey to vegetarianism in an AIDA model where individuals move 
from ignorance to (A)wareness, (I)nterest, (D)esire, and (A)ction. At each stage, we explore 
the psychological barriers to progressing towards vegetarianism, discuss how they manifest, 
and explore ways to overcome them. Additionally, we consider sociocultural factors which 
consititute an ambient bias towards meat consumption at each stage of the process. We argue 
that, while many people are ignorant of the cruel practices entailed in animal farming, many 
deliberately avoid thinking about the issue, are unable to appreciate the scale of the issue, 
and simply tend to favour the status quo. When engaging with the issue of farm animal 
suffering, meat-eaters are largely driven by cognitive dissonance, which manifests as 
motivated reasoning aimed at protecting oneÕs image of oneself and oneÕs society. This is 
facilitated by confirmation bias and complicit media which cater to the preferred views of 
their meat-eating audience. Even once convinced of vegetarianism, habit and willpower 
present further barriers to acting on those beliefs. This is all in the context of a speciesist and 
carnistic culture where meat consumption is normal, farming is noble, and vegetarians are 
ÔothersÕ. We locate and elucidate each of these biases within and alongside an AIDA model 
and e discuss the implications of this model for animal advocates and for further research. 
 
3.1 Introduction  
 
3.1.1 Eating animals 
 
If we are to make moral progress, we must be critical of realities we take for granted and 
question our Ômoral blind spotsÕ (Austin, 2012) asking which of our practices future 
generations will consider reprehensible. Throughout history, many practices which are 
considered immoral today were practised and condoned widely. This might be viewed 
optimistically as an indicator of how much moral progress we have made in a relatively short 
space of time (Hermann, 2019). On the other hand, the fact that some atrocities were so 
recently widely accepted might serve as a stark warning that society likely has egregious 
moral blind spots today (Austin, 2012). 
 
When asked about possible moral blind spots of today, many prominent thinkers point to 
industrial animal agriculture (Jones, 2018). Aside from the devastating effects of animal 
agriculture on public health and the environment (IPCC, 2018; Martin, Thottathil & 
Newman, 2015;  Poore & Nemecek, 2018; Willett et al., 2019), the moral case against the 
animal suffering it entails is straightforward.  
 
First, it is extremely likely that farmed animals are conscious and can suffer. Griffin and 
Speck (2004) found that the evidence strongly supports this view: (a) there are no known 
neural correlates of consciousness which are unique to humans, (b) animal responses to 
novel challenges suggest a versatility which implies conscious thinking, and (c) reports on 
animal communication show evidence for animals having subjective experiences. Indeed, 
there is virtual scientific consensus on animal consciousness, as laid out in the Cambridge 
Declaration on Consciousness (Low et al., 2012). 
 
Second, buying animal products directly funds the imprisonment, mutilation, and slaughter 
of animals - all of these things are entailed in the industrial production of milk and eggs, as 
well as meat (Joy, 2011). Third, it is perfectly possible for the vast majority of Western 
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consumers to live healthily without consuming animal products - in fact, reducing animal 
product consumption would benefit most such peoplesÕ health (Melina, Craig & Levin, 
2016; Willett et al., 2019). Therefore, industrial animal agriculture inflicts extreme suffering 
on conscious animals with little benefit to humans. Indeed, when we consider the catalytic 
effect of animal farming on climate change, antibiotic resistance, and pandemics, we might 
reasonably conclude that it represents a net negative for humans as well as for animals. 
Industrial animal agriculture causes unnecessary suffering, and can reasonably be called 
immoral. 
 
Indeed, this is a practice that most people, including those who purchase the products of 
animal agriculture, view as morally dubious: 70% of Americans have some level of 
discomfort when thinking about what happens to animals in the food system (Reese, 2017). 
Despite this, the vast majority of people also financially support factory farming every day 
(Ipsos, 2016). Researchers have dubbed this the Ômeat paradoxÕ - people both love animals, 
and pay for their slaughter (Loughnan, Bastian & Haslan, 2010). While some people choose 
not to support industrial animal agriculture, the vast majority of people still consume animal 
products (Ipsos, 2016). 
 
While animals continue to suffer on factory farms, the environmental and public health cases 
against animal farming have become more pressing than ever. However, it is clear that 
individuals differ in their propensity to reduce their meat consumption - whilst some are 
simply ignorant of the case for meat reduction, others resist the arguments, and others still 
acknowledge the case without taking significant action. Therefore, a framework to 
conceptualise individualsÕ journeys towards vegetarianism is necessary. For models 
intended to move people from ignorance to decisive action, advocates can look to marketing 
literature. 
 
3.1.2 The AIDA Model 
 
The AIDA model in marketing describes the process a person goes through when they 
develop the conviction to take action, usually buying a product or service (Hassan, Nadzim, 
Zaleha & Shiratuddin, 2015; Sinh, 2013). First, a subject develops an awareness of a product 
(A), then an interest in how it could benefit them (I), cultivates a desire to buy it (D), and 
finally takes action (A) (Sinh, 2013). Although the model has traditionally been applied to 
the advertising of products (e.g. Hadiyati, 2016), it also describes the chronological process 
a person would go through in being persuaded to make other kinds of consumption decisions, 
such as becoming vegetarian (see Figure 3.1). 
 
Figure 3.1: AIDA model. 

 
 
While it is the job of the advertiser to persuade people to buy their product, it is the job of 
the animal advocate to persuade people not to buy theirs. This may seem disanalogous in 
some ways, but if one views forgoing meat as an ongoing cost, vegetarianism essentially has 
a similar dynamic to a subscription service. In both cases, their advocates need to make their 
audiences aware of the concept and the issues which necessitate it, get them interested in the 
idea, make them want to take action, and finally follow through and maintain this on an 
ongoing basis. Table 3.1 shows how these processes are somewhat parallel.  
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Table 3.1: The AIDA stages applied to a product purchase and a vegetarian commitment. 
 

 Deciding to buy a product Deciding to become vegetarian 

Awareness Knowledge that the product exists Knowledge that farm animals are 
abused for animal products 

Interest Learning about the benefits of the 
product and its value to them 

Engaging with farm animal suffering 
as a relevant issue 

Desire Developing a favourable view of the 
product 

Appreciating animal suffering, being 
persuaded of veganism 

Action Buying the product Stopping buying animal products 

 
Of course, moving an individual through this process to the decision to forgo animal products 
is not necessarily straightforward. In this paper, we aim to explore the social and 
psychological barriers to individuals moving through the AIDA process towards 
vegetarianism. It is hoped that conceptualising vegetarianism in this way will help animal 
advocates to locate different individuals at different stages of the process, understand the 
psychological biases those individuals are likely to be prone to, and deploy ways to 
overcome those biases. 
 
3.1.3 From ignorance to action: A model of change 
 
There are an array of psychological biases which push against the efforts of animal advocates 
at each stage of moving an individual through the AIDA process towards vegetarianism. As 
well as these individual biases, the sociocultural context for consumers in the West is one 
where animal consumption is the norm, and those who refrain from it are ÔotheredÕ. Our 
model seeks to clarify the psychological biases acting on individuals at each stage of the 
AIDA process, as well as the sociocultural factors which provide an ambient bias in favour 
of eating meat. 
 
A deeper understanding of the social, cultural, and individual psychological factors which 
support the meat paradox, and the relationships between them, may help animal advocates 
to more effectively cultivate awareness of farm animal suffering, raise public interest in 
addressing the issue, increasing desire for change, and the conviction to take action. The 
model is shown in Figure 3.2. 
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Figure 3.2: The individual and sociocultural factors to overcome in becoming vegetarian. 

 
As shown in Figure 3.2, we have categorised the biases discussed herein as individual factors 
and sociocultural factors. Within the individual factors, there are different biases and 
limitations to consider at different stages: somebody who has never thought about the ethics 
of animal farming will find different communications compelling compared to somebody 
who already has the desire to go vegetarian, but has not yet done it (Cooney, 2014a). The 
sociocultural factors, meanwhile, represent the social context and culture of meat 
consumption which affect all of our thinking on the issue of animal ethics throughout the 
AIDA model. As shown, individuals may move through the AIDA process, or they may 
leave the process and stop engaging with the issue, represented by the arrows leaving the 
process. 
 
In this paper, we discuss each of the psychological factors which represent barriers 
chronologically at each specific stage of the AIDA process towards vegetarianism. We then 
discuss the sociocultural factors which represent ambient barriers to vegetarianism and 
appreciating animal suffering throughout and beyond the process. We argue that animal 
advocates should conceive of each individual as being at a different stage of this process, 
and therefore requiring different communications to move them to the next stage and, 
importantly, having different psychological obstacles to overcome. We additionally consider 
the social context in which this process occurs. 
 
3.2 Barriers to awareness 
 
The first stage of the AIDA model is awareness. Prior to this, individuals are simply not 
aware of the issue - it may be something that has never occurred to them to think about. In 
the case of animal farming, many individuals are unaware of the scale and welfare conditions 
of animal farming. Achieving awareness in this case simply means learning and 
understanding that most animals are raised in factory farming conditions. 
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3.2.1 Ignorance 
 
Several survey findings suggest that the public are mostly ignorant about the issue of animal 
farming (Cornish, Raubenheimer & McGreevy, 2016). In one report of UK workshops on 
animal welfare, most participants admitted to knowing very little about how chickens were 
farmed for meat (Hall & Sandilands, 2007). Similarly, the majority of respondents to a US 
survey could not name a single source to obtain information about animal welfare 
(McKendree, Croney & Widmar, 2014). Recent research has found that the public are largely 
uninformed and often inconsistent with respect to their views on this topic (Alonso, 
Gonz‡lez-Monta–a & Lomillos, 2020).  
 
Not only are people unaware of facts around animal farming, but their assumptions tend to 
be incorrect. Reese (2017) found that 58% of U.S. consumers think Ômost farm animals are 
treated wellÕ. In reality, over 99% of US farm animals live on factory farms (Reese, 2017). 
Evidently, most consumers hold objectively incorrect beliefs about the welfare of farmed 
animals. This may be due to sincere ignorance, or willful ignorance - the latter is discussed 
further in the avoidance section below. 
 
Knowledge about animal welfare has been linked with concern for animal welfare. 
Interestingly, this link appears to be bidirectional (Cornish, Raubenheimer & McGreevy, 
2016; Eurobarometer, 2006; Heleski & Zanella, 2006). In other words, concern about animal 
welfare causes people to seek information about animal welfare, and exposure to information 
about animal welfare increases concern about animal welfare. In fact, knowledge about 
animal welfare is a stronger predictor of concern for animal welfare than demographic 
factors (Eurobarometer, 2006). 
 
For some portion of the population, simple ignorance of common farming practices truly is 
the only barrier to veganism. This is evident from the numerous people who go Ôvegan 
overnightÕ after learning about farm animal suffering (Lindstorm, 2017). As well as those 
who are literally ignorant of the facts, it is likely that many more are willfully ignorant or 
feigning ignorance to avoid taking responsibility (Harper & Henson, 2001). These people 
may engage in avoidance. 
 
3.3 Barriers to interest 
 
Once one becomes aware of the issue, they may move to the second stage of the AIDA 
model: interest. In the case of vegetarianism, this represents taking the issue of animal 
suffering seriously, thinking that there is a problem to be addressed, and engaging with the 
arguments. However, in the case of vegetarianism, there are several barriers to individuals 
developing an interest in the issue. 
 
3.3.1 Avoidance 
 
Avoidance is the attempt to disengage with a stressor in order to mitigate the negative 
emotional consequences of dealing with it directly (Gautam & Passi, 2014; Roth and Cohen, 
1986). Evidence suggests that meat-eaters tend to avoid thinking about farm animal 
suffering, and some have argued that society is partly structured to make such avoidance 
easier (Loughnan & Bastian, 2017).  
 
Evidence suggests that meat-eaters tend to actively avoid thinking about the animal origins 
of meat. One survey found that 67% of consumers said they did not think about farm animal 
suffering when purchasing meat (Signicom, 1997). Moreover, Kunst and Hole (2016) found 
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that meat which resembles an animal evokes more empathy in meat-eaters than processed 
and packaged meat. Many meat-eaters might love sausages, but find seeing a whole 
skewered pig upsetting. The study also demonstrated that replacing Ôbeef/porkÕ with 
Ôcow/pigÕ on menus lead to increased willingness to order a vegetarian option instead. Just 
the name of the animal was enough to put people off eating it. 
 
Joy (2011) makes the case that society facilitates the avoidance of thinking about farm 
animal suffering in a number of ways. Certainly, serious discussions of farm animal suffering 
are generally absent from mainstream media (see Section 4.5). As Rothgerber (2014a) has 
argued, the physical isolation of factory farms and slaughterhouses means that such places 
are out of sight and out of mind. Similarly, packaged meat usually does not resemble an 
animal, and we use euphemisms like ÔbeefÕ and ÔporkÕ to refer to the body parts of some 
animals (Kunst & Hole, 2016). Notably, the species for which we use such euphemisms in 
English are mammals, considered closest to humans in terms of their cognitive and 
emotional capacities (Caldwell, 2017). This may reflect our increased discomfort with the 
idea of eating these animals. 
 
Many studies examining the effectiveness of different pro-vegetarian materials have found 
evidence of avoidance amongst meat-eaters (Bryant, 2019a). Cooney (2014b) looked at the 
impact of using different photos on the effectiveness of vegetarian literature. They compared 
photos of animal suffering, happy animals, people, and food. The study found that images 
of animal suffering were the most effective in encouraging people to want to eat less meat. 
However, they also attracted the least attention. People tended to avoid images which 
showed the animal suffering in meat production. 
 
Similarly, Faunalytics (2012) studied the effectiveness of different pro-vegetarian videos. 
They tested four videos focused on either animal cruelty, animal individualisation, 
envrionmental arguments, or health arguments. Again, they found evidence that a focus on 
animal cruelty was the most effective in terms of reducing intended animal product 
consumption, but they also observed that viewers of this video compared to the others more 
frequently stopped watching before the end of the video. 
 
3.3.2 Status quo bias 
 
For anyone who is not born a vegetarian, eating meat represents the status quo from which 
vegetarianism is a departure. In general, people have a preference for the status quo, even 
when alternative choices could be superior (Kahneman, Knetsch, & Thaler, 1991; 
Samuelson & Zeckhauser, 1988). The effect of this bias is pleasingly illustrated by Thaler 
(2009), who observes the difference in post-mortem organ donation rates between two 
neighbouring countries. In Germany, just 12% of people donate their organs after they die. 
In her neighbouring Austria, a country uncannily similar in culture, the figure is 99%. The 
difference is what happens as the default. Germans must opt in to donate their organs after 
death, whereas Austrians must opt out if they do not want to donate. Even with an issue 
which may be hugely consequential (such transplants are often a matter of life or death), and 
which one might think is particularly emotive, most people just stick with the default choice 
either way. 
 
There is further satisfying naturalistic evidence of the status quo bias in the car insurance 
market in the US (Johnson, Hershey, Meszaros & Kunreuther, 1993). In neighbouring 
Pennsylvania and New Jersey, two types of policy were offered. Pennsylvanians were 
offered as a default a more expensive policy with fewer restrictions on their rights to sue, 
whilst New Jersey residents were offered by default a cheaper policy with more restrictions 
on their rights to sue. In both states, the majority opted for the default choice. 
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Just as most Pennsylvanians have not necessarily decided to choose a more expensive car 
insurance policy and most Germans have not developed a strongly held opposition to organ 
donation, most meat-eaters have not performed a careful moral analysis before deciding to 
eat meat - it is just how things are (see Section 6). As we have demonstrated above, most 
meat-eaters prefer to avoid thinking about farm animal suffering, and the result is that many 
stick with the status quo of consuming meat. 
 
A thought experiment illustrates how inertia maintains meat consumption for many people. 
One can imagine having been raised vegetarian in a predominantly vegetarian society (for 
example, some parts of India (Buncombe, 2019)). Having only ever eaten plants and lived 
in a culture where this is normal, it seems unlikely that one would be inclined to kill an 
animal for food. The fact that one might imagine a reluctance to start eating meat when one 
has not previously done so might indicate that oneÕs current preference for meat consumption 
is due in some part to simply the way things have always been. In fact the argument that 
humans have always eaten meat is often explicitly deployed in defence of meat consumption 
(Piazza et al., 2015; Lowe 2016) - of course, always having done something in the past is no 
indication of its morality. 
 
3.3.3 Scale insensitivity 
 
It is bound to be difficult, in psychological terms, to properly appreciate the scale of the 
suffering caused by industrial animal agriculture. This is due to an interesting misalignment 
in the way we tend to think about morality and scale. Hsee and Rottensteich (2004) 
demonstrated that, when people rely on feelings, rather than calculation, they are largely 
insensitive to the scale of the stimulus, apart from reacting to its mere presence or absence. 
One implication of this is that particularly emotive stimuli are likely to elicit a response that 
fails to adequately account for the scale of the pain or pleasure demonstrated. We fail to 
appreciate the difference in scale when we react emotionally. 
 
In an experimental study Boyle, Desvousges, Johnson, Dunford and Hudson (1994) asked 
three groups of participants how much they would pay to prevent the deaths of 2,000, 20,000, 
or 200,000 birds affected by an oil spill. Although the difference between the outcomes was 
an order of magnitude in each case, participants in each of the three conditions showed no 
significant differences in the amount they were willing to donate. Similarly, Kogut and Ritov 
(2005) have demonstrated that a single identifiable victim elicits more distress than a group 
of victims, and the presence of additional victims makes people no more likely to contribute 
to alleviating suffering. It seems that we are largely insensitive to the scale of emotional 
stimuli.  
 
It is difficult to appropriately scale our emotional responses to very large-scale suffering. 
This renders most of us unable to truly appreciate the scale of suffering involved in animal 
agriculture. If one learns that we slaughtered one million pigs last year in the UK, one is 
likely to experience this as a remote statistic rather than imagining the fear the animals 
experience in the moments before they have a knife pushed into their throats. Moreover, if 
one learns that the real figure is not one million, but ten million (Animal Clock, 2020), oneÕs 
emotional reaction is unlikely to be any different.  
 
3.4 Barriers to desire 
 
If somebody overcomes these barriers, they move to the interest stage of the AIDA model. 
From here, the person engages with vegetarianism as a relevant issue, but they do not 
necessarily agree with its arguments (i.e. they do not yet desire to be vegetarian). The animal 
advocate tries to move their audience from interest to desire by convincing them of 
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vegetarianism. However, this is the stage at which people generally have the fiercest 
resistance to vegetarianism, seemingly driven by cognitive dissonance. 
 
3.4.1 Cognitive dissonance 
 
Despite all of these psychological mechanisms working against us as we think about farm 
animal suffering, most people, when pressed, will concede that the way we treat animals in 
the food system is regrettable. For example, Reese (2017) found that 70% of US consumers 
had Ôsome discomfort with the way animals are used in the food industryÕ. This survey also 
found paradoxically high support for animal rights policies. Notably, 49% of U.S. consumers 
support a ban on factory farming. Incredibly, 47% support a ban on slaughterhouses, whilst 
fully one third support a complete ban on animal farming. This is in a population where the 
vegetarian population is under 10% (Gallup, 2018). 
 
Research on the attitudes of meat-eaters in the UK towards vegetarianism and veganism has 
demonstrated a similar phenomenon: 73% of respondents rated veganism as being on the 
ÔethicalÕ side of a 1-7 scale, with around one third selecting the highest ÔethicalÕ rating 
possible (Bryant, 2019b). Ratings for vegetarianism (generally considered more positively, 
and less differentfrom respondentsÕ own diets) were even higher. 
 
While this research has focused on the West, Anderson and Tyler (2018) found that Brazil, 
Russia, India, and China (the ÔBRICÕ countries) had comparable levels of concern for animal 
welfare to the US, and in some cases higher concern. Therefore it seems that similar 
proportions of the population around the world think there are harmful and morally relevant 
consequences of eating meat. However, with the exception of India, vegetarianism in these 
countries is extremely low (Anderson & Tyler, 2018).  
 
Therefore, billions around the world are actively taking part in a system of needless 
imprisonment, maiming and slaughter, which, by their own standards, is unethical (see 
Reese, 2018). It is likely no exaggeration to say that this is one of the deepest and most 
widespread moral dissonances of our time. 
 
3.4.2 Motivated reasoning 
 
According to Kunda (1990, p. 480), ÔThere is considerable evidence that people are... likely 
to arrive at conclusions that they want to arrive at, but their ability to do so is constrained by 
their ability to construct seemingly reasonable justifications for these conclusions.Õ 
Somebody who eats meat, and who does not want to stop eating meat, has a lot to lose when 
it comes to thinking about the ethics of animal farming. Eating meat is cheap and convenient, 
and it would be difficult to avoid (Bryant, 2019b). Eating meat is also just nice; there is 
considerable evidence that our evolutionary history more or less renders this inevitable 
(Zaraska, 2016). For most people, stopping eating meat would be a major personal sacrifice 
in terms of enjoyment and convenience (Piazza et al., 2015). 
 
This leads to extremely motivated reasoning on the topic of farm animal suffering. The result 
is that many omnivores, most of whom scarcely think about animal ethics (Signicom, 1997), 
often appear confident in dismissing clear evidence of animal abuse as purely agenda-driven 
(Buddle, Bray & Ankeny, 2018). The literature on this topic has tended to focus on 
individualsÕ motivations to see themselves as good people, and view their own behaviour as 
ethical. Indeed, there is considerable evidence to support the view that self-serving biases 
play a central role in thinking on this topic. However, we argue here that reasoning around 
meat consumption is also motivated by a desire to see society as ethical and just. In both 
cases, motivated reasoning is supported by confirmation bias, with a general preference for 
media coverage which affirms one's existing views (Puglisi & Snyder, 2015). 
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3.4.3 Self serving bias 
 
People are generally motivated to see themselves in positive ways, and to present themselves 
positively to others (Shepperd, Malone & Sweeny, 2008). This results in a number of self-
serving biases, which distort oneÕs thinking to increase self-esteem (Myers, 2015). Seeing 
oneself as a good person is a major motivation which affects reasoning on moral topics in 
which oneÕs behaviour is implicated. As Campbell and Sedikides (1999) have shown, threats 
to an individualÕs self image increase self-serving biases. The literature indicates that this 
desire for a positive self-image consonant with oneÕs behaviour is a major source of 
motivated reasoning on the topic of farm animal suffering (Bastian & Loughnan, 2017). 
 
It is difficult to overstate what is at stake in the omnivoreÕs dilemma. When thinking about 
this topic, the omnivore can (a) attempt to justify the suffering inflicted on farm animals, (b) 
give up animal products, or (c) simply live with the dissonance of knowing that one is 
supporting needless animal cruelty. It seems that, for most people, (b) and (c) are 
unacceptable. Accordingly, Loughnan, Bastian and Haslam (2014, p. 104) argue that 
omnivores experiencing Ôthe meat paradoxÕ alter their beliefs about themselves (Ôthe eaterÕ), 
about animals (Ôthe eatenÕ), and about meat consumption (Ôthe eatingÕ).  
 
