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Abstract: Meat consumption is increasingly being seen as unsustainable. However, plant-based meat
alternatives (PBMA) are not widely accepted yet. PBMA aim to imitate the experience of eating meat
by mimicking animal meat in its sensory characteristics such as taste, texture, or aesthetic appearance.
This narrative review explores the motivational barriers to adopting PBMA while focusing on food
neophobia, social norms and rituals, as well as conflicting eating goals that prevent consumers from
switching to a plant-based diet. Based on the key characteristics of these motivational barriers, which
are informed by research findings in consumer psychology and marketing, solutions are discussed
that can help counter the barriers.
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1. Introduction

Human economic activity puts increasing pressure on the global climate and stretches
the ecological, planetary boundaries [1,2]. Shifting production and consumption in today’s
global economy away from environmental exploitation towards more sustainable patterns
ranks amongst the most crucial challenges of the 21st century [3].

In order to arrive at a sustainable future, it is important to rethink existing consumption
practices. Meat consumption is in particular challenging in this regard as it places a heavy
burden on the environment [4-6]. Animal-based foods have a bigger ecological footprint
than plant-based foods, emitting more greenhouse gas emissions, requiring more land and
nitrogen, and impacting terrestrial and aquatic biodiversity [7]. Consequently, increasing
the consumption of plant-based foods, e.g., by replacing meat with meat substitutes, is
normatively desirable [8] as it can be considered a ‘win-win’ situation with respect to both
health and environmental protection [7].

Plant-based meat alternatives (PBMA) are highly processed products which try to
mimic the ‘meaty’ characteristics of animal meat products, for example the ‘bleeding’ of
a burger patty [9]. According to Slade [10] (p. 428), “there is a culinary race to create a
plant-based burger that is indistinguishable from beef”. The highly successful Beyond
Burger even advertises with a “Now even meatier” claim [11]. In addition to plant-based
burger patties, there are also PBMA that mimic mince, sausages, or chicken with their
typical taste, texture, and physical appearance. PBMA are intended to replace the meat
component in many dishes due to their similarities in form, taste, and preparation method.
However, that also means that those meat substitutes are oftentimes directly compared to
their ‘original” counterpart meat [12].

While the market for meat substitutes is booming, a majority of consumers are often
still not attracted to these products [13]. Even in Switzerland, one of the most progressive
countries in the world, average meat consumption per capita (47.8 kg in 2019) is above the
global average and willingness to eschew meat among Swiss consumers is low [14].
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Accordingly, while more than half of the Swiss population have already tried plant-
based products [15], the question arises: what keeps consumers from changing their diet
for good.

With this narrative review, we aim to contribute to the conversation about PBMA
adoption by presenting, summarizing, and synthesizing relevant literature that helps to
understand the potential barriers of choosing meat substitutes over meat products. In
particular, we aim to gain a deeper understanding of motivational adoption barriers and
discuss possible solutions pertaining to how these barriers could be overcome.

2. Materials and Methods

Research interest in the topic of plant-based diets in general and PBMA in partic-
ular has grown rapidly over the past few years. For example, a recent comprehensive
literature analysis by Fehér et al. [16] examined important characteristics of a plant-based
(vegetarian) diet. Building on the theory of planned behavior, they examine perceived
and objective benefits and barriers to plant-based diets. Another systematic review by
Onwezen et al. [17] identified 91 articles with a focus on the drivers of the consumer accep-
tance of five alternative proteins: pulses, algae, insects, plant-based alternative proteins,
and cultured meat.

The key motivation of the present paper is to shift the focus away from a general,
broad literature overview and towards the aspect of motivational barriers that might
hinder PBMA adoption. While those barriers were partly addressed in recent systematic
reviews [16], the focus has rarely been on the causes of these barriers. Limited discussion on
the motivational processes that keep consumers from switching to PBMA also means there
is insufficient discussion on potential solutions. We aim to enrich the topical discussion
of motivational barriers to PBMA adoption by incorporating insights from adjacent fields
such as consumer psychology and marketing. This addition will lead to a more nuanced
understanding of the motivational underpinnings of existing barriers, thereby identifying
additional challenges that were not discussed in previous PBMA publications. More impor-
tantly, the symbiosis of insights from the PBMA literature with consumer psychology and
marketing research sets the path to new research questions and can spark a conversation
about future research avenues that might help to advance the field.

We based our narrative literature review on two thematic and distinct research streams.
First, we were concerned with collecting relevant articles on the nature, benefits, and risks
of PBMA, as well as (motivational) barriers to switching to a plant-based diet. In order
to identify relevant articles in this domain, we combined a keyword-based search and an
analysis of systematic literature reviews.

