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Abstract: Meat consumption behaviours contribute significantly to global greenhouse gas emis-
sions. Interventions to enable meat consumption reductions need to consider the psychological bar-
riers preventing behavioural changes. Our aims were twofold; (1) to explore the psychological bar-
riers to reducing meat consumption and how they can be overcome through a Rapid Evidence Re-
view; and (2) to explore the usefulness of integrating the Kollmuss and Agyeman (K&A) model of
pro-environmental behaviour and psychological distance, which provides the analytical frame-
work. This review utilised three databases, focussing on empirical studies since 2010, which re-
turned 277 results with seven eligible studies. We found that habit is the most significant psycho-
logical barrier to change, however, values and attitudes could act as moderating variables. We found
gaps in the behavioural mechanism, indicating the presence of direct and indirect psychological
barriers. We identified several actionable policy recommendations, such as utilising co-benefits, the
importance of values in messaging, and targeting repeated behaviours. We found that study out-
comes did not always translate into policy recommendations, and they were limited by existing
policy paradigms. Psychological distance provides additional explanatory power, when combined
with the K&A model, therefore, integrating psychological distance across pro-environmental be-
havioural research and policy could improve the effectiveness of interventions.

Keywords: pro-environmental behaviour; meat consumption; psychological distance; psychologi-
cal barriers; climate change

1. Introduction

The climate impact of food and agriculture more broadly is estimated to account for
19-29% of global greenhouse gas (GHG) emissions [1], with livestock alone accounting
for 18% of total GHG emissions [2]. Emissions associated with food supply is a universal
issue, however, responsibility for unsustainable meat consumption lies predominantly
with the most developed nations. Meat consumption in the UK has been estimated at 81.5
kg/year/person, which is well above the global average of 43 kg/year/person [3], and ex-
ceeding the recommended nutritional intake [1]. Overconsumption of meat contributes to
a range of sustainability issues beyond and related to climate change, such as land-use
change, deforestation, desertification, biodiversity loss, water scarcity, nutrient cycles,
and equity and justice issues such as geographically and temporally variable food and
water insecurity. Reducing meat consumption through shifting to a plant-based diet, find-
ing meat alternatives or simply reducing meat consumed can have a significant impact on
an individuals” and national emissions profile.

Existing research has been conducted around motivators, drivers, attitudes, inter-
vention studies, and environmental and contextual barriers (such as cost, availability, cul-
ture [4,5] in relation to meat consumption behaviours. Factors such as the environmental
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and climate impacts of meat [6,7]), motivations and attitudes around reducing meat con-
sumption [8,9], the role of external factors [10], and the effects of different interventions
[11,12] have been considered. Existing work has focused on how to encourage meat con-
sumption reductions [12-14]; however, more research on the psychological barriers block-
ing or hindering meat consumption reduction is needed to ensure interventions are as
effective as possible [15]. To our knowledge, no systematic or rapid evidence review has
solely focussed on psychological barriers to behaviour change.

Psychological barriers are factors within a behavioural mechanism that prevent a dif-
ferent or new behaviour from occurring [16]. An example of this could be blocking new
knowledge due to existing emotional attachment. The importance of psychological barri-
ers to reducing meat consumption should not be ignored. Barriers could explain the gap
between attitude and intention [9,16], or intention and behaviour [17], or other gaps which
prevent a pro-environmental behaviour occurring, which cannot be explained by an ab-
sence of behavioural determinants. There is need for more research around psychological
barriers to changing high-impact behaviours [18,19], including meat consumption, which
is an important high-impact behaviour in terms of per capita emissions [20].

Research on “spillover” behaviours suggests overcoming barriers to one pro-envi-
ronmental behaviour, such as reducing meat consumption, can have co-benefits across
other behavioural domains [21,22]. Solely considering behavioural determinants and driv-
ers within research and policy risks missing significant emissions mitigation potential,
through ineffective policy resulting in suboptimal behavioural shifts or potential rebound
effects [23]. Overcoming psychological barriers to meat consumption reduction could pro-
vide a long-term strategy to achieving a variety of policy aims, extending beyond climate
and environmental policy.