First, with respect to beliefs about themselves, omnivores tend to underestimate the 
frequency with which they consume meat, particularly when they are in dissonance-inducing 
situations (Rothgerber, 2014a). This is an issue for research on animal product consumption, 
because the moralised nature of the issue likely increases social desirability bias in self-
reported behaviour and attitudes (Peacock, 2018). The tendency to hold unlikely beliefs 
about oneself with respect to meat consumption is demonstrated neatly by Reese (2017). His 
survey found that while 58% of U.S. consumers think that Ômost farm animals are treated 
wellÕ, 75% think that the animal products they personally usually buy are Ôfrom animals that 
are treated humanelyÕ. This difference represents a self-serving bias, since people assume 
their own behaviour is more moral than that of others. (As discussed, the majority of people 
are wrong on both counts, since it is estimated that fewer than 1% of the animals killed for 
foods are produced outside factory farms in the USA (Reese, 2017)). 
 
Second, with respect to beliefs about animals, Loughnan, Bastian and Haslam (2010) 
demonstrate how eating meat can change these. In an experimental study, people answered 
questions about cowsÕ ability to feel pain and the morality of killing them. Before answering, 
participants were given a snack of either nuts or beef jerky. Those given beef jerky assigned 
significantly less moral status to cows, and showed significantly lower concern for animals 
in general. Lower regard for animals appears to have been exacerbated, in this case, by recent 
meat consumption. It is reasonable to extrapolate, therefore, that more frequent meat-eaters 
are likely to be subject to this bias more often and to a larger extent. 
 
Third, with respect to beliefs about meat consumption, Rothgerber (2014a) shows that meat-
eaters experiencing dissonance reduce their perceived choice in the matter. The author 
demonstrated that many omnivores who confronted this dilemma claimed that they had little 
choice in whether to eat meat. Similarly, Piazza et al. (2015) identify necessity as one of Ôthe 
four NsÕ which are frequently used to justify meat consumption. Attributing oneÕs 
shortcomings to circumstances beyond oneÕs own control is a common self-serving bias - 
this is referred to in the literature as establishing an external locus of control (Twenge, Zhang 
& Im, 2004).  
 
There is evidence, therefore, of omnivores exhibiting self-serving biases when reasoning 
about animal product consumption. One might argue that vegans are just as likely to have 
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such a bias in the opposite direction: surely they are motivated to believe that their choices 
are more ethical than those of the omnivore. However, those who deploy this argument put 
the cart before the horse: typically, vegans have changed their diets because of their beliefs 
rather than changing their beliefs because of their diets (Radnitz, Beezhold & DiMatteo, 
2015). Therefore, vegans are less likely to be engaging in self-serving biases when reasoning 
about animal product consumption, principally because their conclusions entail an ongoing 
sacrifice and often ongoing reflection. 
 
3.4.4 System justification bias 
 
System justification theory posits that people are motivated to justify the existing social order 
(Jost, Banaji & Nosek, 2004). In contrast to self-serving biases in which individuals are seen 
as motivated to believe positive things about themselves, system justification theory sees 
individuals as motivated to believe positive things about their society, principally that the 
society is just. This is similar to FurnhamÕs (1993) concept of Ôjust world beliefsÕ - a bias in 
which people assume justice will be done, sometimes by mysterious or spiritual means. 
Some psychological literature talks about Ôexistence biasÕ - Eidelman and Crandall (2012, 
p.270) state that Ôpeople treat existence as a prima facie for goodnessÕ. In other words, we 
assume that there must be a good reason for things to be the way they are. Of course, unless 
we resist this heuristic, we will conclude that we ought to oppose change of any sort, and we 
will be incapable of detecting moral blind spots of any kind. 
 
In this case, reading about the suffering of farm animals, and considering that this is 
happening to millions of animals right now can be overwhelming. If one properly feels the 
weight of this, it quickly becomes galling that society is complicit in this. We want to believe 
that there is order and justice to the world, and that such outcomes, if they truly were so 
terrible, would simply not be allowed to happen. Most people want to believe that there must 
be a good justification for us doing this, even if we do not have it immediately to hand. 
 
For many people, the very fact that meat-eating is so widespread serves as evidence that it 
is morally acceptable. As Leenaert (2017) puts it, ÔMost people eat meat because most people 
eat meat.Õ Normality is another of Piazza et al.Õs (2015) four Ns which represent common 
justifications given for meat-eating. However, the fact that most people eat meat is, of course, 
not evidence that it is morally justifiable.  
 
With respect to our beliefs about our society, it is comforting to believe that we must have a 
real justification for condoning the imprisonment and slaughter of billions of animals. The 
alternative - the idea that there really is no good justification, and that we are causing intense 
suffering on an industrial scale for no good reason - is simply too dire for most to consider. 
How could one feel comfortable in a society which allows such needless suffering? 
 
Indeed, those who recognise this suffering often are not comfortable. In HerzogÕs (1993, 
p.115) interviews with animal rights activists, he writes that the activists Ô...talked about their 
frustration that public attitudes about the treatment of animals were not changing rapidly 
enough. They spoke of their sense of guilt when their behaviour did not match their ideals. 
Many were laboring under a heavy moral burden that other people do not bear.Õ This 
unpleasant sense of weltschmerz is one proposed mechanism for the link between 
vegetarianism and depression (Herzog, 2018). It is far more comfortable for an individual to 
believe that this suffering is not a problem, and that society and the world is just. 
 
3.4.5 Confirmation bias 
 
We have shown here that individuals are motivated to believe positive things about 
themselves and the societies to which they belong. We have also shown that individuals 
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demonstrate biases in service of these beliefs. Another way this is done is through selectively 
paying attention to information which affirms, rather than refutes, oneÕs existing worldview. 
This is known as confirmation bias (Klayman, 1995; Nickerson, 1998).  
 
There exists plenty of evidence of confirmation bias with respect to information about farm 
animal welfare. Meat-eaters tend to avoid images of animal cruelty (Cooney, 2014b), and 
often assume that evidence of animal abuse is agenda-driven and not trustworthy (Lentz et 
al., 2018). Meanwhile, the information consumers pay most attention to on labels of animal 
products are expiry date, species name, weight, and price - information about the production 
method (e.g. free-range) receives far less attention (Verbeke & Ward, 2006; Verbeke et al., 
2008; Verbeke, 2009). 
 
Given that the vast majority of the population eat animals, it is unsurprising that media 
coverage of veganism and related issues has tended to have a negative tone. Cole and Morgan 
(2011) found that UK newspapers tended to frame veganism as defying commonsense, 
discredit veganism as difficult or impossible in practice, and portray vegans as capricious 
extremists. One can see how all of these messages are appealing to a meat-eater who is 
seeking justification for their behaviour. However, one can also see how none of them 
actually represent an argument against veganism. Rather, the media rely on readers accepting 
these ideas uncritically, and it seems that most meat-eaters are happy to do this because it 
serves their interests (Buddle, Bray & Ankeny, 2018). 
 
Cole and Morgan (2011) show how the media covers veganism in a way which caters to 
audiencesÕ confirmation bias. However, perhaps more important than what the media says 
about veganism is what it does not say. According to agenda-setting theory (McCombs & 
Shaw, 1972), the media does not tell the public what to think per se, but rather what to think 
about. Topics which receive more prominent media coverage are generally considered more 
important by the public (Dearing & Rogers, 1988). The lack of media coverage of veganism 
and animal rights therefore enables most people to continue ignoring these topics. Since 
media coverage of an issue is typically prompted by specific events related to the issue 
(Botelho & Kurz, 2008; Marks, Kalaitzandonakes, Allison & Zakharova, 2003), one can 
expect that more coverage could result from new research publications, undercover 
investigations of farms, and co-ordinated commercial events such as Veganuary. 
 
3.5 Barriers to action 
 
If somebody is able to overcome these biases and they are convinced of the moral argument 
for vegetarianism, they are at the third stage of the AIDA model: desire. This means that 
they want to go vegetarian, though they may not yet have taken any action. For most people, 
the biases discussed thus far are sufficient to prevent them from ever reaching this stage 
(Reese, 2017). However, moving from the desire to be vegetarian to action (i.e. actually 
becoming vegetarian) is, unfortunately, also not straightforward. 
 
3.5.1 Habit 
 
With the best of intentions, it is trivially easy to act otherwise out of habit, particularly with 
respect to a behaviour so long ingrained and so frequently performed as choosing food. Even 
someone who is utterly convinced of the arguments for veganism may not change their 
behaviour out of habit. As Wood and RŸnger (2016) argue, habits represent the default 
responses in choice scenarios, and drive choices more frequently than deliberate goal pursuit. 
The authors elaborate that habitual behaviours often entail a short-term change in goal 
priorities - this is reflected in food choice data consistently showing taste and convenience 
to be stronger drivers of food choice than factors such as ethical concerns or health 
(Fotopoulos, Krystallis, Vassallo & Pagiaslis, 2009; Januszewska, Pieniak & Verbeke, 
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2011). Loughnan and Bastian (2017) have argued that meat consumption, like other morally 
dubious behaviours,  becomes habitual, and we tend to engage in such behaviours with Ôlittle 
reflection and relatively high frequencyÕ (p. 284).  
 
Food choices are likely to be affected by habit, because they are often made in the same 
context, and are therefore subject to the same environmental cues (Wood, Labrecque, Lin & 
RŸnger, 2014). For example, choosing oneÕs lunch might occur in the same cafeteria or shop 
display which prompts default selection of oneÕs usual choice. Further features of habitual 
behaviours include choices made with limited thought and rigidity (Sefer & Spiering, 2011, 
Smith & Graybiel, 2013), features which again are likely to apply to food choice. 
 
Eating meat seems to qualify as a habitual behaviour in many respects: it is carried out 
repeatedly in the same environment, often with limited rigid thought, and usually under the 
sway of short term goals rather than long term ones. Therefore, when one already desires to 
become a vegetarian, tools to overcome habitual food choices are necessary. Fortunately, 
researchers have developed tools to help motivated individuals overcome these habitual 
choices.  Camp and Lawrence (2019) demonstrate the efficacy of a computerised ÔResponse 
Inhibition TrainingÕ task in which subjects respond to pictures of plant foods, but do not 
respond to pictures of meat. This Ôresponse inhibition trainingÕ has been demonstrated as an 
effective tool to reduce propensity to carry out a variety of bad habits, including meat 
consumption (Lawrence et al., 2015; Adams et al., 2017). Other promising research has 
shown that selection of vegetarian options increases significantly when these dishes are 
presented as the default (Campbell-Arvai, Arvai & Kalof, 2014; Hansen, Schilling & 
Malthesen, 2019). This is an example of an intervention which food outlets could adopt, or 
regulators could require, to help consumers overcome the habitual selection of meat. 
 
3.5.2 Willpower  
 
Willpower has been discussed in psychological literature variously as self-regulation or self-
control. Metcalfe and Mischel (1999, p.3) characterise the research on this topic as 
suggesting a Ôhot/cool-systemÕ whereby the impulsive and reflexive ÔhotÕ system attempts 
to drive an individual based on emotionally salient stimuli (such as meat they find appealing) 
and the contemplative unemotional ÔcoolÕ system attempts to drive the individual on the 
basis of their reasoned intentions. The authors argue that the result in a given situation 
depends on a number of environmental and individual factors. It is likely that this dynamic 
is at play with respect to resisting meat - indeed, some experimental work uses tempting food 
as a willpower-depleting stimulus (Baumeister & Vohs, 2003).  
 
Individuals may vary in how much willpower they can summon to avoid meat. For example, 
individuals vary with respect to their attitudes towards harming farm animals (Caviola et al., 
2019) - some people are higher in empathy than others (Hogan, 1969) and are presumably 
more disposed to care about animal suffering. These people may naturally have more 
willpower to avoid animal products. The salience of animal suffering is likely relevant here, 
also. Cooney (2014a) found that proximity to a companion animal was cited by 26% of 
vegetarians and vegans as a major source of influence to change their diet. For these people 
who interact with a companion animal daily, the possibility of animal suffering is 
presumably much more salient than for people who scarcely interact with animals.  
 
Additionally, individuals may vary in how much willpower they require to avoid meat. 
Individuals have different levels of meat attachment (Gra•as, Calheiros & Oliveira, 2015): 
in particular, those with a high hedonistic value derived from meat and high dependence on 
meat will require more willpower to continually avoid meat (Lentz, Connelly, Mirosa & 
Jowett, 2018). For people with low meat attachment scores, giving up meat is less of a 
sacrifice, and therefore requires far less willpower. Moreover, since we know taste, price, 
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and convenience are major barriers to vegetarianism (Schenk, Rossel & Scholz, 2018; 
Bryant, 2019) we can infer that people with access to high quality affordable alternatives to 
animal products make less of a sacrifice when giving up meat, and therefore require less 
willpower to change their consumption. 
 
Whilst habitual purchase of meat can be characterised as automatic, and is thus well-
addressed through Lawrence et al.Õs Responses Inhibition Training, lack of willpower 
describes a situation where the individual has interrupted the automatic process to consider 
their food choice, but nonetheless chooses meat. Gollwitzer and Sheeran (2006) found strong 
evidence for the effectiveness of implementation intentions in overcoming this situation. 
That is to say, one can increase adherence to an intended behaviour (e.g. being a vegetarian) 
by planning in detail when one anticipates challenges (e.g. immediately before mealtimes), 
where one is likely to be (e.g. at home, or at work), and how one will deal with these 
challenges to behave in line with their goal (e.g. having tasty pre-prepared vegetarian food 
ready and available). Planning implementation intentions is likely to significantly increase 
motivated individualsÕ ability to adhere to a vegetarian diet. 
 
3.6 Sociocultural context 
 
Sections 2-5 described the cognitive biases individuals face at each stage of the AIDA model 
with respect to vegetarianism. As Figure 3.2 shows, these individual factors are accompanied 
by a host of sociocultural factors which work against the individual moving through the 
process at each stage. These are broader social realities that individuals exist within, and 
which act upon the individualÕs intentions. 
 
3.6.1 Carnism and speciesism 
 
Individual decisions are unavoidably taken in a socio-cultural context. In this way, 
individuals may be blind to the social processes affecting their thinking and decision making. 
In the case of animal product consumption, there is an overwhelming culture of meat-eating 
in most Western countries, supported by a pervasive ideology known as carnism (Joy, 2011). 
The carnist worldview considers a small group of animals appropriate for human 
consumption or use. The idea of factory farming most species of animals seems bizarre and 
cruel, yet we appear to find it acceptable to factory farm cows, pigs, sheep, and some species 
of birds and fish. It is difficult to overstate the power and prevalence of carnism at every 
level of society. The exploitation and killing of these animals is a deeply embedded part of 
our cultures, our rituals, and our traditions.  
 
Carnism is rooted in speciesism - discrimination on the basis of species  (Singer, 1975). 
Recently, psychologists have studied speciesism in greater detail, developing reliable scales 
for its measurement and demonstrating that it correlates with racism, sexism, and other 
discriminatory attitudes (Caviola, Everett & Faber, 2019). Likewise, Dhont and Hodson 
(2014) found higher acceptance of animal exploitation and greater belief in human 
supremacy amongst those with right-wing ideologies and higher social dominance 
orientation.  
 
Upon first encountering the concept of speciesism, one may be tempted to reject the idea 
that it is analogous to other forms of discrimination. It is intuitive to think that there are good 
reasons to discriminate on the basis of species - for example, it is common to argue that non-
human animals have inferior cognitive abilities, have lower levels of sentience, or lack moral 
agency. However, as Caviola, Everett and Faber (2019) argue, none of these appear to be 
good reasons to reduce our moral concern for beings within the same species. We would not 
condone affording fewer rights to a mentally impaired human who lacks cognitive abilities 
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or moral agency - we may even increase our moral concern for such a person. Therefore, 
membership of a different species, rather than mental deficiencies per se, appears to be the 
basis for radically different treatment of some animals. 
 
Views of this kind are often mistaken for a belief that humans and animals are morally 
equivalent. Of course, one does not need to believe this in order to believe that animals have 
sufficient moral value to be spared a life of suffering on a factory farm before a painful death. 
Nonetheless, comparisons of animal and human suffering are often difficult to stomach. 
Mika (2006) found evidence that activist messages comparing animal agriculture to slavery 
and rape were likely to put people off engaging with the message. While it is possible that 
humans have a richer conscious experience than farm animals comprising Ôhigher order 
thoughtsÕ (Carruthers, 1992; 2000), there is evidence that animals, like humans, can (and, in 
most farming systems, do) experience physical and emotional pain and distress. Nonetheless, 
in order to escape our in-group bias, it is useful not to consider comparisons between animals 
and humans, but instead to consider comparisons between different species of animals. 
 
As Caviola, Everett and Faber (2019) discuss, there is evidence of arbitrary and radical 
variations in our treatment of different species of animals across cultures and time.  It is well-
known that cows are considered holy by many people in India (Attanasio & Augsburg, 
2018), and beef consumption in some parts is rare (Devi, Balanchar, Lee & Kim, 2014). This 
example is not unique: other animals which we factory farm were considered holy or sacred 
in different times throughout history. The Irish Druids considered pigs to be sacred, to the 
extent that their priests were known as ÔswineÕ (Bonwick, 1894). In the Ancient Roman 
senate, Ôsacred chickensÕ were used as omens to forecast the societyÕs future (de Jacourt, 
1765). If the chickens ate grain enthusiastically, it was considered a harbinger of good news. 
If they were hesitant to eat the grain or refused, it was considered an indicator of bad news. 
Amusingly, Roman senators seem to have lost sight of the purpose of this test, as they are 
reported to have manipulated the outcome by deliberately starving the sacred chickens for 
several hours before consulting them. 
 
As well as animals which we eat, but are or were considered sacred in other cultures, there 
are examples of the reverse. Horses, which now enjoy generally high status and are 
sometimes seen as pets in the West, were in the past regularly used for food (Gade, 1976). 
In the West, dogs are our friends, companions, and pets. However, dogs are commonly killed 
for food in Asia (Czajkowski, 2014), most famously at the Yulin dog meat festival, where 
they are publicly tortured with bludgeons and blowtorches to make their meat taste better 
(Giordano, 2019).  
 
Perhaps the clearest example of speciesism for many is a comparison between dogs and pigs. 
Intuitively, these species seem very similar. Indeed, empirical evidence strongly suggests 
that pigs and dogs have very similar cognitive and emotional capacities - in fact, pigs are 
generally considered to be more intelligent (Broom, Sena & Moynihan, 2009; Mendl, Held 
& Byrne, 2010; Low et al., 2012). It is difficult, when one looks, to find the difference which 
makes it acceptable to put a pig, but not a dog, into a gas chamber for food. 
 
3.6.2 Social norms 
 
One of the major implications of a carnistic culture is that meat-eating is normal: those who 
choose not to eat meat are deviating from a social norm on which there appears to be 
overwhelming consensus. There are at least two ways in which the normality of meat 
consumption could be a barrier to adopting vegetarianism.  
 
First, an individual might infer from the overwhelming normality of meat consumption that, 
since so many people engage in this practice, there must be a good justification for it (Piazza 
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et al., 2015). Moreover, since it is so normal, there is little or no social cost to eating meat, 
so there is no external motivation to pay attention to the issue. This may serve as a form of 
avoidance (a barrier to developing interest in the issue) or a form of motivated reasoning (a 
barrier to developing the desire to go vegetarian).  
 
Second, an individual might actually have accepted the arguments for vegetarianism, but 
decide that going vegetarian will violate the social norm, and therefore carry a social 
cost.  Deciding to avoid meat out of personal preference, taste, or concern for oneÕs own 
health is a very different proposition from a moral objection (Rothgerber, 2014a) - the latter 
carries the implication that other people ought not to eat meat, too. Bringing animal slaughter 
to the attention of a meat-eater is a fairly confrontational act - this is likely to feel especially 
uncomfortable for those inclined towards vegetarianism, who may be conflict-averse as a 
result of tending to be more agreeable and introverted than average (Cooney, 2014c; Keller 
& Siegrist, 2015; Kesller et al., 2016; M›ttus et al., 2013). Therefore, a desire not to Ôrock 
the boatÕ may stop people from going vegetarian even if they accept the arguments. 
 
Cooney (2014a) reported on survey responses including some meat-eaters who said they 
wanted to go vegetarian, and some who said they did not want to. They observed that the 
most common reason given by omnivores who did not want to go vegetarian was, by far, 
taste. Conversely, the most common reasons given by omnivores who did want to go 
vegetarian but had not done so was convenience, followed closely by family, and then cost. 
These data appear to support the idea that people tend to have different concerns at different 
stages of the transition towards vegetarianism: those who are pre-desire (i.e. they do not want 
to go vegetarian) were concerned with taste, whereas those who were pre-action (i.e. they 
already had the desire to go vegetarian) were concerned with more pragmatic factors about 
how to execute the transition. This is also reflected in the findings of Bryant and Dillard 
(2020) who studied the intentions of students who watched a presentation arguing for plant-
based eating. The results indicated that students who developed an intention to reduce their 
animal product consumption were more likely to report practical factors as their primary 
barrier to acting, whereas those who did not intend to act were more likely to report taste as 
their main concern. 
 
These two levels of distortion by social norms are analogous to those observed by Asch 
(1951) in his classic conformity experiments. Of the subjects who yielded to group pressure 
and modified their responses, some reported afterwards that they thought the group majority 
must be correct, whilst others knew they were wrong but did not want to break social 
cohesion. The distortion occurs in one case at the level of judgement, and in the other merely 
at the level of behaviour. 
 
3.6.3 Social representations 
 
Moscovici (1961) argues that one of the key ways we make sense of our shared social world 
is with social representations. Social representations are our abstract shared renderings of 
concepts in the world. These representations serve to establish order so that individuals can 
orient themselves when interacting with the world (Moscovici, 1961). Most people within 
the same culture likely have similar subjective depictions of the concepts of meat, farmers 
and farm animals, and vegetarianism.  
 
Funk, Sutterlin and Siegrist (2020) experimentally investigated the stereotypes subjects 
attributed to a host who served a vegetarian (vs. meat) menu. Their findings indicated that, 
compared to a host serving a meat menu, the vegetarian host was seen as significantly more 
concerned with animal welfare and personal health, as well as trend conscious and 
alternative. The traits attributed to the vegetarian host in this study demonstrate some of the 
associations we have with vegetarianism, and portray to some extent our social 
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representations of vegetarians. They are concerned with animal welfare and their health to 
an unusual extent, and are trendy and alternative - they are not, according to this 
representation, like normal people. 
 
Our social representation of meat, on the other hand, is one of valorisation and fetishization. 
Meat is often seen as central to dishes (Melendrez-Ruiz, Chambaron, Buatois, Monnery-
Patris & Arvisenet, 2019) and is associated with wealth and power (Aveli, 2013; Rothgerber, 
2013; Ruby & Heine, 2011). Communal meat consumption plays a central role in many of 
our traditions, including Sunday roasts, Easter lamb and Christmas turkey, and may develop 
warm associations with family gatherings (Abarca & Colby, 2016). Although many 
consumers are ambivalent about meat production on reflection (Van der Weele & Driessen, 
2020), common social representations of meat do not consider animal ethics, possibly 
because they are created socially and therefore aim partly to facilitate social cohesion.  
 