For the keyword-based search, source material published before November 2021 and
available in English in one of six peer-reviewed scientific databases (Emerald, PubMed,
Science Direct/Elsevier, Web of Science, Wiley) was included. We selected articles with the
following keywords in the title: plant-based meat alternative(s), meat substitute(s), meat
analogue(s), plant-based diet barrier(s). This step yielded a total of 612 hits in the databases.
Because the majority of these articles dealt with benefits of and barriers to switching to a
plant-based diet more generally, or biochemical analyses of meat substitutes, we carefully
assessed each article’s potential to contribute to the conversation about PBMA adoption.
After title screening and removal of duplicates, we assessed 101 full texts for eligibility, of
which 32 were deemed suited.

Complementing the keyword-based search, we identified seven recent reviews (six of
which were published between 2019 and 2021) on the acceptance of PBMA, plant-based
diets or alternative proteins more generally [8,14,16-20]. We searched for major themes
and additional references within these reviews. Through this process, we further identified
16 articles that met our inclusion criteria.

While the first step helped us identify publications that shed light on what can moti-
vate consumers to switch to PBMA, or make them refrain from doing so, in a second step,
we intended to include articles published in adjacent fields, including consumer psychol-
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ogy and marketing. Articles from these fields have the potential to offer new insights on
how the motivational barriers to PBMA adoption can be overcome. With this in mind, this
paper does not seek to offer an extensive literature review on those research domains but
to enrich the knowledge of PBMA barriers by integrating insights from adjacent literature
streams. Through this process, we identified an additional 42 articles that mainly inform
Sections 3.4 and 4.

3. Plant-Based Meat Alternatives: What We Know
3.1. Why People Decide to Ban Meat from Their Diets

There are oftentimes multiple reasons why consumers decide to (at least gradually)
remove meat from their diet [12], ranging from animal protection, protection of envi-
ronmental resources, or personal health and weight control [12,16,21-23]. One of the
most prominent reasons to renounce meat intake and to adopt a plant-based diet is mo-
tivated by health concerns [16,22,24-28]. Medical research indicates that high levels of
(especially red and processed) meat consumption can be linked with several diseases,
including cancer [29,30] and cardiovascular diseases [31-33]. Likewise, especially in high
and middle-income countries, the intake of red meat is showing a negative impact on
life expectancy [34]. Against this background, Izmirli and Philips [35] found that a large
majority of vegetarians stated health reasons as one of the main motivators to refrain from
eating meat. This finding is corroborated by self-reports indicating that vegetarians engage
more with health issues [36-39] and are more weight-conscious [38—40].

While health concerns might be the reason to adopt a new diet, a recent study found
that animal welfare is the main motivation to continue the diet [22]. In particular, vegetarian
and/or vegan consumers link the consumption of meat to animal cruelty [35,41-43].

Besides ethical reasons (i.e., animal welfare) the role of environmental concerns in the
context of meat consumption is growing. While sustainability and environmental concerns
in general have been around for many years, its impact on consumer decision-making in
the context of meat consumption is yet to unfold. One reason lies in the lack of awareness
of the negative impact associated with meat production and consumption [25,44—46]. Only
in recent years has meat consumption become a moralized issue for a growing number of
consumers [47]. There is now a general consensus that meat production is associated with
heightened greenhouse gas emissions and biodiversity loss [5]. In fact, livestock farming
is responsible for 14.5% of greenhouse gas emissions [48]—nearly a third of agriculture’s
water footprint [6]—and is a major driver of deforestation [49]. From a consumption
perspective, high meat-eaters cause almost twice as many carbon dioxide emissions than
vegetarians [50].

3.2. Plant-Based Meat Alternatives (PBMA)

The alternative protein market is growing rapidly [51]. Besides alternative animal-
based protein sources such as edible insects or lab-grown meat (i.e., meat produced in the
lab without raising and slaughtering the animal, also termed clean meat, cultured meat,
in vitro meat, or artificial meat), non-meat protein sources are a promising alternative to
traditional meat. The market for non-meat proteins is booming and there is a variety of
different products available in the market (see Figure 1). Non-meat protein sources vary in
the extent to which they are processed. Foods are considered ‘natural’ if they are free from
human intervention, such as removing negatives or adding positives [52,53], and examples
of natural non-meat proteins are algae, lentils, pulses, soybeans, or fungi. These proteins
are also typical ingredients in vegetarian and vegan cuisine.