Despite widespread political and public understanding of the need to alter individ-
ual and household behaviours to mitigate climate change, behavioural change policy is
muted and unambitious due to the focus on technocratic policy options [24]. Policy re-
mains focused on encouraging or facilitating behaviour through drivers as opposed to
targeting barriers to overcome. Most policies relating to pro-environmental behaviour are
focused on knowledge transfer or awareness raising [25], despite the information deficit
model being widely understood to be too simplistic [26]. Two types of messaging for
awareness-raising are commonly applied in meat consumption interventions: health and
moral concerns. However, disgust (emotion) was found to be a somewhat more effective
message [27], as health messages are often misunderstood [28].

As psychological barriers to reducing meat consumption are under-researched and
under-utilised within policy, compared to behavioural determinants, a Rapid Evidence
Review is appropriate to synthesise existing evidence on how psychological barriers pre-
vent meat consumption reduction, in order to contribute to this literature gap. Barriers to
behaviour change are increasingly being included in studies on meat consumption reduc-
tion, but often alongside drivers [10], and often are conceptualised as the absence of driv-
ers. Therefore, this paper explores barriers as independent behavioural variables in their
own right. External barriers —for instance; the cost of meat alternatives, availability of al-
ternatives, etc. —are excluded to focus on psychological processes and barriers such as the
role of emotional attachment, habit and values. This research uses two frameworks as the
theoretical foundation and analytical framework in which to explore the psychological
barriers to reducing meat consumption: the Kollmuss and Agyeman [29] model and Psy-
chological Distance.

Aims and Research Questions

A Rapid Evidence Review enables a rigorous yet time-efficient method of evidence
synthesis around a focussed issue, structured around three research questions:

RQ1: How can psychological barriers to pro-environmental behaviour change affect
meat consumption in individuals?



Sustainability 2021, 13, 11582

3 of 19

RQ2: How does psychological distance manifest as a barrier to meat consumption
reduction?

RQ3: How can these psychological barriers be overcome?

Firstly, we detail the theoretical grounding which provides the analytical framework
for the review. The Rapid Evidence Review methodology is then outlined before analys-
ing the findings within the framing of the theoretical integration, structured through the
three research questions. The discussion primarily focusses on the third research question;
how to overcome the psychological barriers to meat consumption reduction. This fol-
lowed by recommendations for policy and research, and reflections on the usefulness and
application of the theoretical framework.

2. Methods
2.1. Theoretical Grounding

Behavioural theory guides much of the existing research on meat consumption be-
haviours, as it determines (explicitly or implicitly) how behaviour is researched and what
factors are included. Factors such as knowledge, values, and attitudes are nearly always
included in studies. Fewer studies also include norms (following the Value-Belief-Norm
Theory [30]), perceived behavioural control (following the Theory of Planned Behaviour
[31]), habits [32], emotion [27], or awareness [8,9]. Research integrating barriers of any
kind is limited (e.g., Gifford, 2011 [18]), and behavioural models mirror the dominance
within the pro-environmental behaviour literature by focusing on the determinants of be-
haviour only. Research across food or health disciplines favours differing theories to sus-
tainability or climate disciplines researching similar issues, such as the Protection Moti-
vation Theory [33] instead of the Theory of Planned Behaviour.

Pro-environmental behaviour change can be viewed as a dynamic process, whereas
most models commonly applied do not consider the process after the “action” or behav-
iour change has occurred [19]. The models are generally linear structures (e.g., Value-Be-
lief-Norm Theory [30] and Theory of Planned Behaviour [31]), which could be due to the
lack of longitudinal studies on actual behaviour, i.e., either observed or self-reported.

2.1.1. Kollmuss and Agyeman (2002) Model of Pro-Environmental Behaviour

Kollmuss and Agyeman (K&A) [29] explored the gap between knowledge/awareness
and behaviour, and they proposed a model with behavioural determinants and barriers
that block the path to behaviour change. This model brought together behavioural factors
and models across psychology and sociology (see Figure 1). The novelty in the model is
largely based on the explicit use and placement of barriers within the framework of be-
havioural determinants.
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Figure 1. Kollmuss and Agyeman model of pro-environmental behaviour.