Finally, our social representations of farmers and farm animals are crafted by the language 
used in relation to animal farming. As Croney and Reynnells (2008) argue, in English, 
euphemisms and metaphors like ÔcropsÕ ÔunitsÕ, and ÔharvestÕ replace words like ÔherdsÕ, 
ÔanimalsÕ and ÔslaughterÕ to make the process seem less violent. As the authors put it, 
ÔSemantic obfuscations rampant in the language of modern farm animal production reflect 
underlying ambivalence about transparency relative to many standard industry practices.Õ 
(Croney & Reynnells, 2008, p.387) In other words, if common representations of animal 
farming were an accurate representation of what the process entails, consumers Ômight 
consequently refuse (as is their right) to purchase particular products, thus potentially 
causing significant short-term industry losses.Õ (Croney & Reynnells, 2008, p.387). Clearly, 
there are financial incentives to controlling the social representation of farming. 
 
Recent research has looked at ways that social representations can be influenced to create 
behavioural change. Jaspal and Nelrich (2020) have argued that, in order to create positive 
responses to the COVID-19 crises, social representations of the disease and its mitigation 
strategy must avoid the perception of extreme threats, be understandable to a range of 
communities, and provide clear behavioural prescriptions. In a similar way, advocates of 
meat reduction could use this framework to understand how the relevant concepts are 
generally understood, and how this could be influenced. 
 
3.6.4 Social identities 
 
When an identity is made salient, individuals are more likely to exhibit behaviours in line 
with that identity. Chattaraman, Lennon and Rudd (2010) found that bicultural subjects 
could be induced to prefer one brand or another (each associated with one of their cultural 
identities) by priming them to view one identity as more salient. Identities affect our 
behaviours in a variety of contexts, including food. 
 
As Fischler (1988, p. 275) tells us, ÔFood is central to our sense of identity. The way any 
given human group eats helps it assertÉ the otherness of whoever eats differently.Õ Identities 
are usually much more salient for groups which represent minorities or deviations from the 
norm. The construction of the category ÔvegetarianÕ likely contributes to greater dietary 
adherence, both in vegetarians and in meat-eaters (Blake, Bell, Freedman, Colabianchi & 
Liese, 2013; Carfora, Caso & Conner, 2011; Kurz, Prosser, Rabinovich & OÕNeill, 2019).  
 
Krpan and Joutsma (2020) experimentally manipulated the labelling of meat-free options in 
a menu selection-based hypothetical choice task. They found that labelling meat-free options 
as ÔvegetarianÕ led to significantly lower selection of these dishes compared to labelling them 
as Ôenvironmentally friendlyÕ or ÔrefreshingÕ. This could be an indication that the label 
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ÔvegetarianÕ is uniquely off-putting to people who do not identify as vegetarian. Such a label 
may be taken to imply Ôfor vegetarians onlyÕ. 
 
As well as forming part of our social identity, food which we associate with childhood 
memories and cultural traditions can form an important part of our personal identities 
(Fischler, 1988). People typically prefer foods they are more familiar with (Raudenbush & 
Frank, 1999), so many people maintain consumption of childhood dishes well into adulthood 
(Demory-Luce et al., 2004). Researchers have observed that mothers typically reproduce the 
food practices of their mothers, embedding food practices in families (Knight, OÕConnell & 
Brannen, 2014).  
 
One interesting trend with respect to dietary identity is the emergence of ÔflexitarianismÕ and 
ÔreducetarianismÕ (Sachs, 2019). These are identities which express that one actively seeks 
to reduce, though does not entirely eliminate, their consumption of meat and animal 
products. Flexitarians vary in the extent to which they consider their diet central to their 
identity, and in their beliefs about carnism (Rosenfeld, Rothgerber & Tomiyama, 2019). For 
example, whilst many flexitarians are concerned about their health and the environment, 
they are less likely to be primarily concerned with animal suffering compared to vegetarians 
and vegans (Cooney, 2014a). Such concerns may be seen as the domain of vegetarians and 
vegans, and not relevant to other identities. 
 
Beyond viewing identities as static phenomena, Breakwell (2014) characterises identity as a 
process. In this framework, people behave consistently with existing and past versions of 
themselves (accommodation), whilst maintaining the possibility of changing 
(accommodation) and ultimately identity is a negotiated process of consistency and change 
(balance). This framework highlights the potential importance of continuity when 
considering the impact of identity changes on self-efficacy and self-esteem (Vignoles, 
Regalia, Manxi, Golledge & Scabini, 2006). 
 
3.7 Conclusion 
 
In this paper, we have examined psychological barriers to vegetarianism at each stage of the 
AIDA framework, as well as sociocultural factors which tend to hinder the process of 
reducing meat consumption. It is important for animal advocates to be aware of where their 
audience might be in this process - somebody who has never spent time thinking about 
animal welfare is going to require a different approach from somebody who is already 
convinced of vegetarianism, but is yet to take action. Moreover, people at each stage of this 
process and beyond are subject to sociocultural biases which limit our thinking about animal 
suffering. Together, these biases allow the majority of otherwise ethical and compassionate 
people to support and be complicit in animal cruelty on an industrial scale. 
 
3.7.1 Arguing about animals 
 
Many of the central psychological processes involved in thinking about farm animal 
suffering are based on cognitive dissonance between caring about animals and eating them. 
If the meat-eater accepts the ethical argument for veganism, they must accept not only that 
they personally pay for unnecessary animal suffering, but that their society and everyone 
they know is complicit in this systematic cruelty. Evidently, these psychological barriers are 
sufficient for many people to be completely unmoved by moral arguments about animal 
suffering when it comes to reducing their own animal product consumption. For this reason, 
advocates have broadened their message to include environmental and health arguments. 
However, there are good reasons why advocates should not shy away from focusing on 
animal suffering. 
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Firstly, experimental evidence suggests that messages focused on animal suffering are on 
average more likely to lead to behavioural change than messages focused on health or the 
environment (Faunalytics, 2012; Doebel, Gabriel & Cooney, 2015). Indeed, Cooney (2014a) 
found that health was the most commonly given motivation by meat-reducers, whilst the 
majority of vegetarians and vegans said they were primarily motivated by animal rights.  
 
Importantly, arguments about the environment and human health diverge somewhat from 
arguments about animal suffering in their conclusions. Whilst red meat and dairy tend to 
have worse effects on the environment and human health (Ritchie & Roser, 2020), their 
production typically entails much less animal suffering compared to the production of 
chicken and fish, which tend to be kept in far greater numbers and in far worse conditions 
(Tomasik, 2018). Therefore, advocates who deploy these arguments should be wary of a 
rebound effect whereby consumers reduce their consumption of red meat and dairy only to 
replace it with white meat, increasing animal suffering overall (Bryant, 2019). Happily, some 
evidence suggests this does not tend to happen, and meat reducers rather tend to reduce all 
types of meat consumption rather than increasing some (Vegan Outreach, 2016). 
Nevertheless, it is important to develop the legitimacy of arguing on the basis of animal 
suffering, especially given ongoing research to mitigate the environmental and health costs 
of meat consumption (Dugan et al., 2011; Hulshof et al., 2012). That said, arguing on the 
basis of health and the environment is still useful to the extent that it produces the outcome 
of interest, i.e. reducing meat consumption. 
 
3.7.2 Further research 
 
Conceptualising the journey to vegetarianism in this way highlights some areas in which 
research has a good understanding of human psychology on this issue, as well as areas which 
warrant further investigation.  
 
First, it is not known how many people tend to be at each stage of the AIDA model with 
respect to vegetarianism. Although survey data can give us clues, it seems that this is 
somewhat contradictory - surveys find that most people are at once ignorant of and 
uncomfortable about the conditions of farmed animals (Reese, 2017). It is unclear, therefore, 
whether mass communications aimed at shifting diets should assume these people are 
ignorant (and therefore should seek primarily to raise awareness) or already have some desire 
to give up meat (and therefore should seek primarily to facilitate behaviour change). In 
reality, it is likely that people may progress along this process as and when they think about 
animal farming, but most of the time are not thinking about it, and are defaulting to avoidance 
(as indicated by the arrows exiting the process in Figure 3.2). 
 
Second, interventions can be developed to overcome specific barriers to specific stages of 
this process. For example, just as response inhibition can help overcome habitual meat 
selection in people who already have the desire to go vegetarian, certain arguments may be 
reliably more persuasive than others in moving somebody from interest to desire - i.e. 
persuading them to accept the arguments for vegetarianism. There may also be framings and 
topics which are more or less conducive to agreement on the principles of vegetarianism. 
Future research might measure agreement with vegetarianism in principle as an outcome 
measure (as well as actual or intended behaviour change). This may be more of a reliable 
measure, given substantial shortcomings in behavioural intention reporting on this topic 
(Peacock, 2018). 
 
Third, some evidence suggests that education and training can mitigate cognitive biases 
(Dunbar et al., 2014). Advocates could therefore investigate effective ways to bring their 
audienceÕs attention to psychological phenomena such as motivated reasoning and status 
quo bias to encourage them to reflect more critically on their views on animal products. 
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Clearer thinking on this topic could be the first step to alleviating suffering for millions of 
animals. 
 
The animal advocate has a formidable task in moving their audience from ignorance to action 
in the face of so many social and psychological barriers. It is hoped that this paper will help 
advocates and researchers to locate, investigate, and overcome the barriers when advocating 
vegetarianism in their pursuit of a more compassionate world. Overall, there is a need for 
more empirical research to confirm various aspects of this model, from the validity of its 
overall structure to the efficacy of specific interventions to move individuals from one stage 
to the next. In particular, longitudinal research which uses the AIDA model as a framework 
can inform us about how and why individuals move from ignorance to action.  
 
3.7.3 Implications for Advocates 
 
Based on this AIDA model of transition to vegetarianism, animal advocates should recognise 
the different levels of interest in the idea, segment the audience accordingly, and tailor their 
messages to the audience depending on their existing level of interest in vegetarianism. 
While images of animal cruelty may be effective in moving somebody from awareness of 
vegetarianism to interest, response inhibition training and implementation intentions are 
more effective tools for moving somebody from desire to action. Moreover, advocates 
should be aware of the cognitive and cultural biases acting on individuals as they 
contemplate the issue of vegetarianism and move from awareness to action.  
 
First, raising awareness of farm animal suffering is likely to be a valuable activity because 
so many people are simply ignorant of the issues (Reese, 2017). This could include exposing 
people to the reality of farm animal suffering through public protests or media which shows 
the animal suffering entailed in farming. For some people, such messages will be their first 
encounter with the idea that farm animals suffer to make food - for others, they might be an 
important reminder of something they had been doing their best to ignore. In any case, 
further deliberation and action is contingent on farm animal suffering being in the audienceÕs 
awareness. 
 
Second, building interest in the issue requires advocates to overcome avoidance, status quo 
bias, and an insensitivity to the scale of suffering involved. Advocates should consider 
placing messages where they are difficult to avoid, for example billboards and TV adverts  
(Bryant, 2019b). Further, they can take advantage of times of change in audiencesÕ lives to 
overcome status quo bias - for example, students moving to university may represent an 
audience who are particularly open to change, as they are already undergoing a large change 
of another kind (see Verplanken, Roy & Whitmarsh, 2018). Campaigns such as Veganuary 
capitalise on the New Year as a time for change to overcome the inertia around dietary 
change. Moreover, scale insensitivity means that advocates should avoid focusing on how 
many animals are killed for food, and instead focus on how badly the animals are treated. 
The quality is likely to be more salient than the quantity. Indeed, highlighting the scale of 
animal agriculture could demotivate individuals, who might feel like their own food choices 
are a drop in the ocean. 
 
Third, cultivating in their audience a desire to change their diet may require animal advocates 
to contend with their audienceÕs cognitive dissonance and some extremely motivated 
reasoning. This conversation can be a frustrating one, and often it will be apparent to an 
advocate that they are speaking to somebody who is not going to change their mind if they 
discover new evidence. Understanding the dissonance and motivated reasoning at play here 
may help advocates to approach the conversation more constructively. For example, it may 
be helpful to frame the conversation hypothetically at first so that the audienceÕs own 
behaviour is not forefronted in a way which makes them feel implicated. Moreover, it may 
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be useful to ask what evidence would change someoneÕs mind on this topic - this might 
encourage somebody to be reflective if their view is insensitive to evidence. It could be 
helpful to simply explain cognitive dissonance and motivated reasoning so that the person 
can understand why they are thinking about the issue as they are. It should be noted that the 
efficacy of any of these techniques has not been verified. 
 
Fourth, inspiring action - which might include committing to a meat-free day each week, a 
month-long vegan challenge, or becoming a vegetarian - is the crucial part of the process. If 
somebody does not change their actions, it is of very little consequence to the pig in their 
sandwich whether they were aware of, interested in, or desired to go vegetarian. If somebody 
truly desires to go vegetarian, they can increase their chances of success by using response 
inhibition training to decrease their habitual meat selection and implementation intentions to 
plan to avoid meat. Advocates can point their audiences towards such tools, as well as other 
sources of continuing inspiration and guidance. 
 
Finally, the social and cultural context in which such conversations are had is challenging to 
say the least for the animal advocate. Beyond being extremely normal to consume meat and 
animal products, the radically different treatment and outright commodification of some 
species of animals is such a part of our cultural fabric that it becomes invisible. Meanwhile, 
narrowly constructed social identities silo vegetarians and vegans into dietary categories of 
Ôthe otherÕ whilst the relevant social representations create reassuring stories of jolly farmers 
rearing happy animals to produce hearty food. These barriers can be overcome to some 
extent by encouraging people to think about different cultural contexts - for example, dog 
consumption in China demonstrates that our radically different treatment of pigs and dogs is 
arbitrary. Moreover, Joy (2011) has popularised the concept of ÔcarnismÕ partly to clarify 
that carnism - not just vegetarianism - is an active choice. In general, we can expect that the 
more people eschew meat and animal products, the weaker the cultural consensus on the 
morality of animal consumption will become. 
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We have seen that a range of social and psychological phenomena commonly obfuscate 
reasoning on the topic of farm animal suffering. Many of the central mechanisms in this 
process are underpinned by cognitive dissonance and motivated reasoning (Rothgerber, 
2020). The reality is that meat-eaters derive a lot of utility from consuming animal products, 
and are therefore interested in avoiding challenges to, and constructing justifications for, this 
behaviour. Most people do not want to be persuaded to go vegetarian. 
 
A more detailed understanding of how meat-eaters view vegetarian and vegan diets can help 
highlight what consumers see as their benefits and drawbacks. Knowledge about these 
factors can help to inform the interventions which might most effectively overcome the 
barriers to reducing animal product consumption, and identify areas for advocates to focus 
messaging on. Therefore, my second study investigates perceptions of vegetarian and vegan 
diets. 
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4. We CanÕt Keep Meating Like This: Attitudes 
towards Vegetarian and Vegan Diets in the United 
Kingdom 
 
Abstract 
 
Animal agriculture is implicated as a major cause of greenhouse gas emissions, animal 
suffering and public health problems. This survey asked 1000 UK meat-eaters about their 
beliefs about vegetarian and vegan diets, and their intended consumption of meat and animal 
products one month in the future. One in six intended to reduce their meat consumption in 
the next month, and 14% intended to reduce their consumption of animal products. The 
majority agreed that vegetarian and vegan diets are ethical, good for the environment and 
healthy. The majority also agreed that both vegetarianism and veganism were socially 
acceptable. However, there were three consistent negative beliefs about vegetarian and 
vegan diets: that they are difficult, that they are not enjoyable and that they are expensive. 
Moreover, perceptions of vegan diets were significantly more negative than perceptions of 
vegetarian diets on most aspects. Significant differences in perceptions of each diet were 
observed between genders, by age, political inclination, level of education, and income. It is 
argued that most meat-eaters agree with the ethical and environmental arguments in favour 
of vegetarianism/veganism but do not follow these diets because of practical reasons relating 
to taste, price and convenience. New alternatives to animal products are discussed as a 
possible way to address these practical barriers. Finally, the case is made for more research 
on developing high-quality, low-cost and widely available animal product alternatives. 
 
4.1 Background 
 
4.1.1 The Case against Animal Products 
 
Global animal agriculture is a substantial contributor to environmental degradation, human 
health problems and animal suffering. First, animal agriculture exacerbates a number of 
serious environmental issues. According to recent comprehensive environmental analyses, 
rearing animals for food is a major cause of eutrophication, acidification, freshwater 
withdrawal, deforestation and climate change [1,2]. It is estimated that 14.5% of anthropic 
greenhouse gas emissions are associated with animal agriculture [3]. Additionally, due to 
the demand put on land for rearing animals or growing their feed, animal agriculture is 
responsible for up to 91% of deforestation in the Amazon [4]. The implications of these 
emissions and land use for climate change are dire. The inefficiency of converting plant 
calories to animal calories means that animal rearing is resource-intensive, and this 
contributes to global food insecurity [5,6]. This is especially concerning given that demand 
for animal products is forecast to increase dramatically as the global population grows and 
becomes more affluent [7]. 
 
In addition to environmental concerns, many have ethical objections to using animals for 
food [8]. In particular, a drive for economic efficiency has led to increasingly inhumane 
conditions for farmed animals over the last number of decades [9]. It is estimated that 
globally, over 90% of farmed animals live their lives on factory farms [10] where they are 
kept in cages, routinely mutilated without painkillers, and painfully slaughtered [11]. This 
represents billions of animals every year [10]. If we take this suffering seriously, the sheer 
scale and intensity surely means that todayÕs animal agriculture represents one of the largest 
moral failings of our time. 
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There are also concerns around the effect of excessive animal product consumption on 
human health, though the evidence here is less clear due to the difficulty of studying the 
health effects of different diets [2]. Nonetheless, there are several epidemiological studies 
which show a correlation between animal product consumption and various health problems, 
including cardiovascular disease, type 2 diabetes, cancer and overall mortality [12Ð16]. This 
has led to the view that a substantial reduction in animal product consumption is necessary 
for a global shift towards healthier diets [2]. 
 
There are good arguments for individuals to move towards vegetarianism or veganism for 
ethical, environmental and health reasons. Indeed, some data suggest that an increasing 
number of consumers in the UK are doing precisely that. 
 
4.1.2. Vegetarianism and Veganism in the UK 
 
There are several surveys estimating the number of vegans, vegetarians, pescatarians and 
flexitarians in the UK in the last decade (see Table 4.1). With the exception of one outlier 
here [17], representative surveys generally estimate the number of vegans at around 1%#2% 
of the adult population, vegetarians around 2%#7% and pescatarians 3%#9%. The estimates 
for those who are flexitarian and/or have some desire to reduce their meat consumption vary 
more because those are less well-defined categories, and different surveys use different 
questions. 
 
Table 4.1. Survey results indicating levels of vegetarianism and veganism in the UK. 

Survey Sample Vegan Vegetarian Pescatarian Flexitarian  
Willing/  

intending to reduce 
meat consumption 

[18] 
ÔMore than 2000Õ UK 

residents 2% 6% 4% - 25% 

[19] 9933 adults (age 15+) 1.1% 2.3% - - - 

[20] 1715 UK adults (age 18+) - 7% - - 34% 

[21] 2023 UK adults (age 18+) 1% 6% 9% - 20% 

[22] 2000 UK adults 1.3% 6.9% 4.1% - 10% 

[23] 
UK, further information not 

given 
1% 3% 3% 14% 29% 

[17] UK, information not given 7% 14% - 31% - 

[24] 
2241 adults (aged 16+) in 

England, Wales and 
Northern Ireland 

1% 3% - - - 

[25] 
3118 adults (aged 16+) in 

England, Wales and 
Northern Ireland 

<1% 3% - - - 

[26] 
3453 adults (aged 16+) 

across the UK - 2% - 3% - 

[27] 
3231 adults (aged 16+) 

across the UK - 2% - 3% - 

[28] 
3163 adults (aged 16+) 

across the UK - 3% - 4% - 

Whilst surveys rarely put the number of vegetarians and vegans in the UK above 10%, many 
recent surveys have found that a substantial number intend to, or are willing to, reduce their 
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meat consumption. Existing research provides some insight on the reasons why people feel 
compelled to give up eating meat, and the barriers they face in doing so [29]. 
 
4.1.3. Motivations and Constraints 
 
Recent research has identified the major motivations and constraints around vegetarian and 
vegan diets [30]. The main motivations to move towards a vegetarian or vegan diet are 
animal welfare, the environment and personal health, whilst the major barriers are sensory 
enjoyment of animal products, convenience and financial cost [30]. Mullee et al. [31] found 
that, when asked about possible reasons for eating a more vegetarian diet, the most popular 
option chosen by omnivores and semivegetarians was their health. The environment and 
animal welfare were chosen by fewer participants, and for omnivores, these reasons ranked 
below Ôto discover new tastesÕ, Ôto reduce weightÕ, and Ôno reasonÕ. This finding has been 
replicated elsewhere [32,33] and implies that, for those not currently reducing their meat 
consumption, potential personal benefits are more important than environmental or ethical 
benefits. More specifically, consumers often recognise health benefits such as decreased 
saturated fat intake, increased fruit and vegetable intake and disease prevention [32,34]. On 
the other hand, some worry about not getting enough protein or iron from a vegetarian diet 
[35]. 
 
Interestingly, this prioritisation of health motives appears to be reversed for vegetarians and 
vegans. According to a survey published by Humane League Labs [36], whilst health and 
nutrition reasons for reducing animal product consumption are the most commonly cited by 
omnivores and semivegetarians, animal welfare is the most common reason given by 
vegetarians and vegans. This is logical, because improving oneÕs health or reducing oneÕs 
environmental impact can be achieved by consuming incrementally fewer animal products; 
viewing animal products as the product of animal suffering and exploitation, however, is 
more conducive to eschewing them altogether. 
 
In a systematic review of consumer perceptions of sustainable protein consumption, 
Hartmann and Siegrist [37] found that it is common for consumers to underestimate the 
ecological impact of meat consumption. This has been observed in many different studies 
[33,38Ð40] and may imply a lack of knowledge about the environmental impact of meat 
consumption. Alternatively, this could reflect that consumers are generally unwilling to 
reduce their meat consumption [40] and are subsequently motivated to minimise their 
perceptions of the negative consequences of their choices [41]. 
 
Indeed, such motivated reasoning appears to be evident with respect to animal welfare issues. 
Most people eat meat but disapprove of harming animals, a conflict that has been dubbed 
Ôthe meat paradoxÕ [42]. Rothgerber [43] identified a number of ways in which dissonance 
around harming animals arises in meat-eaters, and a number of strategies which are used to 
reduce this dissonance. Dissonance-reducing strategies include denial of animal mind, denial 
of animalsÕ ability to feel pain and dissociating meat from its animal origin [43]. This 
motivated reasoning results in a number of odd conclusions, such as lower mental capacity 
being ascribed to food animals compared to nonfood animals and increased denial of animal 
mind when one anticipates immediate meat consumption [44]. 
 
One can understand the motivation to continue eating animal products; the literature has 
identified several considerable constraints to adopting a vegetarian or vegan diet. Studies 
have consistently found that the strongest of these is simply enjoyment of eating meat 
[34,45,46]. This was by far the number one reason for not being vegetarian in a recent UK 
survey [47] and was the biggest constraint for online survey respondents who indicated that 
they do not want to go vegetarian or vegan [36]. Despite the many potential benefits, the 
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taste of meat and animal products is enough of a barrier to prevent dietary change for most 
people. 
 