Sustainability 2021, 13, 13271

40f17

Insect-based
protein source

Edible insects |

e 4

Meal worms

=Sk
Grasshoppers

lentils

Sensory similarity to meat (e.g., appearance, form, taste, smell, texture)

Algae (e.g.
| Spirulina, seaweed),

soybeans, water

Non-meat protein sources Animal-based
| NATURAL: Plants/legumes/pulses and fungi PROCESSED: Plant-based meat alternatives (PBMA) protein source
“1st generation PBMA” “2nd generation PBMA” In-vitro meat
el S
L}

LD
S)'l\Ol'l}’ll'lS: cle:m
meat, lab-grown

meat, mock meat,
cultured meat

Lentils

Figure 1. Overview of alternative protein sources.

Foods are considered ‘processed’ if they have gone through different production
steps or if other ingredients have been added to create the final product. Due to their
comparable texture to processed meat products, these products are often perceived and
consumed as plant-based meat alternatives (PBMA, also referred to as meat substitutes
or meat analogues). Some of them, for example, tofu and tempeh, have been consumed
in Asia for centuries [54]. This ‘first generation” of PBMA were mainly based on soy.
While Asian consumers perceive soy as a traditional food in their diet, Western consumers
often have a negative image of soy [55]. Moreover, consumers in many countries hold
unjustified concerns about genetically modified foods, and soy is often among those foods
of concern [56]. ‘Second generation” PBMA use different ingredients, are more highly
processed, and thus manage to improve the sensory experience. New technologies such
as extrusion has facilitated the development of food products from extracted pea or oat
protein, which create a meat-like structure [19,20]. As part of this second generation PBMA,
‘ready to eat’ PBMA have recently been entering a market that tries to imitate the meaty
original and tends to be rather highly processed.

PBMA have the best chance of successfully replacing meat when they closely resem-
ble highly processed meat products in taste and texture and are offered at competitive
prices [18]. The PBMA market in Europe is predicted to increase from 1.5 billion EUR in
2018 to 2.4 billion EUR in 2025 [57]. In the remainder, we focus on the second generation of
PBMA, which is growing in popularity but still holds some ambiguity, and thus shows low
levels of consumer acceptance.

3.3. Barriers to PBMA Consumption
3.3.1. Structural Adoption Barriers

Several authors have examined barriers that hinder consumers from limiting or ban-
ning meat and switching to a plant-based diet (for recent reviews, see [8,14,16-20]). Some
of these barriers are predominantly structural and are tied to the general demand of PBMA.
For example, it may not always be convenient to purchase PBMA as they have limited
availability in grocery stores or restaurants [22]. Another structural barrier is the relative
newness of PBMA and a corresponding lack of exposure [12]. We know from experimental
research that, when foods are exposed as a ‘normal choice option’, such as becoming the
default option in a menu, adoption improves [58]. Obviously, over time, an innovative
product will become more normal. In the short run, however, the innovative nature of
PBMA, paired with limited demand, results in them being relatively costly. Indeed, con-
sumers perceive plant-based (vegetarian) diets to be much more costly than traditional
meat diets [59-63]. Notably, in the next few years, Beyond Meat plant-based hamburger
patties will likely remain more expensive than the equivalent amount of ground beef [64].

In summary, over time and with increasing consumer demand, the structural barriers
will likely diminish and may even disappear entirely. According to self-reports, consumers
would eat more plant-based foods if these structural barriers disappeared [22]. Among a
sample of 186 Copenhageners, for example, 13.4% indicated they would eat more plant-
based if it was cheaper or if it was more convenient to get (10.3%), took less time to prepare
(9.3%), and if there was a greater selection at supermarkets (7.2%) or if more restaurants
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offered plant-based meals (7.2%) [22]. Although one must be critical with self-reported
data and the limited predictive power of attitudes for actual behavior [65], this can be
considered a promising sign for PBMA and associated sustainability benefits.

3.3.2. Motivational Adoption Barriers

Besides structural barriers, motivational barriers exist that will likely persist re-
gardless of improvements in availability, exposure, and affordability. We summarize
these motivational barriers as follows: (1) food neophobia, (2) social norms and rituals,
and (3) conflicting eating goals. Table 1 lists these barriers as well as exemplary research
findings. The motivational barriers jointly contribute to prevailing meat attachment, a
positive emotional bond people have with meat [66]. Overcoming meat attachment is a
key challenge for increasing PBMA adoption.