The Kollmuss and Agyeman (K&A) study became a seminal work within the pro-
environmental behaviour change literature; however, it is not without critique due to the
sheer breadth of the model. Complexity is the most prominent critique—as a wide array
of perspectives have been integrated into a relatively deductive framing [34]. This model
was selected as the analytical framework for this research because of its breadth; however,
that comes at the cost of contextual complexity. However, what K&A do not conceptualise
is the notion of gaps and distances within the behavioural process that potentially could
exclude significant elements of an individual’s behaviour change process, rendering sub-
sequent findings and/or policy recommendations ineffective. Therefore, psychological
distance is identified as a complementary concept to integrate into the analytical frame-
work in order to address this.

2.1.2. Psychological Distance

Psychological distance is rooted in risk literature [35] and is defined as “an individ-
ual’s perception of how removed an object, risk, or event is from that individual” [36] (p.
94). Within the context of climate change, this generally manifests as proximity relating to
concern, willingness and action [37], and this can manifest consciously and unconsciously.
Trope and Liberman ([38], p. 9) proposed the Construal Level Theory, which outlines four
dimensions of psychological distance, namely “time, in space, in social distance, and in
hypotheticality”, which Spence et al. [39] apply to climate change specifically and inter-
pret as spatial, social, uncertainty, and temporal distances. Loy and Spence [40] identified
two strategies for overcoming psychological distance—“proximising” (focusing on local
impacts) and “bridging” (increasing the notion of global identity); both are found to re-
duce the psychological distance perceived.

2.1.3. Theoretical Integration

This research combines these two understandings of psychological barriers into an
analytical framework. Kollmuss and Agyeman specifically identify how barriers interact
with behavioural determinants, whereas most models focus on determinants as proxies
for barriers. The notion of the gap between concern and behaviour identified in Kollmuss
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and Agyeman can be considered conceptually similar to psychological distance —the idea
that gaps (or distances) between and within elements of our understandings prevents be-
haviour change. These two concepts could combine to increase explanatory power for
practical and theoretical benefits, and assist in creating more effective interventions [41].

2.2. Rapid Evidence Review

The Rapid Evidence Review (RER) protocol was developed in February 2020, in re-
sponse to a policy need, and a time-stamped copy is registered in Open Science Frame-
work (DOI 10.17605/0OSF.JIO/URW64). The RER was conducted between February and
May 2020, and it differs from a full systematic review, as it (1) only involved 1 reviewer,
(2) was limited searches to 3 databases, and (3) the searches were not repeated several
months later, as is common with systematic reviews. Due to the rapid nature of this re-
view, results were limited to work published post-2010 in order to ensure relevance of
findings and enable efficiency of the review to be balanced with comprehensiveness.

2.2.1. Scoping Search

The research questions were developed through concept mapping and a scoping
search of the existing literature around meat consumption behaviour. A scoping search
identified five key papers [1,10-12,42], which were used to develop a concept map that
informed the PICOS framework (population, intervention, comparison, outcome, and
study context), and subsequent search strings.

2.2.2. Search Strategy

The exclusion and inclusion criteria were developed in line with the research ques-
tions, using the standard PICOS format (See Supplementary materials. The search strategy
was developed iteratively from the inclusion/exclusion criteria, and trialled across differ-
ent databases. A review by Taufik et al. (2019) [12] helpfully included very detailed search
strings, and this ensured the current study was as specific as possible, especially in regards
to synonyms of behaviour and exclusions of study participants.

The searches were run and downloaded into Zotero (See Supplementary materials).
Web of Science, Scopus and Google Scholar were used. Google Scholar returned 1640 re-
sults and the first 200 were included, to balance comprehensiveness with speed. Citation
searching of the 5 key papers was then conducted as a check of saturation, and 1 paper
was added. This ensures confidence in the comprehensiveness and effectiveness of the
search strings. The full searches returned 277 results. The first sift applied the inclusion
and exclusion criteria to the title and abstract, with a full paper analysis for the second sift.
The two rounds of sifting resulted in 7 papers being included in this study (PRISMA dia-
gram; Supplementary materials).

2.2.3. Data Extraction

The data extraction framework was based on the research questions (Supplementary
materials), and the use of the critical appraisal framework distinguishes a systematic or
Rapid Evidence Review from standard literature reviews. This was adapted from Rees et
al. [43], as it combines the key elements of critical appraisal and risk of bias, whilst being
relatively low intensity (Supplementary materials: Critical Appraisal). The papers were
scored 0-3 for each criteria, with a maximum 18 points, and this corresponded to a low
(0-6), medium (7-12), or high (13-18) score.