The second most important barrier is convenience, with many consumers saying vegetarian 
dishes are difficult to prepare and that there is a lack of options when eating out [33,38,48]. 
Humane League Labs [36] found that a lack of options when eating out was the most 
common factor that people said made it difficult to eat meat-free meals, whilst Schenk, 
Ršssel and Scholz [30] have argued that the additional time, knowledge and effort required 
to buy and prepare vegetarian or vegan food is especially a barrier to those newly 
transitioning diets. 
 
Finally, for some, there is a financial barrier [49], although there is considerably less 
consensus on this in the literature [30]. A UK survey found that the high cost of meat 
substitutes was a barrier for 58% of consumers, though this survey conducted by 
VoucherCodesPro [47] may have been inclined to focus on financial considerations. Another 
study found that a vegetarian diet is actually cheaper than one containing meat, but that a 
vegan diet is most expensive of all [22]. This may be due to the relatively high cost of plant-
based milks and other specialist products. 
 
The present study investigates UK meat-eatersÕ views of various aspects of vegetarianism 
and veganism. Whilst the common motivators and constraints to vegetarian and vegan diets 
are well documented, there is a paucity of open data assessing how meat-eaters evaluate the 
relevant aspects of each of these diets. This study seeks to address this gap by providing 
quantitative evaluations of the relevant aspects of vegetarian and vegan diets. Additionally, 
there is currently no quantitative comparison of these factors with respect to vegetarianism 
versus veganism. Therefore, this study compares ratings of common motivators and barriers 
between vegetarian and vegan diets. Finally, little is known about how these evaluations of 
vegetarian and vegan diets vary amongst different demographic groups. Therefore, this study 
examines the overall mean ratings of each of these factors and investigates how these views 
vary between different demographics. 
 
4.2 Methods 
 
4.2.1. Participants 
 
Meat-eaters living in the UK aged 18 and over were recruited (n = 1000). Participants were 
recruited through the online research platform, Prolific, and each participant was paid £0.45 
for a 5 min survey. Recruiting participants through this type of online platform has its 
limitations, including the possibility of recruiting an unrepresentative sample, and asking 
questions in a contrived setting which may not be ecologically valid [50]. Nonetheless, this 
sampling technique does offer low cost and fast recruitment of specifiable samples, and the 
use of Prolific as a recruitment tool in academic research is therefore increasingly common 
and generally considered acceptable [51Ð53]. Although recruitment was for meat-eaters only 
using a filter on Prolific, there was a small number of vegetarians in the original dataset, as 
defined by their own survey responses (n = 25); these participants were removed, and their 
responses were replaced with more meat-eaters. The final sample was 49.8% male and 
49.8% female (0.3% did not disclose gender, 0.1% ÔotherÕ), and the mean age was 34.02 (SD 
= 11.67). 
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4.2.2 Procedure 
 
This study received ethical approval from the University of BathÕs Department of 
Psychology Ethics Committee (PREC 18-219). The full anonymised dataset is available via 
OSF (see Supplementary materials). 
 
First, participants read some brief information about the study and gave their consent to take 
part. They were then given definitions of vegetarianism and veganism: ÒPeople who follow 
a vegetarian diet do not eat meat, poultry, or fish.Ó and ÒPeople who follow a vegan diet do 
not eat meat, poultry, or fish. They also do not eat eggs or dairy (milk, cheese, yoghurt, 
etc.).Ó They were then asked to give their opinions about 11 different aspects of vegetarian 
and vegan diets using 7-point bipolar scales. The order of these scales and the order in which 
participants were asked about vegetarianism and veganism were randomised to control for 
order effects. Next, participants answered questions about their intended consumption of 
meat and their intended consumption of animal products Ôone month from todayÕ. On 6-point 
scales, participants could indicate that they would eliminate, greatly reduce, slightly reduce, 
maintain about the same, slightly increase or greatly increase their consumption of both 
meat, and animal products generally. Similar scales have been used in previous research 
[54,55]. 
 
It is worth noting that this measure is conservative. Compared to asking about intentions to 
reduce consumption in general, defining a specific action and a specific, short time period is 
likely to make participants reflect critically about their own likely behaviour. Additionally, 
as participants answered this question, they saw the phrase ÔThank you for being honest!Õ 
which was intended to mitigate the social desirability effect (i.e., over-reporting of intentions 
to reduce animal product consumption). 
 
Finally, participants gave demographic information, including their age, gender, political 
orientation, education and income. They also indicated whether they ate Ôat least 
occasionallyÕ beef, lamb, pork, chicken, fish, eggs and dairy. Participants were then 
debriefed and compensated. 
 
4.2.3. Data Analysis 
 
Data were analysed using SPSS version 25. First, the dataset was cleaned to verify that 
participants met the inclusion criteria of being aged 18 or over and being a meat-eater. All 
respondents were aged 18 or over, but 25 indicated that they did not eat meat. These 
participants were removed from the study and replaced with new respondents. Furthermore, 
I analysed the time taken to complete the questionnaire. The mean time was 201 seconds, 
and the minimum time was 65 seconds. No participants were excluded on the basis of 
completion time or other data quality checks. 
 
ShapiroÐWilk tests indicated that the ratings of the different aspects of vegetarianism and 
veganism were non-normally distributed, and therefore, nonparametric statistical tests were 
used. 
 
The Wilcoxon signed rank test was used to compare ratings of different aspects of 
vegetarianism against veganism. This is a nonparametric test used to compare related groups, 
similar to a paired t-test. 
 
The MannÐWhitney U test was used to compare responses between genders; this is a 
nonparametric test used to compare two independent groups, similar to an independent t-
test. 
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Finally, SpearmanÕs rank order correlation was used to investigate correlations of the 
outcome measures with age, political views, education level and income level. This is a 
nonparametric measure of correlation used to indicate the strength of a relationship between 
two variables, similar to PearsonÕs correlation coefficient. 
 
The significance level of p = 0.05 was chosen for all tests. However, since some of these 
involved testing multiple variables, results which are significant at a level of p = 0.002 
(Bonferroni-corrected) are also highlighted. 
 
4.3. Results 
 
4.3.1. Overall Attitudes to Vegetarianism and Veganism 
 
The purpose of these analyses is to assess what meat-eaters in the UK think about various 
aspects of vegetarian and vegan diets overall. 
 
Figure 4.1 shows the mean scores for each aspect of vegetarianism and veganism. Each 
aspect was rated on a 1#7 scale, where 1 represents the most negative view of this aspect, 7 
represents the most positive view, and 4 is the midpoint. Displaying the data in this way 
allows us to see which aspects are, on average, rated positively, negatively or neutrally. 
 
 
Figure 4.1: Mean ratings of each aspect of vegetarianism and veganism. 

 
 
Figures 4.2 and 4.3 show the proportion of respondents who gave positive (5#7 on the scale), 
negative (1#3 on the scale) or neutral (4 on the scale) ratings for each aspect of vegetarianism 
and veganism. 
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Figure 4.2: The proportion of respondents with positive, negative or neutral views about 
aspects of vegetarianism. 

 
 
Figure 4.3: The proportion of respondents with positive, negative or neutral views about 
aspects of veganism. 

 
 
As shown in Figure 4.1, the factors which are usually considered motivations for going 
vegetarian or vegan are, indeed, rated positively on average. On measures of health, 
nutrition, environmental impact and ethics, meat-eaters rated vegetarian and vegan diets 
positively on average. In addition, Figures 4.2 and 4.3 demonstrate that a majority of meat-
eaters had positive views of these aspects of vegetarianism and veganism. That is to say, 
most meat-eaters agree that vegetarian and vegan diets are ethical, healthy and good for the 
environment. A notable exception is the nutrition of vegan diets, which just 41.5% rated 
positively and 37.7% rated negatively. 
 
Conversely, the factors which are usually considered constraints to adopting a vegetarian or 
vegan diet are, on average, rated as neutral or negative and are particularly negative with 
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regard to veganism (see Figure 4.1). Ease, convenience, taste, enjoyableness and 
affordability of veganism were all rated negatively, on average. The average ratings for 
vegetarianism were more neutral, though ease and convenience were still rated negatively. 
As shown in Figures 4.2 and 4.3, the majority of meat-eaters had negative views of these 
aspects of veganism, and most had negative or neutral views of these aspects of 
vegetarianism. 
 
In terms of the aspects relating to the social perspectives of each diet, the data overall suggest 
that meat-eaters on average think that vegetarianism and veganism are socially acceptable, 
but most stop short of calling them aspirational. As shown in Figures 4.2 and 4.3, the 
majority have positive views of the social acceptability of both vegetarianism and veganism. 
However, the majority have negative or neutral views of these diets in terms of considering 
them aspirational. As with other factors, views of veganism are more negative than views of 
vegetarianism. 
 
4.3.2. Intentions to Reduce Consumption of Meat and Animal Products 
 
Table 4.2 shows how respondents rated their intended change in consumption of meat and 
animal products. This was a more conservative measure of intended change in consumption 
than has been used in previous research, in that it specifies a timeframe of one month within 
which respondents said they intended to change their consumption. 
 
Table 4.2. Intended consumption of meat and animal products within one month. 

Response Meat Animal Products 
Eliminate (1) 0.1% 0.2% 
Greatly decrease (2) 3.5% 2.4% 
Slightly decrease (3) 13.0% 11.3% 
Maintain the same (4) 81.0% 84.3% 
Slightly increase (5) 1.9% 1.5% 
Greatly increase (6) 0.5% 0.3% 

Mean (SD) 3.83  
(0.537) 

3.85 
(0.483) 

 
As shown in Table 4.2, the majority of respondents said that their consumption of meat and 
animal products would be about the same in one month. However, a sizeable minority said 
they would slightly decrease their consumption of meat and animal products. Further, 3.5% 
said they would greatly decrease their consumption of meat, whilst 2.4% said they would 
greatly decrease their consumption of animal products. Just 0.1% and 0.2% said they would 
completely eliminate their consumption of meat and animal products, respectively. Some 
said they would slightly increase their consumption of meat and animal products, whilst a 
small number said they would greatly increase their consumption of meat and animal 
products. 
 
4.3.3 Comparison of Attitudes to Vegetarianism and Veganism 
 
In order to test whether these differences in perceptions of vegetarianism and veganism were 
statistically significant, Wilcoxon signed rank tests were conducted on the ratings for each 
aspect of vegetarianism and veganism. The mean ratings, standard deviations and the results 
of the Wilcoxon signed rank tests are shown in Table 4.3. 
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Table 4.3. Mean ratings for aspects of vegetarianism and veganism with Wilcoxon signed 
rank tests. 

Aspect 
Vegetarianism 

Mean (SD) 
Veganism 
Mean (SD) 

Wilcoxon signed rank tests 

Healthy 
5.20 

(1.44) 
4.44 

(1.73) 

*  
*Z = #15.249, 

p < 0.001 

Ethical 5.50 
(1.28) 

5.45 
(1.51) 

 
Z = #1.618, 
p = 0.106 

Environment 
5.35 

(1.29) 
5.32 

(1.50) 

 
Z = #0.836, 
p = 0.403 

Convenient 
3.70 

(1.52) 
2.54 

(1.44) 

 
*Z = #19.610 

p < 0.001 

Affordable 4.18 
(1.70) 

3.15 
(1.76) 

 
*Z = #17.175, 

p < 0.001 

Tasty 
4.19 

(1.71) 
3.32 

(1.66) 

 
*Z = #16.838, 

p < 0.001 

Enjoyable 3.97 
(1.68) 

3.02 
(1.65) 

 
*Z = #18.026, 

p < 0.001 

Acceptable 5.65 
(1.33) 

4.88 
(1.54) 

 
*Z = #16.095, 

p < 0.001 

Aspirational 
4.22 

(1.56) 
3.76 

(1.74) 

 
*Z = #9.609, 

p < 0.001 

Nutritious 4.87 
(1.50) 

4.03 
(1.74) 

 
*Z = #15.944, 

p < 0.001 

Easy 
3.71 

(1.59) 
2.33 

(1.40) 

 
*Z = #20.569, 

p < 0.001 

* indicates the difference between vegetarianism and veganism was significant at p = 0.05. 

As shown in Table 4.3 (and Figure 4.1), vegan diets are viewed significantly more negatively 
than vegetarian diets on almost every aspect. The only aspects in which there are no 
significant differences in opinions of the two diets are in how ethical they are and how good 
for the environment they are. In other words, meat-eaters on average perceive no additional 
benefits in terms of animals and the environment of a vegan diet compared to a vegetarian 
diet, whereas they do see a vegan diet as worse in other ways. This may be because 
respondents consider a vegan diet to be further from their own diet and therefore rate it less 
favourably to reduce dissonance. 
 
4.3.4. Comparison of Different Demographic Groups 
 
It is also informative to consider how perceptions of different aspects of vegetarianism and 
veganism might vary between different demographics. 
 
First, MannÐWhitney U tests were used to compare the ratings of each aspect of 
vegetarianism and veganism between men (n = 498) and women (n = 498). The variables 
for which men differed significantly from women are displayed in Table 4.4. Since this 
analysis involved multiple comparisons (for 22 different variables), listed here are all 
differences which are significant at p = 0.05, and additionally indicated with a * those which 
are significant at p = 0.002 (this is based on a Bonferroni correction of p = 0.05 Ö 22 = 
0.002). 
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Table 4.4. Perceptions of vegetarianism and veganism with significant gender differences. 

Diet Aspect 
Male Rating  
(Mean, SD) 

Female Rating 
(Mean, SD) Mann-Whitney U Test 

Vegetarianism 

Convenient 3.58 
(1.535) 

3.82 
(1.496) 

 
U = 11,158,5 

p = 0.005 

Tasty 
4.00 

(1.649) 
4.38 

(1.745) 

 
*U = 10,739,4 

p < 0.001 

Enjoyable 3.75 
(1.612) 

4.19 
(1.728) 

 
*U = 10,490,7 

p < 0.001 

Nutritious 
4.77 

(1.458) 
4.97 

(1.533) 

 
U = 11,302,7 

p = 0.014 

Veganism 

Affordable 3.29 
(1.756) 

3.01 
(1.755) 

 
U = 11,208,1 

p = 0.008 

Tasty 
3.21 

(1.656) 
3.43 

(1.661) 

 
U = 11,430,4 

p = 0.030 

Easy 2.42 
(1.459) 

2.23 
(1.339) 

 
U = 11,533,5 

p = 0.047 

* indicates that the difference was significant at the level of p = 0.002, deduced using a Bonferroni correction. 

As shown in Table 4.4, women tended to have more positive views of vegetarianism and 
veganism compared to men. This is in line with previous research which has indicated that 
men tend to consume more meat and are less likely to be vegetarian or vegan compared to 
women [56,57]. Notable exceptions here were that men rated veganism as easier and more 
affordable compared to women. 
 
Secondly, Spearman correlation analyses were used to examine which ratings were 
significantly correlated with age, political views, levels of education and income. The 
variables which were significantly correlated with these factors are shown in Table 4.5. 
Positive r values indicate that this aspect of vegetarianism or veganism was viewed more 
positively by older respondents, more right-wing respondents, respondents with higher 
levels of education and respondents with higher levels of income; negative r values indicate 
the opposite. Again, since this analysis involved multiple comparisons (for 22 different 
variables), differences listed here are significant at p = 0.05, and additionally indicated with 
a * those which are significant at p = 0.002 (this is based on a Bonferroni correction of p = 
0.05 Ö 22 = 0.002). Cells are empty for correlations which were not significant at p = 0.05. 
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Table 4.5. Perceptions of vegetarianism and veganism significantly correlated with age, 
political views, education and income. 

  SpearmanÕs Rank-Order Correlation  
Diet Aspect Age Political Views Education Income 

Vegetarianism 

Healthy - 
*r = #0.131, 

p < 0.001 - - 

Ethical - 
*r = #0.188, 

p < 0.001 - - 

Environment - *r = #0.131, 
p < 0.001 

- - 

Convenient r = 0.073, 
p = 0.022 

r = #0.099, 
p = 0.004 

- - 

Affordable - 
r = #0.103, 
p = 0.003 

r = 0.080,  
p = 0.011 - 

Tasty - r = #0.086, 
p = 0.012 

- - 

Enjoyable r = 0.063, 
p = 0.048 

r = #0.085, 
p = 0.013 

- - 

Acceptable - 
*r = #0.168, 

p < 0.001 - - 

Aspirational - *r = #0.156, 
p < 0.001 

r = 0.066,  
p = 0.037 

- 

Nutritious - *r = #0.168, 
p < 0.001 

- - 

Easy 
r = 0.084, 
p = 0.008 

r = #0.069, 
p = 0.044 - - 

Projected change in meat consumption - r = #0.099, 
p = 0.003 

r = 0.067, 
p = 0.034 

- 

Veganism 

Healthy *r = #0.121, 
p < 0.001 

*r = #0.128, 
p < 0.001 

- - 

Ethical 
r = #0.073, 
p = 0.022 

*r = #0.206, 
p < 0.001 

*r = 0.105,  
p = 0.001 - 

Environment - *r = #0.197, 
p < 0.001 

- - 

Convenient - *r = #0.067, 
p = 0.049 

- - 

Affordable 
*r = 0.128, 
p < 0.001 - - - 

Tasty - 
r = #0.076, 
p = 0.026 

- 
r = #0.069,  
p = 0.038 

Enjoyable - *r = #0.103, 
p = 0.002 

- - 

Acceptable - 
*r = #0.139, 

p < 0.001 - - 

Aspirational 
r = #0.086, 
p = 0.006 

*r = #0.144, 
p < 0.001 

r = 0.069, 
p = 0.029 

- 

Nutritious - *r = #0.164, 
p < 0.001 

- - 

Easy 
r = 0.071, 
p = 0.024 - - - 

Projected change in animal product consumption - - 
r = 0.075, 
p = 0.018 

- 

* indicates that the difference was significant at the level of p = 0.002, deduced using a Bonferroni correction. 

As shown in Table 4.5, older people tended to view some aspects of vegetarianism and 
veganism more positively than younger people. Higher age correlated with increased ratings 
of ease for both diets, as well as increased ratings of convenience and enjoyableness for 
vegetarianism. However, older participants tended to rate veganism as less healthy, less 
ethical, and less aspirational than younger participants. 
 
Political views were the demographic factor most strongly correlated with opinions of 
vegetarianism and veganism. Every aspect of each diet was viewed more positively by more 
left-wing people with the exception of ease and affordability of veganism. Left-wing people 
were also significantly more likely to say they would reduce their meat consumption. 
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Education was positively correlated with various opinions of vegetarianism and veganism; 
in particular, those with higher levels of education viewed vegetarianism as more affordable 
and viewed veganism as more ethical. Higher education was also correlated with viewing 
both vegetarianism and veganism as more aspirational, and with increased likelihood to say 
they would reduce their consumption of meat and animal products. 
 
Income level had few correlations with opinions of vegetarianism and veganism. The only 
significant aspect associated with income was that higher-income respondents viewed 
veganism as less tasty. 
 
Whilst these attitudinal measures showed some significant differences based on gender and 
age, intentions to change consumption of animal products showed no significant differences 
on this basis. 
 
4.4. Discussion 
 
4.4.1. More Positive Attitudes towards Vegetarianism than Veganism 
 
The analyses demonstrated that veganism is rated as significantly less positive than 
vegetarianism on every aspect except for ethics and the environment, where no significant 
difference was observed. This reflects findings from elsewhere, which have highlighted a 
perception of veganism as over-the-top and excessively restrictive [58Ð60]. It may be that 
vegan diets are considered further from meat-eatersÕ own, and more difficult to follow, and 
therefore, meat-eaters are more inclined to use the dissonance-reducing strategies identified 
by Rothgerber [43] as a way to justify their current diet. This could lead them to rate 
veganism as worse than vegetarianism in terms of practical aspects and rate veganism as no 
better than vegetarianism in terms of the ethical and environmental aspects. 
 
Animal advocates might therefore consider promoting vegetarianism rather than veganism, 
because the former likely seems like a more achievable goal to meat-eaters. Whilst a tacit 
endorsement of consuming eggs and dairy will seem unsavoury to many advocates, a 
vegetarian diet may be a necessary stepping stone for many meat-eaters [61]. Indeed, 
Humane League Labs [36] find some evidence that omnivores are more likely to transition 
to vegetarianism, pescatarianism and meat reduction than outright veganism. This analysis 
seems to suggest that many who eventually become vegan have followed a meat reduction 
path through flexitarianism and vegetarianism first. Endorsing and encouraging any type of 
meat reduction is likely to be helpful in this context, whereas purist Ôvegan or nothingÕ 
messages are unlikely to be effective [62]. 
 
4.4.2. Agreement in Principle, Disagreement in Practice 
 
Overall, the data here support Schenk, Ršssel and ScholzÕs [30] typology of motivations and 
constraints regarding vegetarian and vegan diets. Health, environmental and ethical aspects 
are generally rated positively, whilst price, taste and convenience are generally rated 
negatively. Furthermore, vegetarian and vegan diets are considered socially acceptable, but 
most stop short of calling them aspirational. 
 
Strikingly, there appears to be strong awareness of, and agreement with the ethical and 
environmental arguments for vegetarianism and veganism. A large majority of UK meat-
eaters said that vegetarian and vegan diets are good for the environment and are ethical. 
 
In terms of the environmental aspect, this finding appears to be in contrast with previous 
research, which has found that the majority of consumers are not aware of the negative 
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environmental impact of animal products [37]. This may mean that the public has become 
more aware of this during that time, which seems plausible after a number of high-profile 
media stories on the link between meat and climate change [63,64]. However, it may also be 
a result of framing the question as vegetarianism/veganism being good for the environment, 
as opposed to meat and animal products being bad for the environment. The latter would 
appear to invite more disagreement, as meat-eatersÕ own behaviour is directly implicated. 
 
Additionally, most respondents rated vegetarianism as healthy (72.1%) and nutritious 
(63.6%), indicating that the majority of UK meat-eaters do not have serious health concerns 
about giving up meat. Whilst previous research has highlighted concerns around specific 
nutritional deficiencies [35], the current data indicate that most meat-eaters do not consider 
a vegetarian diet to be lacking in nutrition in any significant way. A slight majority also 
agreed that veganism is healthy (50.3%), with just 29.5% saying it is unhealthy. There was 
lower agreement that veganism is nutritious, however: Just 41.5% agreed with this, whilst 
37.7% said it is not nutritious. It appears that respondents were more sceptical about the 
healthiness of a vegan diet overall. 
 