First, given that PBMA are considerably new to many consumers, food neophobia,
which describes a general reluctance to ingest novel foods and highly correlates with
disgust [67], can act as a barrier to those consumers that consider the product or category to
be too unfamiliar [12,68]. An interesting analogy to one’s willingness to try PBMA would
be international students” willingness to try novel foods in a country of study. Research has
shown that international students tend to be food neophobic, which adversely influenced
their diets [69]. In the case of PBMA, one might argue that meat substitutes become more
common over time, rendering food neophobia more of a structural barrier that will slowly
disappear with the increasing success of PBMA. However, an important aspect of food
neophobia is a consumer’s lack of personal experience, and personal experience with
a meat substitute can increase liking [70]. This implies that, even if PBMA become more
common and thus generally familiar, the motivational barrier of food neophobia could
persist as long as consumers are unwilling to personally experience the novel food. On a
positive note, there are large individual differences in the extent of food neophobia [67],
meaning that this motivational barrier to adopt PBMA exists only among a fraction of
all consumers.

Table 1. Motivational Barriers to PBMA Adoption.

Motivational Barrier Research Findings

Food neophobia e A general reluctance to eat new foods hinders PBMA adoption [12]

e  There is a strong link between meat consumption and the celebration
of important holidays (e.g., Thanksgiving or Christmas) [62,71]
e  Consumers find it difficult to avoid meat when most of their family
) and friends consume meat [62,71,72]
Social norms e  People lack knowledge of how to eat in an alternative way [28,60,68]
and rituals Masculine-stereotyped dietary practice stands in the way of reduced
meat consumption [73,74]
e  People have established routines of preparing and eating meat [75,76]
but lack knowledge of how to prepare PBMA [61]

Indulgence:

. Lower sensory attractiveness of PBMA [12,23,61]
. Hedonic enjoyment of eating meat [23,28,60,72,77]

Health:

e  Belief that animal meat contains important nutrients that cannot be
substituted [28,77]

. Perceived un-naturalness of ultra-processed PBMA [78-80]

° Increase in undesirable nutrients such as saturated fat, sugar, and
sodium [81]

Conflicting eating
goals
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Second, the process of cooking and eating is oftentimes deeply connected to social
norms and rituals. In this regard, the underlying legacy of ‘meat traditions’ presents a
strong barrier. For centuries, human society and meat have co-evolved, resulting in deeply
rooted traditions and rituals around hunting, slaughtering, cooking, and eating meat [82].
There are still strong cultural links between the consumption of meat and the celebration of
special events such as holidays [62,71]. The cultural influence may be particularly visible in
terms of many men’s perception that eating meat is masculine, which results in a reduced
willingness to consider vegetarianism, among others [73]. While traditional masculine
stereotypes are culturally ingrained, they are not set in stone. A recent article by de Backer
and colleagues [74] showed that men who identify with nontraditional forms of masculinity
had a lower attachment to meat and a stronger tendency to reduce their meat consumption.

Besides cultural influence, the immediate social environment strongly influences food
and eating habits. Families likely exert more influence at younger ages, shaping dietary
patterns, individual and culturally related taste preferences, as well as specific eating
rules [83]. Beyond this influence of childhood norms, current family members, such as
partners or children, can be a barrier for the adoption of PBMA. People may find it difficult
to avoid meat when family and friends (religiously) are unwilling to eat a plant-based
diet [28,72].

Moreover, food preparation rituals can play an important role. While veteran cooks
have rituals of preparing meat dishes such as Sunday roast, BBQ, Thanksgiving turkey or
lamb tajine, they may lack the knowledge to prepare PBMA [28,61,71,84]. While flexitarians
are split on the question whether meat or meat substitutes are easier to prepare, self-
described omnivores find meat to be easier to prepare than meat alternatives [85]. In a
related manner, many people may also lack knowledge of how to eat in an alternative
way [60,68]. Consequently, entering a new, plant-based lifestyle seems to pose a challenge to
the pro-meat narratives on passion, tradition, and local production and consumption [75].

Third, the superior sustainability and health of PBMA may not be enough to convince
consumers to switch, as long as they hold the conflicting eating goals which they also deem
relevant. Typically, consumers pursue not just one but multiple goals at the same time [36].
This is true for food consumption as well: we desire food that is tasty but also food that is
healthful (or at least not unhealthful) [87,88]. Moreover, we increasingly want our foods to
be more environmentally sustainable [89]. Relevant for our understanding of motivational
adoption barriers for PBMA is that the simultaneous presence of multiple goals may create
a conflict between these goals that needs to be resolved [86]. Before we address potential
resolutions to goal conflicts, we specify the conflicting eating goals that may stand in the
way of purchasing PBMA.

3.4. Alternative Eating Goals and How They Can Stand in the Way of PBMA Adoption
3.4.1. Indulgence

Perhaps the biggest challenge for the adoption of PBMA is the common belief that meat
is among the most enjoyable elements of a diet [28,60,72,77]. Indeed, in many cultures,
meat is the central part of a dish [61,90], and meat is regularly listed among people’s
preferred foods [91,92]. In a recent study, Michel et al. [85] found that the most frequently
elicited association of meat was “delicious”, while “disgust” was the third-most frequent
association to meat alternatives. Specific reasons for perceiving meat as more enjoyable
might be that consumers value its smell, taste, and juiciness [93].