2.2.4. Data Synthesis

Once the data was extracted, a narrative, thematic approach drove the synthesis. This
followed two tracks: study outcomes and policy recommendations. Study outcome data
was themed deductively, in accordance with categories within Kollmuss and Agyeman
(K&A) [29] and Spence et al.’s [39] application of psychological distance. The K&A model
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provide detailed barriers, such as “existing values prevent learning”; however, for sim-
plicity and to enable comparison, barriers were grouped into themes of values, emotion,
knowledge, and habit. Study outcomes cannot be directly compared, however, findings
can be synthesised to extract trends and potentially contradictory and complementary re-
sults. The study outcomes refer to the findings and conclusions for each study that relate
to psychological barriers. Policy recommendations were inductively themed, by itera-
tively identifying common threads and findings. The study outcomes and policy recom-
mendations were differentiated in order to critically assess whether the recommendations
for policy align with the barriers identified, and what any discrepancy might reflect.

3. Results
3.1. Study Design Synthesis

Seven articles were included in this Rapid Evidence Review: four quantitative, two
qualitative, and one mixed-methods research design (Table 1). The studies all measured
similar dependent variables: (self-reported) behaviour, intention, and awareness/attitudes
around reducing meat consumption. None of the studies looked exclusively at psycholog-
ical barriers, and psychological barriers were often included alongside external barriers
(e.g., availability, price of meat-alternatives, etc.). Three studies explored psychological
barriers directly (i.e., use specific metrics), two used other determinants as proxies for bar-
riers (e.g., absence of motivation, agency, self-efficacy, etc.), and the two qualitative stud-
ies drew out narrative themes in relation to psychological barriers. All studies were con-
ducted in Europe, Australia, or the US, so sociodemographic and cultural limitations need
to be recognised. The discourse varies, as studies are split across “reducing meat con-
sumption” (three studies), “adopting a plant-based diet” (two), “alternatives to meat”
(one), and “climate-friendly food choices” (one).

Five studies performed well in the critical appraisal (CA) in terms of rigour and clar-
ity of evidence presented (Hoel7 [44], Hun16 [45], Mak14 [46], Poh15 [47], and Urb20 [48]).
Two studies scored poorly (Cirl9 [49] and Kem20 [5]); however, as this was assessed to
be due to the lack of evidence presented as opposed to poor research design, all papers
were weighted equally. There is a general issue of external validity, as is common across
behavioural studies.

Table 1. Summary table of included studies, including reference code, study design, headline findings, and critical ap-

praisal.
Study De- Role of Psychological Bar-
Reference Code Research Question b x ¢ Study Outcomes ole o syc: oogical bar
sign riers
Circus and Consumer perce Mixed (in-
. . . PETCEP”  terviews Plant-based substitutes Moral and ethical reasons
Robison  Cirl9 tions of sustainable . .
. and sur- preferred are barriers and drivers
(2019) [49] protein
vey)
. . . Motivation discrep- abit biggest barrier,
Attitudes, experience, Qualitative P health second most preva-
Hoek et al., ncy: “reduce meat con-

lent. Low awareness of en-
vironmental impact of
meat.

Hoel7 perception of sustain- (in-depth a

(2017) [44] able food choices interviews)

sumption” and “in-
crease plant based diet”

Hunter and Quantita- Higher self-efficacy in- Perceived difficulty of new

Roos (2016) Hun16 Meat consumption re-

duction motivations .
[45] vey) ternatives

behaviour and knowledge
of climate impact most sig-
nificant.

tive (sur- creases adoption of al-
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. ve behaviours mate impact most signifi-
haviour y) P cant &
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to plant-based diet . perception of health bene-
[47] vey) mension . o )
fits. Difficulty important
Most 1f-re-
Urbanovich (;Srtzzrgzzzrsseanif Quantita- Norms, habits, self-effi- Habits biggest barrier.
and Bevan Urb20 P i tive (sur- cacy are moderating Norms biggest predictor of
benefits of plant- y & 885t P
(2020) [48] based dIi)et vey) variables behaviour

3.2. Research Question 1: How Can Psychological Barriers to Pro-Environmental Behaviour
Change Affect Meat Consumption in Individuals?