Moreover, 80.6% said vegetarianism is socially acceptable, while just 6.0% said it is not 
socially acceptable. It appears that few people actively disagree with vegetarianism or find 
vegetarians to be a social annoyance. Indeed, 41.5% said that vegetarianism is aspirational. 
Most respondents said veganism is acceptable (59.6%), though a minority said it is 
aspirational (33.1%). Indeed, more respondents said veganism is not aspirational (39.3%) 
suggesting that ther 
e is more of a stigma towards veganism in general. 
With regard to the finding that most people think vegetarianism and veganism are ethical, 
this is less surprising. Indeed, this appears to be in line with findings that a substantial portion 
of the public agrees that animal farming and slaughterhouses should be banned [65]. 
However, there is likely some framing effect here, also: Whilst 72.7% of respondents in this 
study rated veganism as ethical and 32.3% rated it at the top end of the ÔethicalÕ scale, 
Sentience Institute [65] found that 96% of Americans agreed that eating animals is a personal 
choice, and nobody has the right to tell them not to [65]. 
 
These data provide another example of the meat paradox [42], which is now a well-
documented phenomenon amongst meat-eaters. Many meat-eaters recognise, on some level, 
that their behaviour causes animal suffering, and this is a moral problem. The maintenance 
of this behaviour is more likely justified on practical grounds than ideological grounds, 
which again is demonstrated here: Though people rated vegetarian and vegan diets positively 
in terms of health, ethics, and the environment, they rated them negatively in terms of taste, 
price and convenience. 
 
Unfortunately, price, taste and convenience are repeatedly highlighted as major predictors 
of food choice in practice [66Ð72]. This suggests that vegetarian and vegan diets, which are 
rated poorly on these aspects here and in previous research [29,30], are inevitably 
unappealing to most people. However, these barriers are not intractable and may be able to 
be addressed by technological advances which improve the quality, affordability and 
availability of animal product alternatives [73]. 
 
4.4.3. Addressing Objections through Animal Product Alternatives 
 
Animal advocates often highlight the ethical and environmental arguments for vegetarianism 
and veganism, and indeed, much research has been conducted comparing the relative 
persuasiveness of these and other rational arguments [55,62,74]. However, these findings 
indicate that the majority of meat-eaters do not need persuading of these arguments. The 
data suggest that many meat-eaters recognise the benefits of avoiding animal products but 
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find vegetarianism/veganism to be too inconvenient, expensive or simply not enjoyable. 
These objections are practical rather than ideological and may be able to be addressed 
through practical solutions rather than ideological persuasion. 
 
Hoek et al. [73] have argued that replacement of meat consumption is likely to be best 
achieved not by reiterating reasoned arguments for reducing meat consumption, but by 
significantly improving the sensory quality of meat substitutes. Based on these data, and 
Schenk, Ršssel and ScholzÕs [30] typology of motivations and constraints, such alternatives 
need not just high sensory quality, but low cost and wide availability to address all of the 
main barriers to vegetarian and vegan eating. Developing good quality, low cost and familiar 
replacements for animal products is likely to be the best route to replacing animal product 
alternatives. 
 
First, taste and enjoyability must be addressed. Plant-based meat analogues are becoming 
increasingly realistic, and some consumers now find it difficult to distinguish them from 
conventional meat [75]. Plant-based dairy alternatives have been popular for some time and 
have been implicated in a 7.5% year-on-year fall in dairy sales in the USA [76]. Emulating 
the sensory properties of animal products using plant-based ingredients is one possible way 
to overcome the taste barriers to vegetarianism and veganism, though many existing 
alternatives fail to satisfy meat-eaters [73]. 
 
Another approach to overcoming the taste and enjoyability barrier is by creating identical 
animal products using cellular agriculture [77]. In particular, scientists in academia and 
industry are working to further the development of cultured meat, which can be grown from 
animal cells rather than by rearing animals [78]. Cultured meat production does not need to 
harm animals and potentially has a lower environmental footprint than conventional meat 
[79]. Therefore, producing meat in this way could allow consumers to continue enjoying the 
taste and texture of animal meat whilst circumventing many of the ethical and environmental 
concerns around meat production. However, widespread consumer acceptance of these 
products is far from certain [80]. 
 
Second, vegetarian and vegan diets must be easier and more convenient to follow. Again, 
there is reason to be optimistic here. Several high-profile mainstream food outlets have 
added vegan options to their menus recently, seemingly driven by a rise in demand [81,82]. 
One analysis by Foodable Labs [83] found that 51% of chefs in the USA added vegan options 
to their menu in 2018, an increase of 31% from the previous year. Vegan options at chain 
restaurants and supermarkets are increasingly common, improving easy and convenient 
access to vegan options. Moreover, meat analogues sold in supermarkets provide a direct 
replacement for meat in dishes, meaning that consumers can cut out meat whilst keeping the 
same recipes they are used to. As research has demonstrated, familiarity and ease of cooking 
are important factors in willingness to substitute meat [84]. 
 
Third, affordability of alternatives must improve. Indeed, one analysis found that a 
vegetarian diet tended to be cheaper than one including meat, but a vegan diet was most 
expensive of all [22]. This is likely because some animal product alternatives (including 
plant-based milks and plant-based meat analogues) tend to be more expensive than 
conventional animal products. This may be a result of their status as relatively niche, and 
therefore low supply. As consumer interest in these products grows, we may see their price 
fall in the coming years. Indeed, one analysis has argued that the price of plant-based meat 
analogues is likely to fall due to supply catching up with demand, higher quality ingredients 
being produced at larger scale, the development of infrastructure, economies of scale brought 
in by established food businesses investing in the space and a shift in focus from research 
and product development to scaling up production [85]. 
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4.4.4. Limitations 
 
There are some limitations to this study which must be considered. Firstly, research using 
self-reported attitude and intention measures is perennially prone to social desirability bias, 
particularly around moralised issues [86]. In order to counter this, a very specific intention 
measure was used: Participants said how they thought their consumption would change Ôone 
month from todayÕ, a specific quantifiable target. Participants also saw the message ÔThank 
you for being honest!Õ in an attempt to prevent people overestimating their intended changes. 
Nevertheless, Humane League Labs [87] have recommended against relying on self-reported 
intentions measures like these in future. 
 
Secondly, the sample was younger than the general UK population, and therefore, these 
results may not be generalizable to older portions of the population. The median age in the 
sample was 30, compared to the median age in the UK of 40.2 [88]. This may be linked with 
more positive evaluations of vegetarian and vegan diets than one would expect amongst the 
general population, since evidence suggests that younger people are more likely to embrace 
these diets [36,89]. 
 
4.4.5. Future Research 
 
The present research focused on evaluations of specific aspects of vegetarianism and 
veganism and found that the major negative views of these diets related to their price, taste 
and convenience. Indeed, many meat-eaters recognise the arguments for vegetarianism and 
veganism but do not change their diet because of practical, rather than ideological, reasons. 
The most promising avenue of future research for reducing the consumption of animal 
products, therefore, is the development and marketing of products designed to address these 
deficiencies. Bringing products to market which can replace animal products and are 
familiar, enjoyable, affordable and widely available is likely to be an excellent strategy for 
reducing consumption of animal products in the long term. 
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Thus far, I have argued that a reduction in animal farming represents important moral 
progress, and that a variety of social and psychological factors make it difficult to appreciate 
the urgency of such progress. However, we have also seen that, although many meat-eaters 
view vegetarian and vegan diets as ethical, healthy, and good for the environment, they also 
see them as expensive, inconvenient, and most importantly - a sacrifice in terms of taste. As 
a result of this, the majority are unwilling to reduce their meat consumption. 
 
This data implies that highlighting the arguments in favour of vegetarianism is unlikely to 
be effective in reducing animal product consumption, because many people are already 
aware of and agree with these reasons. In terms of the AIDA model, we might say that these 
people have passed through the stages of attention and interest, but meat attachment is 
preventing them from developing the desire to reduce their meat consumption. 
 
For this group of consumers who know there are good reasons to eat less meat, but just do 
not want to, the barriers to meat reduction are not ideological but merely practical. It is 
possible that such people would want to contribute to reducing environmental and animal 
harm if they did not have to stop eating meat. With cultured meat, grown from animal cells 
in vitro (Post et al., 2020), this will soon be possible. However, as recent decades have 
shown, public acceptance of novel food technologies is not a given (Mohorcich & Reese, 
2019). Therefore, if we are to realise the potential benefits of cultured meat, it is useful to 
assess what is already known about public perceptions of the technology. My third study 
was a systematic review of the literature on consumer acceptance of cultured meat. 
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5. Consumer Acceptance of Cultured Meat: A 
Systematic Review 
 
Abstract 
 
Cultured meat grown in-vitro from animal cells is being developed as a way of addressing 
many of the ethical and environmental concerns associated with conventional meat 
production. As commercialisation of this technology appears increasingly feasible, there is 
growing interest in the research on consumer acceptance of cultured meat. We present a 
systematic review of the peer-reviewed literature, and synthesize and analyse the findings of 
14 empirical studies. We highlight demographic variations in consumer acceptance, factors 
influencing acceptance, common consumer objections, perceived benefits, and areas of 
uncertainty. We conclude by evaluating the most important objections and benefits to 
consumers, as well as highlighting areas for future research.  
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5.1 Introduction  
 
The ethical and environmental concerns associated with meat production will be exacerbated 
as millions rising out of poverty in developing countries drive a 73% increase in demand for 
meat by 2050 (Food and Agriculture Organization, 2003, 2011). Meanwhile, consumers in 
the West are unwilling to reduce their meat consumption  (Tobler, Visschers, & Siegrist, 
2011), yet are increasingly concerned about the implications of meat for sustainability and 
animal welfare (Vinnari & Tapio, 2009). Alongside changes to conventional farming 
systems, various types of artificial meat may play a role in addressing these issues (Bonny, 
Gardner, Pethick, & Hocquette, 2017). 
 
One proposed solution is cultured meat, which can be grown from animal cells in a culture 
medium rather than being taken from slaughtered animals (Post, 2012). Cultured meat 
largely circumvents the need for animals in the meat production system, alleviating a milieu 
of animal welfare, public health, and environmental concerns associated with conventional 
meat (Hopkins & Dacey, 2008; Mattick, Landis, & Allenby, 2015; Tuomisto & de Mattos, 
2011; Zhi-Chang, Qun-Li, & Lin, 2015). 
 
Several prototypical cultured meat products have been made (BBC, 2013; The Telegraph, 
2017), and whilst it is not yet available commercially, several producers are aiming to sell 
cultured meat within five years (BBC, 2015; Business Insider UK, 2017). Given the expected 
commercialisation of the technology, and widespread consumer rejection of other 
conceptually similar food technologies such as GMOs (B‡n‡ti, 2011), there is now 
significant interest in consumer acceptance of cultured meat. Some have claimed that 
consumer acceptance could be the biggest barrier cultured meat faces (Sharma, Thind, & 
Kaur, 2015).  
 
Consumer acceptance of cultured meat has been the subject of several studies in recent years. 
Hartmann and Siegrist (2017) recently explored this as part of a systematic review. However, 
this review was restricted to quantitative studies, which meant valuable insights from several 
qualitative studies were omitted (O'Keefe, McLachlan, Gough, Mander, & Bows-Larkin, 
2016; Verbeke, Marcu, et al., 2015). Moreover, several relevant studies have been published 
since that review, such is the present interest in cultured meat (including Siegrist & SŸtterlin, 
2017; Wilks & Phillips, 2017).  
 
Given the increasing urgency of addressing sustainability in meat production and the 
impending commercial feasibility of cultured meat, it is imperative to synthesize the current 
evidence base about public perceptions of cultured meat. The present systematic review, 
therefore, aims to provide an updated and comprehensive answer to the question, ÔWhat is 
known about consumer acceptance of cultured meat?Õ It is hoped that the findings will be of 
use to researchers looking at public understanding of novel food technologies, and those in 
the industry developing cultured meat. 
 
5.2 Methodology 
 
This systematic review sought to identify, collate, and synthesize the findings of empirical 
studies looking at consumer acceptance of cultured meat. The review followed the five steps 
outlined by Khan, Kunz, Kleijnen, and Antes (2003): framing the question, identifying 
relevant publications, assessing study quality, summarising the evidence, and interpreting 
the findings. 
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5.2.1. Framing the question 
 
This review addressed the question: what is known about consumer acceptance of cultured 
meat? We applied the inclusion/exclusion criteria listed in Table 5.1. 
 

 
 
  

Table 5.1: Inclusion and exclusion criteria used for article selection. 
Inclusion criteria  Exclusion criteria 
Full text paper published in peer-reviewed 
journal 
Papers presenting the results of primary 
empirical studies 
Quantitative or qualitative studies 
Focus on consumer attitudes towards 
cultured meat 
English language 

Non-peer-reviewed sources 
Papers which do not present primary 
research (review papers, discussion papers, 
etc.) 
Focus on other aspects of cultured meat 
(production processes, media coverage, 
etc.) with no consumer behaviour focus 
Papers focusing on vegetarianism, 
veganism, plant-based meat alternatives, 
organic meat, high animal welfare meat 
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5.2.2 Identifying relevant publications 
 
We searched a broad variety of literature databases using a search term1 including a wide 
range of alternative terms for Ôconsumer acceptanceÕ and Ôcultured meatÕ. Figure 5.1 depicts 
how these records were subsequently filtered: 
 
Figure 5.1: Process for identifying and excluding records based on Moher, Liberati, 

Tetzlaff, Altman, and PRISMA Group (2009). 

 

                                                
1 Available from author. 
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Records 
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Records 
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Total records identified 
(n = 1200) 
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(n = 68) 

Records after duplicates removed 
(n = 1132) 

Excluded based on titles/sources 
(n = 886) 

Records screened 
(n = 246) 

Excluded based on abstracts 
(n = 194) 

Records screened 
(n = 52) 

Excluded based on full text 
(n = 40) 

Records included in analysis  
(n = 14) 

Additional papers identified 
during review process (n = 2) 
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5.2.3 Assessing study quality 
 
The 14 studies identified as relevant were then subject to a quality assessment using the 
Standard Quality Assessment Criteria for Evaluating Primary Research Papers from a 
Variety of Fields (Kmet, Lee, & Cook, 2004). For more detail on these criteria, see Appendix 
B. Since all the eligible studies identified achieved reasonable quality ratings, none were 
excluded from the review. The quality assessment did, however, highlight methodological 
concerns in some studies, which led to caveats being issued in relation to their findings. 
 
5.3 Results 
 
A summary of each included studyÕs design, sample, description given of cultured meat, and 
main findings is shown in Table 5.2. 
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Table 5.2: Summary of studies included in the review. 

Study Design Country & sample Description given to participants Main findings 
Bekker, Fischer, 
Tobi, and van Trijp 
(2017) 

Experimental Netherlands: 190, 194, 192 
university students (three 
experiments) 

Text description. Used the term Ôcultured 
meatÕ. Discussed the production method, 
environmental impact, taste, and 
artificiality. Descriptions were 
experimentally manipulated to be 
positive/negative. 

Positive and negative information about cultured 
meat (or a related product) influenced explicit, 
but not implicit, attitudes towards it in the 
direction of the information. There was less 
effect for more familiar participants. 

Hocquette et al. 
(2015) 

Survey  France and international: 
1,890 educated people; many 
scientists and meat industry 
workers, including people 
personally known to authors 

Presentation/text description. Used the 
terms Ôin vitro meatÕ, and Ôlab or factory 
grown meatÕ. Some participants were told 
in a presentation about the production 
method, environmental, animal welfare, 
and food security benefits. Most 
participants read text about the production 
method, potential health benefits, and 
extensive production challenges. 

Most respondents believed that the meat industry 
had substantial environmental and animal 
welfare problems, and believed that cultured 
meat was feasible and realistic. However, only a 
minority chose eating cultured meat as their first 
choice to mitigate problems related to meat 
production. Most thought it would not be healthy 
or tasty, and thought consumers would not accept 
it. Nonetheless, many were in favour of 
supporting further research into cultured meat. 

Siegrist and 
SŸtterlin (2017) 

Experimental Switzerland: 244, 253 online 
participants from research 
panel (two experiments) 

Text description. Used the term Ôin vitro 
meatÕ. Discussed the production method, 
environmental and animal welfare 
benefits, and potential health risks. 

Health risks from cultured meat were judged to 
be less acceptable than health risks from 
conventional meat. This effect was fully 
mediated by perceived naturalness. 

Siegrist, SŸtterlin, 
and Hartmann 
(2018) 

Experimental Switzerland: 204, 298 online 
participants from research 
panel (two experiments) 

Text description. Used the terms Ôin vitro 
meatÕ and Ôred meatÕ (description was 
experimentally varied). Discussed the 
production method, environmental and 
animal welfare benefits, artificiality, and 
stated that the taste was comparable to 
conventional meat. 

Cultured meat has lower acceptance than 
conventional meat because of its perception as 
unnatural. Discussing cultured meat increased 
acceptance of conventional meat. Non-technical 
descriptions of cultured meat lead to higher 
acceptance than technical descriptions, largely 
explained by perceived unnaturalness and 
disgust. 

Slade (2018) Experimental Country not specified: 533 
online participants recruited 
through a research 
organisation 

Text description. Used the term Ôcultured 
meatÕ. Very brief description discussing 
the production method only. 

A minority of participants (11%) chose cultured 
meat over conventional meat or plant-based 
meat. Preference for cultured meat was higher 
amongst men, younger people, more educated 
people, those who consume meat substitutes, and 
those with high concern for the environment.  

Verbeke, Sans, and 
Van Loo (2015) 

Exploratory 
experimental 
(before/after 
testing) 

Netherlands: 180 online 
participants, mainly students 

Text description. Used the terms Ôin vitro 
meatÕ and Ôcultured meatÕ. Basic 
information discussed the production 
method only. Additional information 

The provision of additional information about the 
benefits of cultured meat increased acceptance 
compared to providing basic information only. 
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discussed environmental benefits, health 
benefits, and food safety benefits. 

Price and sensory expectations are major 
obstacles to acceptance. 

Wilks and Phillips 
(2017) 

Survey USA: 673 adults recruited 
through MTurk; broadly 
representative of country 
population 

Text description. Used the terms Ôin vitro 
meatÕ, Ôcultured meatÕ, Ôsynthetic meatÕ, 
and ÔschmeatÕ. Discussed the production 
method and challenges, and animal 
welfare. 

Most respondents were willing to try cultured 
meat, though only one third were willing to eat it 
regularly or as a replacement for conventional 
meat. Men were more receptive than women, as 
were liberals compared to conservatives. The 
primary concerns were price, taste, and 
unnaturalness. 

Bekker, Tobi, and 
Fischer (2017) 

ÔFreelistÕ word 
association task 

Netherlands: 30 graduate 
students (10 each from 
Netherlands, China, 
Ethiopia) 

Text description. Used the term Ôcultured 
meatÕ. Discussed the production method 
and challenges, as well as environmental, 
animal welfare, and food safety benefits. 

Most associations related to the future and 
societal impact. Cultured meat was generally 
conceived of as comparable to conventional meat 
in terms of physical properties and contents, 
though some participants conceived of it as not 
ÔrealÕ meat. This varied between participants of 
different countries, depending on how liberal 
their definition of meat was. 

Laestadius and 
Caldwell (2015)  

Online comment 
analysis 

USA: 462 commenters 
making 814 comments on US 
news stories 

No description given Ð participants were 
reacting to news stories which described 
cultured meat. 

Overall, comments were more negative than 
positive. Positive comments mainly related to 
animal welfare, the environment, and public 
health benefits, whereas negative comments 
related to cultured meat being unnatural and 
unappealing. 

Laestadius (2015) Both positive and negative comments were 
grounded in similar values (including animal 
welfare, sustainability, justice, naturalness, and 
maximising scarce resources) but interpreted 
cultured meat differently. Themes similar to 
above.  

O'Keefe, 
McLachlan, Gough, 
Mander, and Bows-
Larkin (2016) 

Focus groups UK: 40 participants in 6 
focus groups in Manchester 

No information about description given in 
the paper.  

Overall, a sense of scientific progress 
underpinned a positive discussion of cultured 
meat. Much of the discussion related to 
sustainability, though the main perceived benefit 
was to animal welfare. Many had questions about 
the safety and nutrition of the product, and 
overall agreed it would have to be cheaper than 
conventional meat to gain acceptance.  

Tucker (2014) Focus groups New Zealand: 69 participants 
in 19 focus groups across NZ 

Exact description not given in the paper. 
Participants were shown an image and 
given a Ôbrief descriptionÉ including the 
positive and negative aspects and 
implicationsÕ (p. 171) 

There was an overall negative view of cultured 
meat, although some (particularly males, 
younger people, middle income people, and city 
dwellers) were positive. The main perceived 
benefits were animal ethics and increased protein 
productivity, whereas the main perceived 
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drawbacks were sensory characteristics, 
unnaturalness, and perceived unhealthiness. 

Verbeke, Marcu, et 
al. (2015)  

Focus groups UK, Belgium, Portugal: 174 
online participants, 109 focus 
group participants 

Video. Used the term Ôsynthetic meatÕ. 
Discussed the production method and 
challenges, and animal welfare benefits. 

Initial reactions related to disgust and 
unnaturalness. Participants perceived few 
personal benefits, but acknowledged societal to 
the environment and food security. Personal and 
societal risks related to health, safety, and 
adverse social and economic effects. Further 
considerations concerned inevitable scientific 
progress, governance and risk control, and the 
need for regulation and clear labelling. 

Marcu et al. (2015) ParticipantsÕ sense-making strategies included 
anchoring to more familiar technologies, using 
metaphors and commonplace arguments to close 
off debate, and establishing polarities. 
Conversely, some asked questions and engaged 
in pragmatic consideration of the possible costs 
and benefits. 



 
These findings will be further discussed in four sections. First, we will review the overall 
picture of consumer acceptance, including survey data, demographic variations, and factors 
which may influence acceptance. Secondly, we will discuss common personal and societal 
objections to cultured meat. Thirdly, we will highlight some areas in which there is 
significant consumer uncertainty. Finally, we will discuss some of the perceived benefits of 
cultured meat. 
 
5.3.1 Consumer acceptance 
 
First, we will discuss findings which relate to overall willingness to eat cultured meat. 
 
5.3.1.1 Personal willingness to eat cultured meat 
 
Three surveys have investigated the rate of personal willingness to consume cultured meat, 
each with different findings (Hocquette et al., 2015; Slade, 2018; Wilks & Phillips, 2017). 
These differences are likely underpinned by differences in the samples, descriptions of 
cultured meat, and question design. 
 
Wilks and Phillips (2017) give an overall positive view of consumer acceptance, reporting 
that 65.3% would be willing to try cultured meat, of whom 32.6% would be willing to eat it 
regularly, 47.7% would be more willing to eat it compared to soy-based meat substitutes, 
and 31.5% would be willing to eat it as a replacement for farmed meat. Hocquette et al. 
(2015), meanwhile, found that between 5 and 11% of their respondents said they would eat 
cultured meat, and Slade (2018) report that 11% chose cultured meat over conventional and 
plant-based alternatives. 
 
Whilst Wilks and Phillips (2017) and Slade (2018) surveyed reasonably representative 
samples with minor deviations from census populations,  Hocquette et al. (2015) did not 
intend their sample to be representative, thus limiting generalizability: 40.4% of their total 
sample were scientists, 9.3% were working in the meat sector, and a further 11.3% were 
scientists working on meat, whilst some respondents were from Ômailing lists or groups of 
people known by researchersÕ (p. 275).  
 