Besides the indulgence benefits of meat, it is fair to say that, when it comes to taste,
there is some variety among PBMA. In particular, the ‘first generation” products that rely on
soy have a different texture that not all consumers may like [55]. While ‘second generation’
products are much improved, consumers who have tried ‘tasteless” PBMA may not feel
compelled to try again. This is particularly true for the majority of consumers who may
not be aware of recent quality improvements.

Further contributing to the perceived hedonic superiority of meat over PBMA is the
general intuition that healthier foods are less tasty [94]. This bias is rooted in a tendency to
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classify food products either as nutritious and good for you (called “virtues’) or indulgent
yet harmful (‘vices’) [95]. Vice products provide an immediate pleasurable experience,
“such as the good taste of chocolate cake” [96] (p. 168) but often contribute to long-term
health problems [31-33]. Virtue products tend to be construed in relation to vices [96]
and are thus perceived as ‘the reasonable choice” which in the short run, however, is less
gratifying and appealing. Although most discussions of virtue foods center around them
being more nutritious and healthful [96], the increased sustainability of PBMA clearly is
another reason to view them as virtues, especially in relation to meat and its negative
impact on the environment.

To summarize, the consumption of meat constitutes a means for the goal of indulgence
(or food enjoyment), but a hindrance for the goal of sustainability or health. By contrast,
consumption of PBMA constitutes a means towards the goal of healthiness or sustainability,
that is accompanied by the (biased) perception of being less indulgent. Against this
background, it does not come as a surprise that consumers actually perceive PBMA as
having lower sensory attractiveness [12,61,68]. Consequently, when people encounter
PBMA, their initial response may be both positive (e.g., it looks like real meat, is better
for the environment, and no animal had to be killed), making them want to approach the
PBMA and eat it, as well as negative (e.g., it probably does not have great taste), making
them want to avoid the product. Notably, a major reason for flexitarians that keeps them
from switching entirely to a plant-based diet is their love for the taste of meat [21,68].

The discussion has shown that, if meat products are classified as vices with indulgent
qualities and PBMA as virtues characterized by being sustainable, these two eating goals
are in conflict and need to be resolved when making a purchase decision. Research
indicates that virtues represent a more prudent choice for consumers and are thus chosen
in situations that require justification of one’s choices or where consumers are able to control
their desire for indulgence [95,97,98]. However, there is an entire literature stream devoted
to the examination of conditions under which self-control fails and vices are consumed
more frequently. This literature mostly draws from concepts of ego depletion [99,100]
and psychological licensing [88]. In a nutshell, people tend to exert less self-control when
they are depleted [100], resulting in increased consumption of indulgent vices [101], and
consumers’ choice and consumption of healthful versus indulgent food depends to some
extent on their previous behaviors [102]. For example, the majority of participants in a
study by Dhar and Simonson [102] said that eating a pizza dish was more enjoyable after a
workout rather than watching television. Chang and Chu [103] demonstrated that making
a purchase with a cause (versus a purchase with a discount) increased subsequent choice
of indulgent food. Behaving in a positive way thus provides people with a license to
indulge afterwards.

Taken together, if consumers perceive meat to taste better and be more enjoyable to
eat, this may overrule their desire to purchase more sustainable alternatives such as PBMA.
This categorization can be particularly critical, as it is likely that many consumers are
mentally depleted when doing their grocery shopping. First, the number of choices and
decisions can be perceived to be overwhelming [104] and, second, physiological aspects
such as hunger or low levels of glucose can influence the level of ego depletion, self-control,
and decision-making [105,106].

3.4.2. Supply of Essential Nutrients

We have mentioned that PBMA tend to be healthier than meat, and that the main
reasons to reduce or ban the consumption of meat among flexitarians include health
concerns [24,25,27]. Banning meat from one’s diet has another health-related consequence,
however. Theoretically, a purely plant-based diet could lead to missing out on essential
nutrients, such as calcium, iron, and vitamin B12 [107,108]. Even though a balanced vegan
diet can get all the nutrients people need [28,81,108,109], consumers are often unsure
about the benefits of alternative proteins and underestimate the benefits of plant-based
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diets [60]. For example, Corrin and Papadopoulos [77] showed that a common belief among
consumers is that animal meat contains important nutrients that cannot be substituted.