Using the K&A model as the framework with which to analyse the outcomes from
each study, we grouped specific barriers thematically (by values, emotions, knowledge,
and habit). Habits were found to be the most significant and frequently identified barrier,
and values and attitudes were often identified as co-variates to other barriers.

3.2.1. Habit

Habits were identified as the most significant barrier in three of the studies (Hoel?,
Mak14, Urb20), with a fourth (Poh15) identifying habit as the strongest predictor of a “bar-
rier effect”, and a fifth (Kem?20) relating habit and difficulty. Despite the small sample size
of studies, this provides interesting insight. Habits are often referred to explicitly (or dis-
cussed as “existing behaviour” or “behavioural patterns”). This could affect its promi-
nence in the results, as other barriers have a higher degree of subjectivity involved. Habit
could be linked to difficulty in changing behaviour (Kem20), familiarity with meat eating
behaviour (Poh15), and potentially perceptions of “unnaturalness” (Cir19) (in relation to
lab-grown alternatives).

3.2.2. Values and Attitudes

Values and attitudes were not identified as a significant barrier to behaviour change,
but they were discussed extensively in five studies. Values were much more widely ref-
erenced than attitudes. Values relate to emotion, especially through cultural norms
(Hoel7 and Urb20) and heritage (Poh15, Kem20). An attitudinal dichotomy was identified
(Cir19, Hoel7) between discourses of “reducing meat consumption” (negative) and “in-
creasing plant-based diet” (positive). Moral and ethical reasons were classified as a val-
ues-related barriers, although it could be argued that there is a psychological distance-
related component within those considerations, i.e., distance between self-animal-food.
Perhaps surprisingly, moral and ethical reasons were only discussed in two studies (Cir19
and Urb20) and neither found ethical issues a dominant barrier to behaviour change. Val-
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ues are linked to emotion and norms, without themselves being the most significant bar-
rier. This suggests that values/attitudes act as covariates or moderating variables, there-
fore, their relative importance may not be fully recognised within these studies.

3.2.3. Emotion

Emotional factors were identified as barriers in four studies, with one (Poh15) cate-
gorising enjoyment of meat as the most significant barrier to change. Cir19 explored this
concept explicitly in their research and found meat attachment affected preference and
willingness to consume alternative diets (e.g., lab-grown meat, meat substitutes, and in-
sects). Attachment to meat is discussed almost interchangeably with enjoyment of meat
across all studies, and this complements Hun16's question of what the emotional cost of
not eating meat is. Only one emotional positive from reducing meat consumption was
discussed; where Hoel7 identified individuals ‘feeling better about themselves’ when eat-
ing a plant-based diet. Emotional barriers are found to be linked to values, such as associ-
ations with childhood (Kem20) and notions of cultural norms (Hoel7).

3.2.4. Knowledge

Knowledge was discussed as a barrier in five studies, and identified as a significant
barrier in Hun16. The common theme was ‘understanding of the environmental impact
of meat consumption’ (Hoel7, Hun16, and Kem?20), but knowledge of climate friendly
foods (Mak14) and nutritional information (Urb20) also appear. Although it appears as a
barrier in five studies, Kem?20 finds knowledge has a low effect on motivation to overcome
barriers.

The interrelationships and interdependencies with and between the barriers are ap-
parent throughout. No barrier exists in isolation, and this supports the conceptualisation
of barriers and the broader behavioural process discussed in Kollmuss and Agyeman
(2002) and Poh15's discussion of the usefulness of a holistic ‘barrier concept’. The four
categories within K&A capture a significant proportion of the study outcomes, however,
the remaining study outcomes around psychological barriers are further explored using
psychological distance.

3.3. Research Question 2: How Does Psychological Distance Manifest as a Barrier to Meat Con-
sumption Reduction?

The remaining study outcomes which did not fit into the K&A model were coded for
references to distances (conceptual or literal), gaps, or other types of disconnection, which
fitted within the understanding of psychological distance. The data extracted was catego-
rised within the four elements of psychological distance (social, spatial, temporal, and un-
certainty) [39]. This proved more subjective than categorising barriers within the K&A
model, as psychological distance is not a concept explicitly referenced in the included
studies.