Furthermore, as shown in Table 2, the descriptions of cultured meat given to participants 
differed greatly. More importantly, respondents in each survey answered very different 
questions: Wilks and Phillips (2017) asked participants whether they would try, buy 
regularly, prefer to other products, and pay more for cultured meat, and participants used 
Likert scales to indicate their propensity to do each of these. Conversely, Slade (2018) used 
a hypothetical choice experiment, asking participants to choose between cultured meat 
burgers, plant-based burgers, and conventional burgers. Similarly, Hocquette et al. (2015) 
asked respondents to choose between eating cultured meat, reducing their meat consumption, 
becoming vegetarian, or changing nothing in their meat consumption. In practice these 
options are not mutually exclusive,  and therefore the conclusion that Ôonly a minority of 
respondents (from 5 to 11%) would recommend or accept to eat in vitro meat instead of meat 
produced from farm animalsÕ (p. 273) should be taken with some scepticism. 
 
Overall, these studies indicate that most consumers are willing to try cultured meat, but a 
relatively small proportion would choose it over conventional meat or other meat 
alternatives. In practice, this preference is likely predicated on a number of factors such as 
taste, price, and popularity. Since cultured meat is not currently available commercially, 
these things cannot be accounted for.  
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Nonetheless, studies suggest some demographic variation in willingness to engage with 
cultured meat. Wilks and Phillips (2017) report that males (vs. females), liberals (vs. 
conservatives), and low income respondents (vs. high income respondents) were 
significantly more willing to try cultured meat. They also find that, whilst vegetarians and 
vegans had more positive perceptions of some aspects of cultured meat, they were 
significantly less willing to consume it than were omnivores. Slade (2018) provide further 
support for males having higher preference for cultured meat, and note the same preference 
amongst younger and more educated respondents. Some of these trends are also observed in 
the qualitative work of Tucker (2014) who reported that men, younger people, and city-
dwellers showed more willingness to eat cultured meat compared to women, older people, 
and rural participants respectively.  There is also some evidence of cultural variation in the 
way consumers relate to cultured meat (Bekker, Tobi, & Fischer, 2017), though this is based 
on non-generalizable qualitative work. 
 
5.3.1.2 Factors influencing acceptance 
 
Some evidence suggests that increased familiarity with cultured meat is associated with 
increased acceptance (Bekker, Fischer, Tobi, & van Trijp, 2017; Wilks & Phillips, 2017), 
though this has not been tested statistically. Verbeke, Marcu, et al. (2015) reported that 
participants were less resistant to the concept at the end of focus group discussions compared 
to the start. Indeed, such a relationship would be in line with what one would expect based 
on the mere exposure effect (Zajonc, 2001). Lack of familiarity may underpin many of the 
Ôsense-making strategiesÕ identified by Marcu et al. (2015, p. 11): these included using 
metaphors such as ÔFrankenfoodsÕ and ÔzombiesÕ, as well as using commonplaces such as 
Ôplaying GodÕ and Ôinterfering with natureÕ as bottom line arguments which closed off 
further debate. Anchoring cultured meat to more familiar technologies (such as GMOs and 
cloning) and attempting to define cultured meat in terms of its similarities and differences 
compared to conventional meat also indicated an attempt to locate the concept in a network 
of the familiar. Conversely, some participants engaged in pragmatic reasoning, weighing up 
the costs and benefits of cultured meat, reflecting on the process of public acculturation to 
new technologies, revealing dilemmas and ultimately expressing ambivalence.  
 
Meanwhile, experimental data indicates that measures of acceptance are sensitive to 
information provision. Verbeke, Sans, and Van Loo (2015) found that self-reported 
willingness to try, purchase, and pay more for cultured meat increased when participants 
were given additional information about the benefits for the environment and public health, 
compared to when they just had basic information. Whilst this study is somewhat limited by 
the sample and before/after design, its findings are corroborated by Bekker, Fischer, et al. 
(2017), who report that positive or negative information about cultured meat changed 
explicit (but not implicit) attitudes towards cultured meat in the direction of the information. 
Subsequent experiments in this study found that providing positive/negative information 
about solar panels (a related product in the ÔsustainabilityÕ category) also affected attitude 
measures towards cultured meat, leading the authors to speculate that ÔThe pre-activated 
associations with sustainability in turn may have facilitated making sense of the unfamiliar 
attitude object.Õ (p. 252). This interpretation of their results seems to be in line with Marcu 
et al.Õs (2015) identification of anchoring to familiar technologies as a key part of the sense-
making process surrounding cultured meat. 
 
Additionally, Siegrist, SŸtterlin, and Hartmann (2018) found a significantly higher rate of 
acceptance when participants were given a non-technical description of cultured meat 
compared to a technical description due to a difference in perceived naturalness and evoked 
disgust. The authors recommend that advocates give non-technical descriptions of cultured 
meat which focus on the similarity of the product to conventional meat, rather than the 
difference of the production process. 
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Finally, Slade (2018) found that preference for cultured meat was significantly higher when 
its price was lower, and when its perceived market share was higher. Whilst the former is in 
line with other research (see Section 3.2.1 on anticipated price), the latter indicates that 
perceived popularity is a predictor of acceptance; the author speculates that this could be due 
to a desire to conform to social norms, or because consumers use popularity to infer product 
quality. In any case, it must be considered that existing research has framed cultured meat 
as a future technology, unverified by other consumers, and therefore consumer acceptance 
in practice may differ significantly from the observations of these studies. 
 
5.3.2 Common objections to cultured meat 
 
Common objections to cultured meat broadly relate to either personal or societal concerns.  
 
5.3.2.1 Personal concerns 
 
Unnaturalness 
 
Amongst the most common objections to cultured meat is that it is unnatural. Marcu et al. 
(2015) report that Ônatural vs. artificialÕ is one of the polarities participants established in 
order to locate cultured meat relative to conventional meat. Indeed, participants in other 
studies have referred, unprompted, to Ôreal meatÕ (as opposed to cultured meat) in the context 
of these discussions (Tucker, 2014; Verbeke, Marcu, et al., 2015), or have described cultured 
meat as ÔfakeÕ (Bekker, Tobi, et al., 2017). Laestadius (2015) observed that, unlike other 
concerns, the unnaturalness objection has been recorded universally across a range of 
cultures. 
 
As well as forming the basis for some claims that it may be dangerous to consume or cause 
environmental harm (Laestadius & Caldwell, 2015; Verbeke, Marcu, et al., 2015), perceived 
unnaturalness causes some to believe that cultured meat is inherently unethical (Laestadius, 
2015). As Marcu et al. (2015, p. 9) argue, some deploy nature as an ideology within which 
anything natural is construed as being good/healthy, and anything unnatural is bad or carries 
risks. This ideology may have formed the ground for some to dismiss cultured meat using 
the commonplace Ôinterfering with natureÕ argument. 
 
Laestadius (2015) provides an insightful analysis of the unnaturalness perception, arguing 
that ethical concerns stemming from the alleged unnaturalness of cultured meat fall into two 
categories: practical concerns about unknown consequences of the technology causing 
tangible harm to human health or the environment, and a more fundamental 
conceptualisation of unnaturalness as inherently unethical. She argues that the former could 
be addressed by further research or exposure over time, whilst the latter may be insensitive 
to evidence, and further cautions against dismissing such concerns as naturalistic fallacy, 
arguing that prevailing ethics have real world consequences regardless of whether they are, 
in themselves, sound. 
 
Nonetheless, there is some evidence of people overcoming the unnaturalness objection. 
O'Keefe et al. (2016) found that participants considered that many other phenomena in 
modern society are unnatural, yet widely accepted, a finding mirrored by Verbeke, Marcu, 
et al. (2015). Laestadius (2015, p. 997) identified some comments arguing that conventional 
meat is also unnatural (Ôriddled withÉ hormones and bacteriaÕ, as one commenter said), 
though she notes that this argument did not necessarily extend to the conclusion that 
naturalness should not matter.  
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Quantitative studies highlight the role perceived unnaturalness plays in acceptance. Whilst 
Wilks and Phillips (2017) report overall agreement that cultured meat is unnatural compared 
to conventional meat, Siegrist and SŸtterlin (2017) demonstrate experimentally that 
perceived naturalness mediated respondentsÕ acceptance of health risks associated with 
conventional vs. cultured meat. Siegrist et al. (2018) also found perceived naturalness to 
mediate willingness to consume cultured meat, directly and indirectly via evoked disgust.  
 
Other evidence supports the link between perceived naturalness and disgust: Verbeke, 
Marcu, et al. (2015) report that this was one of the first reactions observed, and was 
experienced as a shared emotion in focus groups. Some of their participants described 
cultured meat as ÔvileÕ, ÔfreakishÕ and ÔweirdÕ (p. 52). In their content analysis of online 
comments, Laestadius and Caldwell (2015) report that 10% of the commenters observed 
expressed disgust, and many used terms like Ôlab-meatÕ and Ôtest-tubeÕ in a pejorative way. 
Although disgust is likely to be partly explicable through traditional notions that it guards 
against ingesting potentially harmful substances (Rozin & Fallon, 1987), Laestadius (2015) 
notes that some disgust was morally grounded.  
 
Safety 
 
A common related concern regarding cultured meat was food safety. Safety concerns were 
reported in many of these studies; Verbeke, Marcu, et al. (2015) report that this concern was 
linked to the perception of unnaturalness (mirroring the findings of Siegrist and SŸtterlin 
(2017) and Siegrist et al. (2018)) and to a sense of scientific uncertainty. Laestadius and 
Caldwell (2015) report some concerns that cultured meat could be linked to cancer, for 
example. Hocquette (2016) explains that cancerous cells could develop through cell 
proliferation, but are unlikely to harm consumers as they are dead when digested. However, 
many studies also report some participants perceiving potential safety benefits; O'Keefe et 
al. (2016), in particular, highlight this in relation to BSE affecting conventional meat, and 
report that participants expressed confidence that cultured meat would not be allowed to be 
sold unless it was proven safe. Verbeke, Marcu, et al. (2015) also reported that participants 
perceived possible safety benefits, though they expressed concerns about regulation in this 
context.  
 
On balance, there are more concerns than optimism expressed around the issue of safety in 
the qualitative literature. However, the quantitative data seems to tell a different story: 
Verbeke, Sans, et al. (2015) report that participants gave a mean rating slightly favouring 
ÔsafeÕ rather than Ônot safeÕ on a 7-point scale, whilst Wilks and Phillips (2017) reported 
similarly favourable figures on a question about the risk of zoonoses from cultured compared 
to conventional meat. It seems that, whilst people discuss safety concerns in focus groups 
and online comments, when asked directly about this issue in surveys, overall results err 
towards a perception of safety. This may reflect the difference between perception of risk 
and acceptability of risk highlighted by the results of Siegrist and SŸtterlin (2017): because 
the risk is perceived as coming from an unnatural source, it is worthy of more attention, 
though the level of risk itself may be low. 
 
Healthiness 
 
A further common concern observed in the literature relates to the nutritional content of 
cultured meat. Verbeke, Marcu, et al. (2015) report that participants generally thought that 
cultured meat would be less healthy than conventional meat, a concern also observed by 
Laestadius and Caldwell (2015). Both of these studies noted that some participants were 
open to perceiving health benefits relative to conventional meat, especially in relation to its 
lower fat content, although such perceptions were outnumbered by concerns about 
unhealthiness. Bekker, Tobi, et al. (2017) also observe mixed perceptions here, whilst 
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Tucker (2014) notes that although some participants said cultured meat was likely to be 
unhealthy, this was not a key reason for rejection. Hocquette et al. (2015) found that 28.6% 
of their respondents thought that cultured meat would be healthy, whilst 37.9% thought it 
would not be (33.5% did not know). Both Verbeke, Sans, et al. (2015) and Wilks and Phillips 
(2017) reported mean figures almost exactly in the middle of the ÔhealthinessÕ scales 
included in their studies, indicating that there is overall uncertainty as to the healthiness of 
cultured meat. 
 
Anticipated taste/texture/appearance 
 
Many consumers anticipate cultured meat having an inferior taste, texture, or appearance 
compared to conventional meat. This is a major theme highlighted by Tucker (2014), who 
argues that lack of sensory appeal was the main reason underpinning rejection of cultured 
meat. Similarly, Verbeke, Marcu, et al. (2015) reported that many participants anticipated 
inferior taste, and those who said they might eat it said that tasting as good as conventional 
meat would be a condition of regular consumption. O'Keefe et al. (2016) highlighted some 
participants wanting to be able to compare cultured meat side-by-side with conventional 
meat for aesthetic appeal, whilst Bekker, Tobi, et al. (2017) find evidence of concerns about 
taste and texture (some anticipated a ÔsoftÕ or ÔboringÕ texture) were held by participants 
from all three countries in their study. Laestadius and Caldwell (2015) found comments on 
online news articles anticipating a good and bad taste in equal measure; those who were 
pessimistic about the taste and texture often mentioned the lack of fat, which was mentioned 
in several of the news articles from which comments were gathered. Hocquette et al. (2015) 
found that just 23.6% of their respondents thought that cultured meat would be tasty; 39% 
thought it would not be, and 37.5% did not know. Wilks and Phillips (2017) and Verbeke, 
Sans, et al. (2015) both report that their samples, on average, thought that cultured meat 
would be less tasty than conventional meat, whilst Slade (2018) found that almost 90% of 
their sample believed cultured meat would taste worse than conventional meat, though most 
thought it would taste better than plant-based meat alternatives. 
 
Anticipated price 
 
Bekker, Tobi, et al. (2017) report that price was a theme discussed by participants from all 
cultures; some participants anticipated cultured meat being cheaper whilst others thought it 
would be more expensive. Verbeke, Marcu, et al. (2015) also report such uncertainty, further 
noting that some participants said they would buy cultured meat if it was cheaper, whilst 
others thought the perceived ethical benefits would justify paying the same price. O'Keefe 
et al. (2016) report that their participants said it would have to be cheaper to achieve 
mainstream acceptance, but also discussed the possibility of producing superior cuts of meat 
at a cheaper price. Slade (2018) found that a lower price was a significant predictor of 
preference for cultured meat, indicating that price competitiveness will likely be important 
for consumers in practice. Laestadius and Caldwell (2015) note that many commenters 
reacted to the very high ÔpriceÕ of around $350,000 reported in the media, which was in fact 
the cost of the entire research project. This sensationalist reporting may contribute to the 
perception that cultured meat is expensive. 
Whilst Verbeke, Sans, et al. (2015) report that their participants anticipated a slightly higher 
price, Wilks and Phillips (2017) found that their participants, on average, expected it would 
be cheaper Ôon a global levelÕ to meet demand for meat using cultured rather than 
conventional meat. This discrepancy is likely due to framing; the phrasing of the latter 
question may have triggered the idea that cultured meat could be produced cheaply to feed 
the global poor. Indeed, the idea that cultured meat could be used to feed the global poor 
who cannot afford conventional meat is a common theme in the literature (Bekker, Tobi, et 
al., 2017; Tucker, 2014). Verbeke, Marcu, et al. (2015) note that this idea allowed some 
participants to accept cultured meat in principal, whilst rejecting it in practice. Laestadius 
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(2015) reports that some commenters thought this was a good thing, whilst others perceived 
an injustice whereby only the rich would get ÔrealÕ meat. 
 
5.3.2.2 Societal concerns 
 
There is also evidence of societal concerns relating to the end of traditional animal 
agriculture, distrust of companies producing cultured meat, and the energy required for 
production. 
 
Wilks and Phillips (2017) found that, overall, survey respondents agreed that cultured meat 
would have negative impacts on traditional farmers. Such concerns were mirrored by the 
participants of Bekker, Tobi, et al. (2017), whilst Verbeke, Marcu, et al. (2015) stress that 
the anticipated losses to farming were social and cultural as well as economic: participants 
also worried that cultured meat might take away from cultural rituals in which meat plays a 
central role, such as barbecues and Sunday roasts. Furthermore, they expressed regret about 
the possible erosion of the countryside, as well as the tradition and heritage of farming (see 
Fiddes, 1994). In general, the end of traditional farming was thought of as unwelcome. 
 
Interestingly, Laestadius and Caldwell (2015) comment that these concerns seem less 
prominent amongst American consumers, perhaps because much of US agriculture is already 
industrialised (Laestadius, 2015). However, some did worry about the consolidation of 
power in the food system which could accompany a shift towards cultured meat production. 
Indeed, Laestadius and Caldwell (2015) report that 4% of commenters expressed such 
concerns, with one commenter claiming that the innovation was motivated by Ôvast profits, 
or fameÕ (p. 2463). Similarly, Verbeke, Sans, et al. (2015) note that in the aftermath of 
debates about GMOs, consumers are likely to see such products as being Ôdriven by 
corporate interestsÕ (p. 56).  
 
Many consumers expressed concerns that in the future, they may be consuming cultured 
meat without their knowledge (Laestadius & Caldwell, 2015). O'Keefe et al. (2016) reported 
participants discussing maintaining food choice in this context, whilst Verbeke, Marcu, et 
al. (2015, p. 54) quote one participant as saying ÔIf they can get your money, I donÕt think 
you will never [sic] know what you will eat.Õ This perception led some consumers to demand 
that regulation should ensure transparency in cultured meat labelling, marketing, and 
information provision. Laestadius (2015) quotes one commenter who alluded to the idea that 
cultured meat would be ÔslippedÕ into the diets of the poor, whilst the rich would continue to 
have access to conventional meat. Marcu et al. (2015) and Laestadius and Caldwell (2015) 
report some going further, alluding to dystopian sci-fi -like future visions involving Jurassic 
Park and Soylent Green. The latter observed some concerns that cultured meat could enable 
a future where cannibalism is acceptable (see Leroy & Praet, 2017). 
 
Rather more practical societal concerns pertain to the amount of energy needed for cultured 
meat production. Verbeke, Marcu, et al. (2015) and Laestadius and Caldwell (2015) both 
report this concern amongst consumers, although in general these concerns seem to be 
outweighed by perceptions that cultured meat will be relatively sustainable. 
 
5.3.3 Doubts and uncertainty 
 
Consumers express doubt and uncertainty regarding some aspects of cultured meat, in 
particular its feasibility, ethical status, and how it will be regulated. 
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5.3.3.1 Feasibility 
 
Verbeke, Marcu, et al. (2015) and O'Keefe et al. (2016) both report some scepticism about 
the feasibility of cultured meat, although participants recognised that other food technologies 
were once thought to be unfeasible (including microwave meals and astronauts eating Ôfood 
in a tubeÕ). Laestadius and Caldwell (2015) report some specific aspects perceived as 
unfeasible, including the idea that cultured meat could never be made affordable, and that it 
could never be made without foetal bovine serum as a culture medium, so could never be 
truly animal-free. Quantitative data indicates that, whilst people tend to favour the view that 
cultured meat is feasible, overall results are far from decisive, and significant scepticism 
remains (Hocquette et al., 2015; Wilks & Phillips, 2017). 
 
5.3.3.2 Ethical status 
 
There is some disagreement among consumers regarding the ethical status of cultured meat. 
Laestadius (2015) has argued that both those in favour of and those against the technology 
often express the same values, but interpret the role of cultured meat relative to those values 
differently. For example, whilst both claim to care about animal welfare, those in favour of 
cultured meat claim that the technology will reduce animal suffering, whereas those opposed 
to it object that it will reduce the number of living animals. However, this apparent ethical 
indecision is not replicated in the quantitative data: both Verbeke, Sans, et al. (2015) and 
Wilks and Phillips (2017) report fairly strong agreement that cultured meat is ethical, 
especially compared to conventional meat. Other issues including the economic impacts 
(Laestadius & Caldwell, 2015) and the perception of unnaturalness (Verbeke, Marcu, et al., 
2015) appear to underpin ethical uncertainty about other aspects of cultured meat. 
 
5.3.3.3 Regulation and control 
 
Verbeke, Marcu, et al. (2015) and O'Keefe et al. (2016) both report that consumers were 
anxious to ensure proper regulation around cultured meat. Whilst participants in the latter 
study wanted to ensure that food producers maintained quality and choice, and that 
consumers would know what they are eating, Verbeke, Marcu, et al. (2015) report more 
detailed demands, including transparency in labelling, marketing, and information provision. 
Laestadius and Caldwell (2015) highlight regulation as a potential tool for building public 
trust and acceptance.  
 
5.3.4 Positive perceptions 
 
Whilst the most common benefits of cultured meat consumers perceive are to animals and 
the environment, some also acknowledge potential benefits to food security and public 
health. O'Keefe et al. (2016) note that positivity towards science and progress generally 
underlie many positive perceptions of cultured meat. This stands in opposition to the 
naturalistic ideology discussed above, instead holding science and technology as a source of 
valuable progress. 
 
Avoiding animal slaughter was the most commonly perceived benefit of cultured meat for 
meat-eaters and vegetarians alike (O'Keefe et al., 2016; Tucker, 2014). Whilst some 
consumers have expressed concern that cultured meat will lead to a reduction in the number 
of living animals, reinforce demand for meat, or change our relationship to animals and 
nature (Laestadius & Caldwell, 2015; Verbeke, Marcu, et al., 2015), Wilks and Phillips 
(2017) report that on average, people agreed that cultured meat would improve animal 
welfare conditions, and disagreed that it would reduce the number of happy animals on earth.  
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Consumers also perceive benefits to the environment of cultured meat, mainly in relation to 
reduced greenhouse gas emissions (Bekker, Tobi, et al., 2017; Laestadius & Caldwell, 2015; 
Verbeke, Marcu, et al., 2015). Some express a belief that cultured meat will have 
environmental costs or be less efficient (Laestadius & Caldwell, 2015; Verbeke, Marcu, et 
al., 2015), but again the quantitative data indicates that consumers believe cultured meat will 
be more environmentally friendly than conventional meat, especially in terms of greenhouse 
gas emissions (Verbeke, Sans, et al., 2015; Wilks & Phillips, 2017). 
 
Some studies report perceived benefits of cultured meat for public health, particularly with 
regards to the potential for reduced fat content (Bekker, Tobi, et al., 2017; Laestadius & 
Caldwell, 2015), and avoiding zoonotic diseases (Bekker, Tobi, et al., 2017; O'Keefe et al., 
2016). Wilks and Phillips (2017) report that their participants perceived less risk of zoonoses 
from cultured meat, whilst Verbeke, Sans, et al. (2015) report that their sample considered 
it safe overall, although they were undecided about its healthiness. Hocquette et al. (2015) 
also report split opinions on the healthiness of cultured meat. 
 
Several studies report a perception that cultured meat will enable the global poor to afford 
meat (Laestadius, 2015; Tucker, 2014; Verbeke, Marcu, et al., 2015). Indeed, Tucker (2014) 
reports that Ôhigher capacity protein productionÕ was the second most common reason given 
in support of cultured meat. This is seemingly underpinned by the assumption that cultured 
meat could be produced more cheaply and on a larger scale than conventional meat, which 
is unlikely to be the case initially. Cultured meat may have benefits for global food security, 
but these are more likely to be a result of reducing the food input of meat (which could 
otherwise be fed to humans) and mitigating some harmful effects of climate change.  
 