The belief that PBMA may not guarantee the supply of all essential nutrients again
conflicts with the goal of banning meat for health and sustainability reasons. If PBMA are
presumed to fall short on nutrients such as iron and vitamin B12, the perceived health
benefit of PBMA decreases. This view is supported by a survey among 404 Australian
consumers: while 67% either agreed or strongly agreed with the statement that PBMA
are more environmentally friendly than traditional meat, only 32% (strongly) agreed that
PBMA were more nutritious [110].

However, studies have shown that the comparison of the nutritional composition
between ultra-processed PBMA and traditional meat products leads to inconclusiveness on
which is generally healthier [111]. In fact, it seems to depend on the individual product and
which ingredients are used [111]. PBMA may have some role in improving human and plan-
etary health; however, according to Hu et al. [9], there is no evidence yet to suggest that they
can substitute for healthy diets focused on minimally processed plant-based alternatives.

In addition, Tso and Forde [81] have highlighted that novel ultra-processed meat
alternatives oftentimes exceed the reference diet in terms of undesirable nutrients such
as saturated fat, sodium, and sugar. This presents a challenge in two directions as it
does not only challenge the health perception in comparison to meat but also may lead
to inferior quality and health perceptions compared to minimally processed plant-based
alternatives. A decreased health benefit of PBMA could jeopardize perceptions of PBMA
as true virtues, thereby increasing the challenge of being selected over traditional meat,
which are allegedly more indulgent. Consequently, less people will be willing to consume
PBMA on a regular basis.

3.4.3. Naturalness

In addition to perceptions of inferior indulgence and health benefits, a third concern
focuses on the perceived un-naturalness of ultra-processed, plant-based products [78-80].
We mentioned that foods are considered natural’ if they are free from human intervention,
such as removing negatives or adding positives. According to the International Food
Information Council Foundation, there are four types of processed foods, depending on the
level of processing. From the least processed to the most processed, these are: ‘minimally
processed’, ‘processed for preservation’, ‘mixture of combined ingredients’, and ‘ready to
eat’ [112]. Second-generation PBMA tend to fall at the high end of the processing level
continuum (ready-to-eat foods).

The degree of naturalness matters as consumers have been shown to consider process-
ing levels when assessing the overall nutrition of a product [113]. In general, non-processed
products would be evaluated as being healthier than highly processed foods [114-116].
Moreover, Prada et al. [117] found that, while many consumers believe organic whole food
to be healthier than their conventional counterparts, they are unsure whether the same
health advantage exists in the case of processed organic foods. Against this background,
non-organic, synthetically produced food products such as PBMA may be perceived as
less healthful. Again, this would reduce their attractiveness [116]. Consumers would then
weigh sustainability against indulgence and even healthfulness, making it difficult for
PBMA adoption. Ironically, ‘fixing’ the problem of essential nutrient supply by fortifying
PBMA with calcium, iron, and B12 can further strengthen the image of unnaturalness [118]
and further increase the challenge.

4. Solutions to Increase Consumption of Plant-Based Meat Alternatives
4.1. Solutions to Counter Food Neophobia

It may be difficult to promote plant-based diets among consumers with high food
neophobia, as neophobia is very difficult to transform [12]. Yet, one way to reduce neopho-
bia is to make novel foods resemble familiar foods [119], which is the central idea behind
PBMA. Against this background, the “Now even meatier” claim on the Beyond Burger can
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be seen as a good tactic to spark interest in PBMA. Product improvement is therefore seen
as the most promising path to counter food neophobia, while providing information on
environmental benefits is not likely to be effective in this regard [12].

Beyond product improvement, marketers could try to spark curiosity or turn supposed
disadvantages into strength. Labels can be used to highlight aspects of PBMA that grab
consumers’ attention and make them reconsider their typical choices. For example, recent
consumer research has shown that unattractive produce can be sold more effectively, if it
contained “ugly” labels [120]. Notably, this is a different labeling strategy than the more
common claims that focus on scientifically verifiable characteristics (e.g., “low fat” or “high
vitamins”) or the food’s natural preservation (e.g., “no additives” or “unprocessed”) [52].
This difference is important as sustainability labeling faces the problem that even certified
claims are not always trusted [121]. Such skepticism is partly due to consumers using
different sources and types of knowledge to decode sustainability claims, in addition to the
sheer number of different claims [121]. A label that aligns with the visual assessment of
the food (such as “ugly” labels) has a clear advantage in this regard. Using creative labels
could therefore be a way to increase consumers’ willingness to try PBMA.