The two main findings were that ‘social’ and ‘uncertainty’-related distances domi-
nated the study outcomes, and that social distance did not manifest as expected based on
current understandings of psychological distance. No outcomes were specifically catego-
rised as ‘temporal” psychological distance, and ‘spatial” psychological distance only was
assigned one outcome (Figure 2). ‘Understanding of the severity and vulnerability to cli-
mate change’ cuts across all types of psychological distance, and is a broad theme that
could link to many of the previously identified barriers (e.g., knowledge and threat).
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Figure 2. Study outcomes categorised by type of psychological distance.

The findings identify psychological closeness/proximity as the dominant dimension
of social distance. Increased social distance was not identified as a barrier to reducing meat
consumption, as individuals advocated for behaviour in others that they themselves
would apply (Cir19), and Hunl6 identified ‘threat other’ (from climate change) as a
smaller barrier to change than ‘threat close’. This contradicts the common assumption
within psychological distance that the further from the “self’ the issue is, the less the self
will care or change behaviour. However, study outcomes which conceptualised the issue
as close to the self (close psychological distance), for instance through health (Hoel?,
Kem?20, and Poh15) and the effect of social norms (Urb20), found those to have a positive
effect on overcoming barriers to change. These findings raise the issue that norms are not
explicitly explored in K&A, which could indicate a gap, due to the prominence in other
models (i.e., Value-Belief-Norm Theory [30] and the General Model of Social Dilemmas
[50]). The findings suggest that dimensions of social distance can be categorised as both
barriers and solutions to overcoming barriers.

Five study outcomes were categorised as ‘uncertainty’. Difficulty was identified in
five studies, and has been categorised as uncertainty as it related to a lack of nutritional
understanding (Urb20), skills required (Hun16, Kem20), and to a gap between the per-
ceived difficulty of consuming less meat/eating a plant-based diet, and the actual diffi-
culty (Hoel?7). ‘Disbelief in climate impact’ (Mak14 and Urb20) is a theme that could be
based on low knowledge of environmental impact (as in K&A), and/or be a manifestation
of psychological distance. Difficulty and disbelief occur alongside knowledge gaps, in re-
lation to nutritional literacy and understanding of the climate impact of meat. Disassocia-
tion between the self-perception of barriers and actual barriers that Mak14 identified,
could explain this. Mak14 found that disbelief was a significant self-perceived barrier,
whereas, lack of knowledge was identified as the third most relevant actual barrier. This
indicates that other barriers affect disbelief (i.e., values), or that disbelief is not as signifi-
cant as it is perceived within the individual.

Psychological distance revolves entirely around the self; i.e., the gap between the self
and climate impacts, the self and wider social norms, and the self and perception of self.
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These findings indicate that distances manifesting as ‘uncertainty’ present barriers to
changing meat consumption behaviour, whereas social distance presented a much more
nuanced picture; and could be utilised for behavioural interventions.

Outliers
Three barriers do not neatly fit into either the K&A model or psychological distance:

° Self-efficacy;

e Self-perception of barriers and behaviour;

e  Gap between perception of ‘reducing meat consumption’ and ‘increasing plant based
diet’.

All three manifest as a gap between elements of the behavioural process. Self-efficacy
could be conceptualised as a gap between behavioural determinants and agency. The gap
between the perception of both barriers and behaviour can occur at any stage of the be-
havioural process and prevent a new behaviour from occurring. The difference in percep-
tion based on the framing of either ‘reducing meat consumption’ or ‘increasing plant-
based diet’ could relate to a gap between emotion (e.g., meat attachment) and values (e.g.,
resentment about reducing/limiting behaviour). All three are rooted in the gap between
an individual’s perception of self or their perception of the issue; and the reality (be that
their actual behaviour, or their ability to change behaviour).