5.4 Discussion 
 
Research on consumer acceptance of cultured meat has found significant demographic 
variation in rates of acceptance and identified several common objections, perceived 
benefits, and areas of uncertainty. Further, identifiable sense-making strategies underlie 
discourses of acceptance or rejection, and attitudes and intentions are sensitive to the 
information available to consumers. In the following discussion, we place these findings in 
the context of wider literature, and consider some implications for the future of meat 
consumption. 
 
5.4.1 Overall acceptance and demographic variation 
 
The demographic trends we observe in acceptance of cultured meat are in line with those 
observed for other novel food technologies and related theory. In particular, studies on 
acceptance of genetically modified food (which many consumers consider conceptually 
similar to cultured meat (Marcu et al., 2015)) have observed higher acceptance amongst 
males vs. females (Moerbeek & Casimir, 2005), amongst younger vs. older people 
(Magnusson & Hursti, 2002), and amongst those with more education and familiarity with 
the technology (Huang, Qiu, Bai, & Pray, 2006).  
 
Tucker (2014) points to theory which may underpin some of these trends; BŠckstršm, 
PirttilŠ-Backman, and Tuorila (2003) have argued that women may be more reluctant with 
regards to novel foods based on heightened concerns about safety, whilst Nath (2011) 
highlights toughness and daring as components of western masculinity being reasons for 
increased willingness of males to embrace novel foods. Youth and education, meanwhile, 
are characteristics of early adopters of new technology according to RogersÕ (2003) diffusion 
of innovation framework. Age has been shown to be negatively correlated with openness to 
experience (McCrae et al., 1999), suggesting that older people are more likely to stick to 



 139 

established habits. Meanwhile, those with more education are more likely to engage in 
analytic, deliberative thinking (Sinclair, 2014) and less likely to make decisions based on 
heuristics such as naturalness. In the context of cultured meat, this may be more likely to 
lead to acceptance. Finally, increased liking for more familiar objects is well documented, 
particularly with regards to food (Crandall, 1985; Pliner, 1982), though this has yet to be 
statistically demonstrated with regards to cultured meat.  
 
Whilst there is limited peer-reviewed evidence around cultural variation in acceptance of 
cultured meat (Bekker, Tobi, et al., 2017), this is supported by evidence from outside of the 
peer-reviewed literature. Eurobarometer (2005) reported considerable differences in 
acceptance of cultured meat between different European countries, whilst Surveygoo (2018) 
found substantially higher acceptance in the USA compared to the UK. Given limited 
evidence on this issue and the increasing importance of addressing these issues in developing 
countries, further research is warranted. Additionally, though several analyses of media 
coverage of cultured meat have been published (Dilworth & McGregor, 2015; Goodwin & 
Shoulders, 2013; Hopkins, 2015), research thus far has not explored how media 
representations of cultured meat will impact consumer acceptance. 
 
One issue in this literature is the inconsistency in descriptions given to participants and 
measures of acceptance used, which renders most separate studies effectively incomparable. 
This is an issue which accounts for the drastically different conclusions of Wilks and Phillips 
(2017) and Hocquette et al. (2015), but which also affects data on acceptance of cultured 
meat from outside the peer-reviewed literature (Flycatcher, 2013; Pew Research, 2014; 
Surveygoo, 2018). These surveys often report drastically different rates of acceptance, even 
for similar populations. Using standardised descriptions and questions would allow future 
research to be more comparable across time and cultures. 
 
5.4.2 Objections 
 
Although consumers in these studies raised a wide variety of objections to cultured meat, it 
seems that only a few are important drivers of behaviour. Wilks and Phillips (2017) asked 
why participants might be unwilling to try cultured meat, and found that these concerns were 
cited at dramatically different rates: 79% of their sample had concerns about the taste/appeal, 
whilst 24% had ethical concerns, and 20% were worried about the price. Interestingly, other 
concerns (including safety) accounted for no more than 4% of responses to this question, but 
this can likely be explained by the response formats; whilst the three most commonly cited 
concerns could be expressed by checking a box, ÔotherÕ concerns required participants to 
enter text, meaning that it is likely that safety concerns in particular were under-reported in 
this study. Indeed, The Grocer (2017) report that, amongst a UK sample, the most prominent 
concerns about cultured meat were about what chemicals or ingredients it contains (56%), 
possible long-term side effects (49%), and its unnaturalness (48%). Less important were 
concerns about its taste (29%) and price (23%). Taken together, these results indicate that 
healthiness, safety, taste, and price are likely to be the most important consumer concerns.  
This view is corroborated by Lusk and Briggeman (2009, p. 184), who found that, regarding 
food choice, Ôthe values of safety, nutrition, taste, and price were among the most important 
to consumersÉÕ 
 
Grunert (2005) has characterised food safety as a Ôsleeping giantÕ: whilst it is not a concern 
for consumers under normal circumstances, when a risk is perceived, safety becomes the 
single most important consideration. Siegrist and SŸtterlin (2017) demonstrate that safety 
concerns about cultured meat are inextricably linked to concerns relating to naturalness. This 
is in line with Yeung and Morris (2001), who argue that the perceived high level of scientific 
uncertainty underpin perceived risks from food technology. A recent systematic review 
identified perceived naturalness as crucial for the acceptance of food technologies across 
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cultures (Roman, Sanchez-Siles, & Siegrist, 2017), reflecting LaestadiusÕ (2015) 
observation that such concerns regarding cultured meat transcend cultures. Acknowledging 
Marcu et al.Õs (2015) conceptualisation of naturalness as an ideology, future research might 
investigate how cultured meat advocates might address this concern; would reframing 
cultured meat as natural relative to conventional meat be effective, or should producers 
attempt to deconstruct the appeal to nature? 
 
It is possible that many concerns about the safety of cultured meat will dissipate once it is 
available to consumers: whilst safety concerns have been recorded in the context of cultured 
meat as a future food, Van Wezemael, Verbeke, KŸgler, de Barcellos, and Grunert (2010) 
found that safety was considered a precondition of beef being allowed to be sold, and 
consumers might therefore infer that cultured meat is safe merely by its availability. 
Hocquette (2016) has argued that cultured meat could entail some safety risks, whilst Bonny, 
Gardner, Pethick, and Hocquette (2015) have highlighted that it also brings about safety 
benefits including reduced pathogens and contaminants.   
 
Objections based on anticipated taste or price are more straightforward. Unlike safety, which 
is considered a credence attribute that cannot be verified by experience (Font-i-Furnols & 
Guerrero, 2014), taste is an experiential characteristic, meaning that consumers can make 
their own judgements based on trying the product. Indeed, Wilks and Phillips (2017) found 
that, whilst relatively few people were willing to eat cultured meat regularly, most were 
willing to try it. This was amongst a sample for whom the primary concern was taste, 
indicating that consumers may be willing to verify this aspect for themselves. 
 
Whilst some consumers anticipated a high price, others thought it would be cheaper; this 
may be dependent on the extent to which it is framed as a solution for those in poor parts of 
the world. Most said they would not be willing to pay more for cultured meat (Wilks & 
Phillips, 2017), which is in line with SladeÕs (2018) findings that lower price predicted 
higher preference for cultured meat.  
 
In summary, the data suggests that the objections most likely to drive rejection of cultured 
meat in practice are safety concerns, taste, and price. Whilst taste and price can be verified 
through experience, safety concerns are not only more difficult to address, but may be a 
barrier willingness to try cultured meat (Verbeke, Marcu, et al., 2015). Cultured meat 
advocates, therefore, should prioritise addressing safety concerns (and to the extent that they 
are related, perceptions of unnaturalness (Siegrist & SŸtterlin, 2017)), and secondarily, 
concerns about taste and price. 
 
5.4.3 Perceived benefits 
 
The most commonly perceived benefit of cultured meat was in terms of animal welfare. 
Whilst many also perceived benefits for the environment and food security, relatively few 
discussed the potential for cultured meat to have health/safety benefits to individual 
consumers. The personal benefits, which appear to be the least obvious to consumers, are 
also those which are likely to be those most important for motivating consumption of 
cultured meat (Bruhn, 2007). However, whilst The Grocer (2017) addresses this question, 
there is currently no data in the peer-reviewed literature assessing the relative value of health, 
environmental, and animal welfare benefits, or the efficacy of persuasive messages based on 
these. 
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5.5 Conclusion 
 
The variation in survey findings points to the importance of framing. We hope that the issues 
identified in this review might form the basis of attempts to formulate a standard description 
and set of measures which can be used in future studies to enable more comparable and 
comprehensive data. 
 
Furthermore, framing itself could be an important variable to consider in future research on 
this topic. Research could build on existing studies to investigate how different descriptions 
of cultured meat affect consumer acceptance, as well as the different names used. In 
particular, studies should investigate the most effective ways of addressing concerns around 
naturalness, given the centrality of naturalness to perceived safety and the acceptance of food 
technologies in general. 
 
Moreover, the paucity of studies investigating the most important benefits to highlight to 
consumers is somewhat surprising, given the importance of such evidence in formulating 
information and marketing campaigns in the future. Current evidence suggests that, whilst 
consumers most readily perceive benefits to animal welfare and the environment, these 
issues are unlikely to be central to their buying decisions. Future research should therefore 
test the effect of highlighting these different benefits on consumer acceptance 
experimentally. 
 
Overall, the research reviewed in this paper is geographically focused in Europe and the 
USA. Research investigating consumer acceptance of cultured meat elsewhere in the world, 
particularly China and India, is warranted, given that most of the forecast increase in demand 
for meat will be driven by those in developing countries. Moreover, some evidence suggests 
that the character of consumer acceptance in different cultures is likely to be significantly 
different from that observed in the west. Cross-cultural studies of consumer acceptance could 
be vital in informing future marketing or regulatory strategies. 
 
It is likely that the picture of consumer acceptance of cultured meat will continue to change 
over the coming years as the concept nears commercialisation. Increased familiarity, 
increased perceived feasibility, regulation, commercial availability, media coverage, and the 
ability to try cultured meat are all factors which are likely to drive consumer acceptance in 
the future. Longitudinal studies which allow us to observe how, if at all, attitudes shift over 
time are likely to be vital going forward.  
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This review identified several areas for further exploration with respect to consumer 
acceptance of cultured meat. Of interest to this thesis are two prevalent themes in the 
literature. First, cultured meat is often perceived as unnatural and potentially unsafe. Given 
that most people are still not aware of the technology, and that those who are aware of it tend 
to have less malleable opinions, the battle for public sentiment around cultured meat is 
largely yet to be fought. Although cultured meat may be several years from market, it is 
worth thinking now about how marketers can position the product, and what product features 
will appeal to consumers so that producers and advocates can make decisions with this 
information in mind. 
 
The second theme of interest to this thesis, which I shall address first, is a lack of research 
on consumer acceptance of cultured meat outside of the West. Whilst many had studied 
perceptions of cultured meat in America and Europe, research largely neglected important 
emerging markets in Asia. In particular, China and India represent massive populations 
whose rising incomes are going to precede an explosion in demand for animal protein. 
Therefore, my fourth study sought to address this gap by surveying consumers on their 
perceptions of plant-based and cultured meat in China, India, and the USA.  
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6. A Survey of Consumer Perceptions of Plant-
Based and Clean Meat in the USA, India, and 
China 
 

Abstract 
 
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 productÕs 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 towards 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. 
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6.1 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, 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, 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, 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, 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, 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. (2011, 667) found 
significantly higher use of plant-based meats in the UK compared to the Netherlands. In a 
small study of graduate students, Bekker, Tobi and Fischer (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 towards 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; Wilks & Phillips 2017; YouGov 2013), 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, 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 
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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 & Hobden 1992) and meat attachment (Gra•a et al. 2015). 
 
6.2 Materials & Methods 
 
6.2.1 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, 158; 
Kotrlik & Higgins 2001, 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 towards 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.  
 
6.2.2 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. 
 
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 & Hobden 1992, 109) and 
the Meat Attachment Questionnaire (Gra•a et al. 2015, 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. 
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Participants who answered these questions incorrectly were subsequently removed from the 
survey. 
 
Next, participants rated their attitudes towards conventional meat on 16 different attributes 
using 5-point semantic differential scales (see section 2.3). 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 towards, and intentions towards, 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. 
 
6.2.3 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, 
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 
ofChinese consumers (N = 164) rank them for appeal and descriptiveness. Based on this 
data, we decided to use the term Ô������ Õ (approximately translates to Ôpurity meatÕ) for 
clean meat and the term Ô������ Õ (approximately translates to Ôvegetable meatÕ or Ôplant-
based meatÕ) 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 
& Hobden 1992), asking about Ôfoods from other countriesÕ rather than Ôethnic foodsÕ to 
make it more relevant to participants in India and China. Measures of behavioral intentions 
towards clean and plant-based meat were adapted from Wilks and Phillips (2017, 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: ÔUnhealthyÑ healthy, unnaturalÑ natural, 
bad for the environmentÑ good for the environment, unethicalÑ ethical, unappealingÑ
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appealing, not tastyÑ tasty, unsafeÑ safe, expensiveÑ affordable, bad for animalsÑ good 
for animals, unsustainable as a long term food sourceÑ sustainable as a long term food 
source, inconvenientÑ convenient, boringÑ exciting, not nutritiousÑ nutritious, 
unnecessaryÑ necessary, badÑ good, disgustingÑ not disgustingÕ. 
 
The full survey instruments can be viewed in our OSF registration (https://osf.io/gav7z/). 
 
6.3 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 200023.  
 
6.3.1 Descriptive Statistics 
 
Tables showing the full demographic and acceptance data of each sample can be seen in the 
supplementary materials.  
 
6.3.1.1 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 = 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 towards 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. 
 
6.3.1.2 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. 
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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. 
 
6.3.1.3 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; 37.7% were somewhat or moderately likely, 
and 48.7% 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. 
 
6.3.2 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 < .001) values 
for the Shapiro-Wilk test of normality, indicating that they are not normally distributed (see 
Figures 6.1 Ð 6.4). However, the distributions are not extreme, and ANOVA is generally 
regarded as being robust to this assumption being violated (Schmider et al. 2010). Secondly, 
LeveneÕs test indicated that the assumption of homogeneity of variance was also violated (p 
< .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. 
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Figure 6.1. Histogram showing distribution of likelihood of purchasing clean meat. 

 
 
Figure 6.2. Histogram showing distribution of likelihood of purchasing plant-based meat. 

 
  

0
100
200
300
400
500
600
700
800
900

1000

Not at all likely Somewhat likely Moderately 
likely

Very likely Extremely 
Likely

"How likely are you to purchase clean meat 
regularly?"

0
100
200
300
400
500
600
700
800
900

1000

Not at all likely Somewhat likely Moderately 
likely

Very likely Extremely 
Likely

"How likely are you to purchase plant-based meat 
regularly?"



 155 

Figure 6.3. Histogram showing distribution of food neophobia scale. 

 
 
Figure 6.4: Histogram showing distribution of meat attachment questionnaire. 

 
 
All of the ANOVAs returned significant results (p < .05). This was the case for likelihood 
of purchasing clean meat, (F(2,3027) = 132.51, p < .001), likelihood of purchasing plant-
based meat (F(2,3027)=180.96, p < .001), food neophobia (F(2,3027) = 6.15, p < .01), and 
meat attachment (F(2,3027) = 132.10, p < .001).  
 
Table 6.1 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 ÔaÕ in the US, and ÔbÕ in China and India. China 
and India, which are not significantly different, both share the superscript letter ÔbÕ. 
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Table 6.1: ANOVA results showing omnibus results and pairwise comparisons. 

 USA China India 

Likelihood of purchasing 
clean meat 

2.72a 

(1.35) 
3.52b 

(1.14) 
3.52b 

(1.30) 

Likelihood of purchasing 
plant-based meat 

2.78a 

(1.40) 
3.63b 

(1.10) 
3.73b 

(1.19) 

Food neophobia 
2.52a 

(0.84) 
2.51a 

(0.51) 
2.60b 

(0.56) 

Meat attachment 3.76a 

(0.81) 
3.70a 

(0.54) 
3.28b 

(0.78) 

 
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 < .01). We also find significantly 
lower meat attachment (p < .01) and significantly higher food neophobia (p < .01) in India 
compared to China and the USA. 
 
The composite measure for meat attachment achieved good levels of reliability in the USA 
(!  = .92), China (!  = .80) and India (!  = .88), but the results regarding food neophobia should 
be interpreted with greater caution. Although this composite measure was reliable in the US 
(!  = .88), it was less reliable in China (!  = .62) and India (!  = .64). Whilst Nunnally (1978) 
has argued that !  > .6 is an acceptable level of internal consistency, !  > .7 is more commonly 
used (Churchill 1979), and therefore this measure may be questionable in India and 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(2,2757) = 48.68, p < .01). When 
focusing on meat-eaters only, USA also has a significantly higher meat attachment than 
China (p < .01). The differences in food neophobia are still significant, also (F(2,2757) = 
3.25, p = .04). India is significantly higher than the USA (p = .02) and China (p = .04). 
 
To further illustrate the distribution of important variables measured within each country, 
we report histograms for each country showing purchase intent for plant-based and cultured 
meat, as well as food neophobia and meat attachment (see Figure 6.5). 
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Figure 6.5: Histograms showing key variables within each country. 
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The results shown here reflect the ANOVAs in Table 6.1. 
 
6.3.3 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, and one for plant-based meat.  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.  
 
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 R2, and proceeded if the change was significant at p < .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, 
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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 2.3) relating to clean or 
plant-based meat, as relevant. Again, we proceeded where the R2 change was significant at 
p < .05, and dropped insignificant variables 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.  
 
6.3.3.1 Clean meat 
 
With respect to clean meat, the final regression models were as follows: 
 
Table 6.2: Regression models showing significant predictors (standardized ! ) of intention 
to purchase clean meat in the USA, China, and India. 

Variable USA China India 
R2 = .504, Adjusted 
R2 = .500 
(F(7,979)=128.624, 
p<.001) 

R2 = .501, Adjusted 
R2 = .494 
(F(13,1005)=77.560, 
p<.001) 

R2 = .552, Adjusted 
R2 = .548 
(F(10,1011)=124.660, 
p<.001) 

!  p !  p !  p 
(Constant)  .016  .827  .125 
Gender: Female   .103 <.001   
Gender: Other   .052 .022   
Diet -.066 .004 -.066 .004 -.141 <.001 
Frequency of meat 
consumption 

  .087 <.001 .058 .032 

Political views .079 .001   .021 .314 
Income     .093 <.001 
Familiarity with 
CM 

.160 <.001 .283 <.001 .256 <.001 

Food neophobia -.082 <.001 -.093 <.001 -.031 .167 
Meat attachment   .046 .077 .134 <.001 
Attitude: 
Healthiness 

  .106 .001   

Attitude: Ethics     .167 <.001 
Attitude: Appeal .254 <.001 .121 <.001 .160 <.001 
Attitude: 
Excitement 

  .092 .002   

Attitude: Nutrition   .099 .001   
Attitude: 
Necessity 

  .116 <.001 .163 <.001 

Attitude: 
Goodness 

.209 <.001 .094 .002   

Attitude: Disgust .188 <.001     
 
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. 
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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. 
 

6.3.3.2 Plant-based meat 
 

With respect to plant-based meat, the final regression models were as follows: 
 
Table 6.3. Regression models showing significant predictors (standardized ! ) of intention 
to purchase plant-based meat in the USA, China, and India. 

Variable USA China India 
R2 = .503, Adjusted 
R2 = .500 
(F(7,979)=141.672, 
p<.001) 

R2 = .396, Adjusted 
R2 = .390 
(F(10,1008)=66.065, 
p<.001) 

R2 = .441, Adjusted 
R2 = .435 
(F(11,1010)=72.527, 
p<.001) 

!  p !  p !  p 
(Constant)  .139  .087  .116 
Gender: Female   .107 <.001   
Gender: Other   .058 .019   
Diet   -.065 .009 -.156 <.001 
Frequency of meat 
consumption 

    .089 .002 

Education     .057 .019 
Political views .071 .003   .039 .101 
Income     .076 .002 
Familiarity with 
PBM 

.141 <.001 .279 <.001 .234 <.001 

Food neophobia -.073 .002 -.109 <.001 -.063 .012 
Meat attachment -.033 .185 .071 .013   
Attitude: 
Healthiness 

  .139 <.001   

Attitude: Appeal .206 <.001 .128 <.001   
Attitude: 
Excitement 

.234 <.001   .125 <.001 

Attitude: Taste   .153 <.001   
Attitude: 
Sustainability 

  .138 <.001 .113 <.001 

Attitude: Necessity     .142 <.001 
Attitude: Goodness     .173 <.001 
Attitude: Disgust .221 <.001     
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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.  
 
6.4 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, 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 doesnÕt 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 towards 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, 18; Tucker 2014, 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 higher acceptance amongst men compared to women (Bryant and Barnett 2018, 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 oneÕs own 
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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 participantsÕ answers will have been affected 
by earlier questions. For example, participantsÕ 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. 
 
6.4.1 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, 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 (Siegrist, 
Sutterlin, & Hartmann 2018, 217; Verbeke et al. 2015, 52), 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 clean meat acceptance: gender. Whilst it is common to observe 
higher acceptance amongst men compared to women in the West (Bryant and Barnett 2018, 
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) 
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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, 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, 16). It 
may also reflect the correlation between political conservatism and disgust sensitivity (Inbar 
et al. 2012, 539-540). 
 
6.4.2 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 (Surveygoo 2018) and amongst Chinese consumers (Bekker, Tobi, and Fischer 
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 towards 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 individualsÕ judgements of food safety. 
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Research might also explore the extent to which clean meat enthusiasts are Ôreluctant 
omnivoresÕ Ð 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 than the US. These findings indicate that 
consumer demand in the three most populous countries will be ready when producers begin 
supplying these markets.   
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This research identified important potential markets in China and India, and has prompted 
further investigation into public perceptions in these markets (Arora et al., 2020; Dempsey 
& Bryant, 2020). Many of the problems cultured meat purports to solve relate to global 
problems, and therefore deploying what limited quantity of cultured meat we have 
effectively to displace the maximum demand for animals requires that we identify the most 
receptive markets. 
 
However, another area of concern identified in our systematic review was active resistance 
to cultured meat on the grounds that it is unnatural, and could be unsafe. Although it may 
not be an issue from a marketing perspective for some portion of consumers to have this 
view (see Section 12.2.1) it may become a problem if such people organise against the 
technology and are able to restrict its access to market, as was the case with GMOs 
(Mohorcich & Reese, 2019). Therefore, addressing concerns about cultured meat being 
unnatural was the focus of my fifth study.  
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7. Strategies for overcoming aversion to 
unnaturalness: the case of clean meat 
 
Abstract 
 
Clean meat (grown from animal cells rather than rearing animals) has the potential to address 
many concerns associated with meat production. However, research suggests that the 
perceived unnaturalness of clean meat could be a barrier to consumer acceptance. This study 
investigated the efficacy of different messages designed to address consumersÕ concerns 
about clean meat naturalness. In an experimental design, participants read one of four 
messages: clean meat is natural, conventional meat is unnatural, naturalness is not important, 
or highlighting benefits of clean meat without addressing naturalness. The results indicated 
that arguing that conventional meat is unnatural resulted in a significant increase in some 
measures of acceptance compared to other messages. Arguing that clean meat is natural and 
challenging the appeal to nature were less persuasive, and challenging the appeal to nature 
resulted in some measures of acceptance being lower than not addressing naturalness. We 
discuss these results in the context of existing naturalness research and give 
recommendations for further research. 
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7.1 Introduction  
 
Modern animal agriculture contributes substantially to a plethora of global problems 
including climate change, antibiotic resistance, and animal suffering (Garnett, 2009; 
Norwood & Lusk, 2011; Oliver, Murinda, & Jayarao, 2011). Despite this, consumers are 
generally unwilling to reduce their meat consumption (Tobler, Visschers, & Siegrist, 2011) 
and economic growth in developing countries means that global meat consumption is likely 
to continue to rise (Delgado, 2003), exacerbating many of the problems associated with 
animal agriculture in its current form. Though diverse forms of conventional meat 
production vary in their impacts, all types contribute to significant global problems. 
 