4.2. Solutions to Counter Social Norms and Rituals

Social norms are difficult to ignore, which effectively leaves two solutions to counter
their inhibiting influence on a ‘meat-free” diet. The first option would be to change these
norms, but this is admittedly a process that takes time. We have noticed, however, that
younger generations are much more willing to eat plant-based and try novel foods [122,123].
In a study among Australian consumers conducted in 2004, 42% of respondents aged 60
or older said they do not want to change their eating habits or routines, while 21% of
respondents aged 20-44 felt that way [72]. In a recent study, younger age was associated
with increased willingness to try in vitro meat [124], which points to a slow shift in norms
over time. In these situations, it is advisable to communicate what is called a trending norm
and not the prevalent norm [125]. Instead of highlighting the current state of a behavior
(i.e., X% of a reference group show the ‘static norm’), trending norms emphasize the
increasingly changing norm over time to elicit (pre-) conformity to this change. Compared
to static norms, the dynamic norm information that increasingly more people are beginning
to engage in sustainable behavior can effectively foster sustainable behavior that is not yet
the norm [126].

The second option is to create new norms and rituals that do not have to replace
existing norms right away. For example, the Plant-Based Foods Association (PBFA) has
said that one-third of Americans are “actively reducing” their intake of meat and dairy by
participating in “Meatless Mondays”, opting for an occasional veggie burger or stocking
their fridges with plant milks alongside dairy. While these numbers may be inflated, an
opportunity waits for rituals that involve PBMA regardless. Likewise, activities such as
the Vegan Challenge on Instagram or vegan TikTok influencers have the potential to offer
a fun way to trying out new food and establish meat-free routines. To some extent, these
activities may even incentivize consumers with moderate-high levels of food neophobia to
at least give PBMA a try. Context is important in this to highlight the positive aspects of
eating PBMA, rather than focusing on the negative aspect of eating meat and how it can be
overcome. In line with research that suggests that medical recommendations such as “cut
out red meat” may threaten a man’s masculinity and thereby, opposite to their intention,
cause these men to eat more meat [73], negative messaging could backfire.

4.3. Solutions to Minimize the Influence of Conflicting Eating Goals

Supposedly, the biggest challenge to PBMA adoption is minimizing the inhibiting
influence of conflicting eating goals. While continuation in the path towards increased
mimicking of traditional meat could be useful in some areas, it may have detrimental effects
in others. For example, we have mentioned that PBMA product that closely resemble
traditional meat can help overcome food neophobia, and it may also boost perceptions
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that PBMA can actually be as indulgent as meat. This strategy, however, can backfire with
regard to the goal of consuming food that is natural. The more closely PBMA resemble
meat dishes, the more obvious the highly processed state will become.

Ironically, increasing (perception of) the indulging qualities of PBMA may blur the
boundaries between PBMA being virtue or vice products. For example, associations of
the product looking like meat, feeling like meat, and tasting like meat may lead some
consumers to infer the PBMA might be healthier than meat but substantially less healthful
than other plant-based dishes. This way, PBMA could be perceived as a relative virtue
when compared with meat but a relative vice when compared with tofu. For marketers, this
is problematic because consumer responses to products, assortments, and promotions have
been shown to differ between virtue and vice categories [95,97,98,127,128]. For example,
visual cues on the package might require more cognitive elaboration for virtue than for
vice food [129]. Besides elaborating package information, even the nature of virtue and
vice foods requires different levels of cognitive effort from consumers [130] in exerting
self-regulation to promote utilitarian consumption [131] or indulging self-licensing to
promote hedonic consumption [132]. Because of its higher hedonic appeal [133], vice food
is more likely to be consumed on impulse [134], requires a greater need for self-control by
consumers [95], and drives a higher willingness to pay [96]. Virtue food, on the other hand,
is more likely to be preferred to vice food for public than for private consumption [135].
Context-specific construal of PBMA as either relative virtue or vice thus makes it difficult
for marketers to decide on the way product information is communicated.

If marketers aim to counter the indulgence associations with more ‘virtuous associa-
tions,” another product-related solution is food fortification. Food fortification means that
PBMA could be enriched with iron and vitamin B12 as another way to resemble meat and
make sure that banning meat from one’s diet will not lead to any health deficits. It has
to be noted that the increasing purchase intention of fortified foods is challenging as it
requires favorable attitudes towards food fortification, a perceived personal benefit from its
consumption, cultural appropriateness, and high awareness that, without this fortification,
there could be negative consequences for society [136].

Despite these challenges, food fortification can be seen as an essential component to
reach sustainability goals while maintaining supply of all necessary nutrients [137]. It is this
integration of health and (environmental) sustainability goals that could prove particularly
effective in promoting PBMA. For example, results of a choice-based conjoint experiment
have revealed that, in order to boost preference and willingness to pay, meat substitutes
should be organic and local [138]. As healthiness and environmental friendliness of foods
appear to be connected in many consumers’ minds, Lazzarini et al. [139] suggest combining
these two issues in communications, interventions, and education to promote dietary shifts
towards a more sustainable diet. This means that all communication of PBMA should
emphasize both health and environmental benefits. Interestingly, this suggestion fits with
the previously mentioned requirements for increasing the purchase intention of fortified
foods: while the health benefits are personal consumption benefits, the environmental
consequences refer to societal outcomes. One may conclude that health communication
could more broadly utilize the framework suggested in Jahn et al. [136].