As Hartmann and Siegrist (2017) have argued, these trends necessitate exploring various 
meat alternatives, including clean meat (also called Ôcultured meatÕ or Ôin vitro meatÕ). Clean 
meat can be produced using cell cultures without the need to slaughter animals, thus 
circumventing many of the environmental and ethical problems associated with conventional 
meat production (Post, 2012; Tuomisto & de Mattos, 2011). Although clean meat is not yet 
commercially available, several companies are poised to bring a product to market within 
five years (Shapiro, 2018). 
 
However, it is unclear whether consumers will accept this novel food (Bryant & Barnett, 
2018). While some studies show a high level of willingness to try clean meat (Wilks & 
Phillips, 2017), others have found that less than half of consumers would eat clean meat, and 
most would prefer conventional meat in practice (Slade, 2018; Surveygoo, 2018). Common 
concerns about clean meat include its taste, price, and safety (Laestadius & Caldwell, 2015; 
Tucker, 2014; Verbeke, Marcu, et al., 2015). One of consumersÕ primary concerns about 
clean meat is its alleged unnaturalness. This is a theme which has been observed in many 
qualitative studies (Laestadius, 2015; Verbeke, Marcu, et al., 2015) and cited as one of the 
most common reasons for rejecting clean meat in surveys (The Grocer, 2017). Indeed, 
Siegrist and SŸtterlin (2017) have demonstrated that the perceived unnaturalness of clean 
meat explains a great deal of consumersÕ safety concerns, whilst Siegrist, SŸtterlin, and 
Hartmann (2018) show that this perception evokes disgust and likely causes rejection of 
clean meat in practice. 
 
This response is an example of the appeal to nature, a well-documented fallacy whereby 
people assume that naturalness is analogous to goodness (Moore, 1903). Demonstrably, this 
is not the case: there are many unnatural things which are good (e.g. modern medicine) as 
well as natural things which are bad (e.g. earthquakes). In other contexts, it is clear that 
naturalness in and of itself has no bearing on goodness; as Shapiro (2018) points out, 
ÔunnaturalÕ ice from freezers is no worse than ÔnaturalÕ ice from glaciers. However, 
Laestadius (2015) points out that prevailing ethics are not always good ones, but that failing 
to engage with such perceptions is likely to have practical consequences in terms of 
consumer behaviour. As Welin (2013, p. 29) argues, ÔWhether or not a good argument can 
be made for the unnaturalness of [clean] meatÉ one has to take such perceptions seriously.Õ 
Indeed, similar consumer concerns likely contributed to policies restricting the cultivation 
of genetically modified (GM) foods in Western Europe (Schurman, 2004), and thus 
identifying effective strategies for addressing the appeal to nature may prove useful in other 
food technology contexts. 
 
Mielby, Sand¿e, and Lassen (2013) found that consumers used the term ÔunnaturalÕ to object 
to several aspects of GM crops. Whilst some objected to human interference, others were 
more concerned about cropsÕ abnormal features or their own personal unfamiliarity with the 
concept.  Meanwhile, Deckers (2005, p. 451) has argued that consumers who object to 
unnatural agricultural products may have distinct worldviews in which Ôthe 
instrumentalization of the nonhuman world is questioned to a larger extentÕÑ that is, they 
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may be more concerned than others about people manipulating the environment for their 
own use. It seems, therefore, that whilst some consumers use the term ÔunnaturalÕ 
imprecisely to object to unrelated features of products (such as unfamiliarity), others are 
committed to worldviews in which naturalness itself is valued. 
 
This is in line with Laestadius (2015), who has argued that, in the context of clean meat, 
objections about naturalness generally fall into two categories. On one hand, some people 
infer that, because clean meat is unnatural, it probably has negative consequences for human 
health and/or the environment in practice. Others assume that clean meat is inherently bad 
because of its unnaturalness. The author argues that, whilst the former type of objection may 
be able to be overcome by evidence to the contrary, the latter appears to be more deeply 
rooted in fundamental ideas about naturalness as an ideology (see Marcu et al., 2015) and 
may therefore be more resistant to reasoning. 
 
The present study, therefore, sought to investigate the efficacy of several messaging 
strategies designed to address the appeal to nature in the context of consumer acceptance of 
clean meat. The study aims to answer the questions:  
 

1.! Can consumer acceptance of clean meat be increased by directly addressing 
concerns about naturalness? 

2.! What is the relative efficacy of arguments that clean meat is natural, that 
conventional meat is unnatural, and that naturalness is unimportant?  

 
7.2 Methods & materials 
 
7.2.1 Participants 
 
7.2.1.1 Power and sample 
 
The purpose of this study was to put the above questions to a fair test, allowing for the 
possibility that the answer to the first question is no. Therefore, it was crucial to be able to 
draw meaningful conclusions from null effects. To that end, a power analysis was conducted 
in order to determine the required sample size. This was initially based on estimated effect 
sizes from a review of the literature and subsequently updated based on the results of a pilot 
study of 110 participants. 
 
We aimed to detect differences between conditions as well as an overall difference; 
therefore, the power analysis examined our ability to find significant pairwise differences in 
willingness to try clean meat (our primary outcome measure) using a two-tailed independent 
samples t test. Based on consultations with researchers and industry stakeholders, we chose 
a minimal meaningful effect size of d = .24  and an 80% power level.  With the standard 
significance level of !  = .05, the power analysis indicated the study would require a sample 
size of 275 subjects in each of four experimental conditions (1,100 in total).  
The final sample of 1,185 U.S. adults surpassed the number suggested by the power 
analysis.2 This sample was census-balanced and recruited through the research firm Ipsos: 
550 (46.4%) were male, 627 (52.9%) were female, and 8 (0.7%) had other gender identities. 
The mean age was 47.3 (SD = 16.8). Diet was extrapolated from a basic consumption item 

                                                
2  Overall, 463 (28%) of the original 1,648 survey respondents were automatically ejected 
from the study for failing one of two basic attention checks. Although this ensures that those 
who completed the study were paying attention, it may introduce a degree of selection bias. 
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(ÒWhich of the following do you eat at least occasionally?Ó),3 according to which, 2.2% of 
participants were vegetarian or vegan, 2.5% were pescatarian, and 95.3% were omnivorous.  
 
7.2.2 Experimental procedure 
 
An experimental survey design was used to compare the efficacy of four different 
promotional messages addressing the naturalness concern: messages that were as close as 
possible to the type of message that would be used by clean meat manufacturers and 
advocates.  
The experimental procedure for this study was pre-registered at the Open Science 
Framework (Faunalytics, 2018). The study also received full ethical approval from the Social 
Science Research Ethics Committee at the University of Bath. 
First, participants read a description of the study and gave their informed consent to take 
part. Block randomization was used to evenly allocate participants to one of the four 
conditions based on gender and diet (two characteristics found to predict acceptance of clean 
meat in previous studies).4 All participants answered questions about their familiarity with 
clean meat and read an introductory passage describing it, to ensure that everyone had the 
same basic information before they received the promotional message. 
At this stage, participants then read the message. The development and content of these 
messages are described in more detail in the next section.  
Participants then answered questions about their behavioural intentions, attitudes, beliefs, 
affective reactions, and willingness to pay (WTP) for clean meat. These questions are 
summarized in Section 2.4. Finally, participants were debriefed, thanked for taking part, and 
compensated for their time in Ipsos credit (worth approximately $2). 
 
7.2.3 Promotional messages 
 
The manipulated variable in this study was the central argument of a promotional message. 
The introductory paragraph of the message was held constant to set the positive tone. It was 
followed by one of the four arguments about naturalness shown in Table 7.1: (1) clean meat 
is natural, (2) conventional meat is unnatural, (3) challenging the appeal to nature, and (4) a 
control message which outlined some benefits of clean meat but did not mention naturalness. 
The control message was designed to match as closely as possible the messaging used by 
manufacturers on their websites at that time (e.g., Memphis Meats, Just). 
 
Table 7.1: Promotional messages given to participants in each experimental condition. 
Condition Message 
Introductory 
passage (shown to 
all participants) 

Clean meat is real meat, grown from animal cells without the need to 
raise and slaughter farm animals. It has significant benefits for the 

                                                
3 Participants were asked to select all that applied of the following options: beef or other red 
meat (e.g., lamb, goat, bison), pork (e.g., bacon, ham, ribs), poultry (e.g., chicken, turkey, 
duck), fish or shellfish (e.g., tuna, lobster, shrimp, oysters), dairy products (e.g., milk, yogurt, 
cheese, ice cream), and eggs. They could alternatively choose ÔI never eat any of the above.Õ 
Participants were considered pescatarian if they reported consumption of fish but no other 
meats. They were considered vegetarian if they reported consumption of eggs and/or dairy, 
but no meats. They were considered vegan only if they indicated that they never eat any of 
the above. 
4 Prior to the main analyses, ANOVA and chi square analyses indicated no significant 
differences between experimental groups on relevant demographic factors including age, 
gender, diet, race, state, education, income, and familiarity with clean meat. This 
demonstrates that random assignment was successful. 
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environment, animals, and human health. Products include chicken 
(as shown), beef, and more! 

Clean meat is 
natural 

Clean meat products are made using a natural process very similar to 
the way yogurt and beer are fermented. This is a method which has 
been used in food manufacturing for thousands of years. The 
development of clean meat resembles how muscles naturally grow 
within an animal very closely. In fact, this process of cell growth is 
present in all natural life. 
 
Clean meat has many benefits for human health, animals, and the 
environment. But best of all, itÕs all-natural! 

Conventional 
meat is unnatural 

Production of conventional meat today is far from natural. Animals 
are fed antibiotics and hormones so that they grow much faster and 
larger than they would in nature. Unsanitary farming conditions 
increase the risk of contamination from feces, as well as viruses and 
bacteria. The meat also contains additives, artificial coloring, and 
preservatives, and is often treated with radiation. 
 
Clean meat avoids all of those issues. It has many benefits for human 
health, animals, and the environment. But best of all, itÕs just meat! 

Challenging the 
appeal to nature 

You might think that clean meat is unnatural, but naturalness does not 
necessarily mean goodness. Indeed, most modern food (including 
rice, tomatoes, milk, and Ð yes Ð meat) has been manipulated by 
people to make it suit our needs, and it is tastier and more nutritious 
as a result. On the other hand, some plants (like many types of 
poisonous mushroom) are completely natural but can easily kill you. 
 
Clean meat has many benefits for human health, animals, and the 
environment. ItÕs a perfect example of humans improving on nature! 

Control There are many reasons to eat clean meat: It requires much less water 
to produce and will cause far less climate change than conventionally-
produced meat; it doesnÕt require animals to suffer or die; it can feed 
far more people from the same amount of land; and it has the same or 
better nutritional content as conventionally-produced meat.  
 
In sum, clean meat has many benefits for human health, animals, and 
the environment. But best of all, itÕs delicious real meat! 

 
These messages were developed in close consultation with industry professionals and clean 
meat advocates, to reflect the best arguments those key stakeholders could raise in response 
to unnaturalness concerns. They began as many pages of ideas, points, and references from 
many individuals and were pared down over multiple rounds of feedback to the arguments 
presented above. In short, this studyÕs messages, whilst open to criticism, represent a strong 
test of marketersÕ ability to overcome unnaturalness concerns with rationale argument. 
Specifically, the first argument in Table 7.1 takes a defensive tack, defending clean meat 
against the allegation of unnaturalness; the second argument can be considered offensive, 
highlighting concerns about the naturalness of conventional meat); and the third argument 
was developed to reject the premise that naturalness is an important factor in food altogether. 
In order to hold constant other features of the messages, they were checked for length and 
readability using an online tool (Readable, 2018). They were also informally pretested on a 
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small convenience sample to confirm that they were perceived as presenting the intended 
message (a manipulation check). 
 
7.2.4 Terminology 
 
Throughout the present study Ñ  both in the study materials and this article Ñ  we used the 
term Ôclean meat,Õ though it is also sometimes called Ôcultured meatÕ or Ôin vitro meat.Õ We 
made this decision because, at the time of data collection, most clean meat companies and 
advocates were using the term after several studies showed this name was associated with 
the highest level of consumer acceptance (Animal Charity Evaluators, 2017; The Good Food 
Institute, 2017). Whilst many continue to use the term Ôclean meatÕ, others in the industry 
now use the term Ôcell-based meatÕ, and the preferred nomenclature may continue to change 
in the future.  However, given the positive associations with Ôclean meatÕ shown in previous 
research, this choice of terminology made for a conservative test of our hypotheses: insofar 
as the name Ôclean meatÕ reduces concerns about the product, its effectiveness may overlap 
with the promotional messages, which had the same purpose. 
 
7.2.5 Measures 
 
The measures used to assess participantsÕ acceptance of clean meat are shown in Tables 7.2 
through 7.5. 
 
 Table 7.2: Behavioural intention measures. 

Question Response options 

1. Would you be willing to try clean meat? 

Definitely no (1) to 
Definitely yes (5) 

2. Would you be willing to buy clean meat regularly? 

3. Would you be willing to eat clean meat as a 
replacement for conventionally-produced meat? 

4. How willing would you be to eat clean meat 
compared to plant-based substitutes (e.g. soy)? 

 
The behavioural intentions measures shown in Table 7.2 were adapted from Wilks and 
Phillips (2017). Question 3 also included a response option for ÔNot applicable (I do not eat 
conventionally produced meat).Õ  

Table 7.3: Cognitive belief measures. 
Question Response options 

To what extent do you agree or disagree thatÉ 

1. Eating clean meat is likely to be healthy? 

Strongly disagree (1) to 
Strongly agree (5) 

2. Clean meat is likely to be safe for human 
consumption? 

3. Clean meat is more environmentally friendly 
than conventionally-produced meat? 

4. Clean meat is likely to look, taste, smell, and 
feel the same as conventionally-produced meat? 

5. Clean meat will have benefits for society? 
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The cognitive beliefs items shown in Table 7.3 were adapted from Bryant and Barnett (in 
prep), and based on measures used in various previous studies of food technology acceptance 
(Cardello, 2003; Frewer, Howard, Hedderley, & Shepherd, 1997; Magnusson & Hursti, 
2002; Scholderer & Frewer, 2003; Tan, Verbaan, & Stieger, 2016; Tanaka, 2004; TenbŸlt, 
de Vries, Dreezens, & Martijn, 2005; Titchener & Sapp, 2002). The sequence of these 
questions was randomised to control for order effects.  
 
Table 7.4: Items, response options, and reliability measures for composite variables. 
Measure Items Response options Reliability  

Attitude 

1.! For me to eat clean meat would 
beÉ*  

2.! For me to eat clean meat would 
beÉ  

1.! Extremely good (1) to 
Extremely bad (7) 

2.! Extremely unpleasant 
(1) to Extremely 

pleasant (7) 

!  = .88 

Affect 

Indicate the extent to which each of 
the following describes your feelings 
about eating clean meat: 
1.! Disgusted* 
2.! Excited 
3.! Anxious* 
4.! Comfortable 
5.! Ethical 
6.! Immoral* 

Not at all (1) to 
Extremely (7) 

!  = .75 

* Denotes item was reverse scored. Within these measures, the sequence of items was 
randomised to control for order effects. 
 
The attitude composite shown in Table 7.4 used Fishbein and AjzenÕs (2010) recommended 
construction. The items of the affect composite were chosen based on reactions to clean meat 
commonly observed in previous research (Laestadius & Caldwell, 2015; Verbeke, Marcu et 
al., 2015). Three positively-framed and three negatively-framed items were chosen to 
prevent response sets. 
 
As well as the measures listed above, participants also indicated their WTP for clean meat. 
This was done by showing participants pairs of conventional and clean meat products in each 
of three categories (chicken nuggets, beef burgers, and fish sticks). They were shown a price 
for the conventional meat version and asked to indicate the maximum they would be willing 
to pay for the clean meat version. For the purpose of analyses, a difference score was 
calculated between the participantÕs maximum price for clean meat and the given price for 
conventional meat, to indicate relative willingness. Participants could also indicate that they 
would not buy the clean meat version at any price. If they chose that option, they were 
subsequently asked whether they would buy the conventional meat version instead, to 
differentiate between people unwilling to buy clean meat and people unwilling to buy that 
product (chicken nuggets, beef burgers, or fish sticks) at all. People who would not buy either 
product were excluded from analyses, as their unwillingness to buy clean meat cannot be 
said to stem from the fact that it is cultured. 
 
The distribution of values was extremely non-normal and unsuitable for standard parametric 
tests. Therefore, in order to analyze the data, responses were categorised as one of the 
following: would not buy the clean product at all, would pay less for it than the conventional 
product, would pay equal, or would pay more.  
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Table 7.5: Persuasion checks 
Question Response options 

1. Clean meat is unnatural. 
Strongly disagree (1) to 
Strongly agree (5) 

2. Conventionally-produced meat is unnatural. 

3. It is important for meat to be natural. 

The measures of perceptions of naturalness shown in Table 7.5 were included to check the 
persuasive efficacy of the intervention messages on relevant beliefs.  
 
7.2.6 Statistical analysis 
 
Statistical analysis was performed using IBM SPSS Statistics, Version 22. ANOVA and chi 
square analyses were used to check for differences between groups on relevant demographic 
factors. ANOVAs were then used to check for differences in measures of agreement with 
the persuasion checks.  
 
Per the pre-registered analysis plan, multivariate outliers were detected and reeled in to avoid 
extreme values exerting undue influence on subsequent analyses using methods discussed 
by Judd, McClelland, and Ryan (2017).5 This was deemed necessary because clean meat can 
be divisive, creating a potential for a few very negative responses to exert undue influence 
on the analyses.  
 
For the main analyses, ANOVAs were used to compare measures of behavioural intentions, 
cognitive beliefs, attitudes, affective responses, and perceptions of naturalness between 
experimental conditions.  
 
For willingness to try clean meat, which was considered a primary analysis in the pre-
registration, planned pairwise comparisons were conducted between the control condition 
and each experimental condition. The other three pairwise analyses for willingness to try 
clean meat were Bonferroni-corrected. 
 
All pairwise comparisons for the other Likert-type measures, which were considered 
secondary analyses, were corrected for post hoc analysis using TukeyÕs HSD, which is 
designed for making all possible comparisons.  
Finally, ordinal regression was used to compare WTP for clean meat between experimental 
conditions. This was also considered a primary analysis, so as with willingness to try clean 
meat, planned pairwise comparisons were conducted between the control condition and each 
experimental condition. The other three pairwise analyses for WTP were Bonferroni-
corrected. 
 
7.3 Results 
 
The results of ANOVAs and pairwise comparisons for all Likert-type outcome variables are 
provided in Table 7.6. For all of these, outlier adjustments were performed using the method 
described above. This resulted in outlier values in outcome variables being adjusted to the 
nearest acceptable value for between 41 and 106 records per variable. The pattern of results 
did not differ substantially if outliers were left unadjusted. 
 

                                                
5 All output variables were examined for multivariate outliers as a function of experimental 
condition using CookÕs D and leverage values. Values were considered outliers if they had 
a CookÕs D > 4/n (Bollen & Jackman, 1990) or a leverage > 2(p + 1)/n (Hoaglin & Welsch, 
1978), and were reeled in to the nearest acceptable value. 
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In the table, statistically significant differences between pairs of meansÑ as determined 
using the criteria laid out in the previous sectionÑ are denoted in the table using subscript 
letters. Means that significantly differ have different subscripts, whereas means that do not 
differ share a subscript. For example, in the Ôperceived importance of naturalnessÕ row, those 
in the Ôclean meat is naturalÕ condition showed significantly higher agreement than those in 
the Ôchallenging appeal to natureÕ condition (as indicated by subscripts a and b, which these 
two conditions do not share). However, those in the Ôconventional meat is unnaturalÕ 
condition and the control condition were not significantly different from the other conditions 
(as indicated by subscripts a and b, which are shared with all other conditions). As shown, 
most outcome variables did not differ significantly between conditions, though there were 
some significant differences in attitude and cognitive beliefs.  
 
7.3.1 Perceptions of naturalness 
 
These analyses revealed that the experimental messages produced mixed results, as 
described below. The Ôconventional meat is unnaturalÕ message was persuasive but the other 
two were not. 
 
7.3.1.1 Perceived unnaturalness of clean meat 
 
The Ôclean meat is naturalÕ message focused on similar processes used in current food 
production, and argued that clean meat production relies on natural processes. If these 
arguments were able to overcome concerns about unnaturalness, we would expect 
participants in this condition to be less likely to say that clean meat is unnatural than 
participants in the control condition. However, there was no significant difference, as shown 
in Table 7.6. This finding indicates that this argument for clean meatÕs naturalness, was not 
persuasive.  
 
Given that no significant condition differences emerged, we considered the overall, top-line 
results in order to examine the extent of naturalness concerns in the population. These results 
indicated that concerns about the naturalness of clean meat were held by only a minority of 
participants. Across all conditions, 34.1% agreed or strongly agreed with the statement that 
Òclean meat is unnatural,Ó whilst 34.2% disagreed or strongly disagreed, and 31.6% neither 
agreed nor disagreed. 
 
7.3.1.2 Perceived unnaturalness of conventional meat 
 
The Ôconventional meat is unnaturalÕ message highlighted unnatural practices in 
conventional meat production, and framed clean meat as avoiding such practices. If these 
arguments overcame concerns about unnaturalness, we would expect participants in this 
condition to be more likely to say that conventional meat is unnatural than participants in 
the control condition. As shown in Table 7.6, participants in this condition were significantly 
more likely to perceive conventional meat as unnatural than participants in the control 
condition (d = .313). This difference indicates that this argument for the unnaturalness of 
conventional meat was persuasive. 
 
7.3.1.3 Perceived importance of meat naturalness 
 
The Ôchallenging the appeal to natureÕ message focused on explaining and debunking the 
naturalistic fallacy with some examples. If the messaging was persuasive, participants in the 
Ôchallenging the appeal to natureÕ condition would have been less likely to perceive 
naturalness as important than participants in the control condition. However, as shown in 
Table 7.6, the difference between these two means was not significant. The only significant 
pairwise difference was between the Ôclean meat is naturalÕ condition and the Ôchallenging 
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the appeal to natureÕ condition, such that participants felt that naturalness was more 
important in the former (d = .274). These findings suggests that our attempt to convince 
participants that naturalness in meat is unimportant was not persuasive. 






















































































































































































































































