In summary, two strategies emerge with the potential to minimize the inhibiting
influence of alternative eating goals. The first strategy targets indulgence and seeks to
minimize the perceived difference in indulgence of meat versus PBMA. Technological
advancements suggest this could become a likely scenario. Yet, the benefit of increased
perceptions of indulgence could simultaneously activate unfavorable health associations,
which could weaken the net impact of this approach. The second strategy targets the health
goal and can be seen as most effective if healthiness and sustainability communications are
combined and each aspect is explicitly addressed.



Sustainability 2021, 13, 13271

11 0f 17

5. Discussion and Future Research Opportunities

The environmental impact of dieting has become an increasingly important concern.
While substituting meat with plant-based proteins is widely considered an essential com-
ponent to the sustainability of food systems, many barriers exist that stand in the way of
plant-based protein adoption. In this review, we discussed barriers to the adoption of plant-
based meat alternatives (PBMA). Special emphasis was placed on the motivational barriers,
(1) food neophobia, (2) social norms and rituals, and (3) conflicting eating goals (indulgence,
healthiness, naturalness). The examination of eating goal conflict has a long history in
behavioral research [140-142], yet explicit consideration in literatures on meat substitutes is
missing. We have outlined different strategies—communication of similarities to meat ver-
sus communication of superior health and environmental friendliness—, but more research
is necessary to answer questions about which strategy could be more effective overall.

For example, the close similarity of PBMA to meat in terms of taste, smell, visual
appearance, and texture can be seen as a major asset to overcome food neophobia and even
social norms and rituals. However, one may wonder if this approach resonates well with
vegans and vegetarians who have banned meat for ethical reasons. PBMA could be seen as
a constant reminder of everything this consumer group rejects and thus cause resistance.
However, even on a more subconscious level, claims such as “Now even meatier” make
meat associations salient, which may trigger disgust. More research is necessary to address
this question.

Another fruitful area for future research is the improved understanding of flexitarians
response to PBMA. Flexitarians seem like the perfect target group for PBMA: they still
have meat cravings yet are open to plant-based diets. Hence, PBMA can be seen as offering
“best of both worlds” for them, similar to products described as healthful indulgences such
as chocolate containing antioxidants [87]. At first glance, PBMA could therefore alleviate
the stress flexitarians experience when they have to choose between meat and plant-based
proteins [143]. However, sustainability is a complex concept and several means exist for
attaining this goal, including buying locally or reducing meat consumption [80]. In this
regard, an environmentally conscious consumer could face a trade-off between purchasing
organic meat from a local farm or choosing PBMA, whose provenance is unknown and
ingredients are mass produced. Both choices would offer some progress towards the
sustainability goal;, however, which choice would be perceived to be more sustainable and
thus more favorable? Does PBMA present the “best of both worlds” or would a more
conscious selection of the farmer (locally and organic meat) be a more attractive choice?
More research is needed that investigates the different trade-offs consumers are facing and
subsequent coping strategies to overcome those conflicts.

Regarding the fortification of PBMA with iron or vitamin B12, we do not know if
consumers think it is appropriate. Research indicates that the perceived appropriateness
of fortification is product-specific and not a function of how processed the food is [136].
That is, even for highly processed food such as PBMA, fortification might be seen as
inappropriate. A recent study showed that participants were split on the question of
whether PBMA should contain iron to match traditional meat [110]. We need more data,
especially about different segments, to gain a better understanding of this important topic.

A related question is whether meat-mimicking texture and flavor could actually
decrease concerns over insufficient nutrient content. In other words, will consumers
perceive “hyper realistic” PBMA to contain sufficient iron and vitamin B12? While this
notion may seem implausible at first, research has shown that informing consumers about
a brand donating to the American Heart Association can increase unrelated inferences
about product healthfulness [144] and product quality [145]. If this benevolent halo effect
would actually occur for PBMA, this means that the goal conflict between sustainability
and the sufficient supply of key nutrients can be reduced without creating another conflict
about naturalness.

7
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To conclude, we hope that the proposed solutions to counter motivational barriers of
PBMA adoption allow food marketers to act and increase the overall attractiveness of these
alternative proteins, thereby contributing more to the sustainability of food systems.
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