3.4. Research Question 3: How Can These Psychological Barriers Be Overcome?

In order to explore how the barriers could be overcome, the policy recommendations
from the studies were coded inductively, which resulted in four themes:

1. The importance of messaging and framing;

2. Co-benefits with other issues (predominantly health);
3. The use of knowledge and information;

4.  The role of theory.

The most frequently recommended action is for appropriate and tailored messaging
and framing; five studies focused on that as a key strategy. This should be tailored to
values and norms, otherwise, it risks being counterproductive (i.e., high meat attachment
individuals resisting a plant-based diet; meat alternatives would be more appropriate
(Cir19)). Messaging could be targeted at those more sympathetic to changing behaviour
(Poh15), different stages of the ‘meat reduction journey’ (Kem20), using multiple ap-
proaches to change behaviour (Hoel7), and targeting different drivers (Cir19). Using ‘co-
benefits’ such as health (Hoel7) and food waste (Mak14) as the dominant policy framing
or as part of a multi-pronged approach is also related to framing. Poh15 advocates for
policy that cuts across issues to maximise effectiveness. The use of knowledge and infor-
mation emerged, in relation to raising awareness of the climate impact of food (Hun16
and Mak14), skills for reducing meat consumption (Kem?20), and nutritional literacy
(Urb20). Role of theory is advocated both implicitly and explicitly, with Urb20 recom-
mending Social Judgement Theory, due to identifying a barrier linked to others” beliefs.
Nudge Theory is advocated implicitly in three studies (Hoel7, Hun16, and Urb20) by rec-
ommending focusing on small behavioural steps to potentially overcome perceived “dif-
ficulty’. This assumes the ‘difficulty’” barrier corresponds to large or significant behav-
ioural changes, and that smaller, ‘achievable’ nudges would be more effective, however,
this was not shown in any studies. This indicates a discrepancy between the study out-
comes and subsequent policy recommendations intended to overcome these barriers, so
this was explored further.

Policy recommendations such as education and information strategies clearly link
directly to the knowledge barrier in K&A. Framing and messaging relate directly to value
and attitude barriers. Some elements of psychological distance are addressed through
framing, knowledge of climate impacts, and some strategies relating to co-benefits (i.e.,
health). However, there were examples where there appeared to be a broken link between
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the study findings and the recommendations. Table 2 highlights the barriers that are not
addressed through the policy recommendations. Difficulty and habit are most commonly
not addressed explicitly in recommendations. Despite habit being categorised as a barrier
in five of the studies, it is specifically referenced in the policy recommendations in only
one study (Mak14: increase availability to overcome purchasing habits). Difficulty is iden-
tified as a barrier in Hoel7, Hun16, Kem?20, Mak14, and Poh15. Hoel7, Hun16, and Urb20
advocate for small behavioural shifts, therefore, assumptions are made about small be-
havioural shifts overcoming the ‘difficulty’ barrier. Meanwhile, Kem20, Mak14, and
Poh15 identify other strategies for overcoming difficulty, such as increasing product avail-
ability (Poh15) and targeting food preparation skills to increase vegetarianism (Kem?20)

Table 2. Barriers, policy recommendations, and remaining barriers not addressed through policy recommendations, per

study.
Study Study Ou'tc'omes (B.:arners) Policy Recommendations
(Remaining Barriers)
Moral and ethical reasons
Cir19 Meat attachment Focus on drivers and address barriers
Social norms
Health
Cultural norms
Happy with current behaviour Health messages
Attitude to reducing meat consumption vs. increasing Framing —multiple targeted approach
Hoel7 . . .
plant-based diet Social norms and emotion
Low knowledge on environmental impact Smaller behavioural shifts
Habit
Difficulty
‘Threat other’ vs. ‘threat close’
Understanding of severity and vulnerability of climate Emphasize threat to others
change is significant Increase knowledge of climate impact
Hun16 . . . . .
Understanding of climate impact Start with smaller behaviour changes
Self-efficacy and response efficacy Non-climate framing
Difficulty
Knowledge of environmental impact
Difficulty
Lack of trust in supply chains Increase information and skills
Kem20 Enjoyment of meat Target campaigns by life stage/stage of
Cultural heritage meat reduction journey
Childhood associations
Health
Knowledge Increase knowledge of climate impacts
Mak14 Habit Increase availability
Difficulty Focus on food waste
Health
Masculinity, traditionalism and hierarchies Consider policy across issues
Poh15 Difficulty Focus on different value/norm groups
Enjoyment Focus on already ‘sympathetic’ groups
Existing behaviour
Sub]ectn,/e norms Use Social Judgement Theory
Others’ beliefs
Urb20 Implement small steps

Knowledge of nutrition
Habit

Improve nutritional literacy
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Self-efficacy

Other examples of the discrepancy between barriers identified and subsequent policy
recommendations include how health messages are only advocated strongly in one study
(Hoel7), whereas health was identified as a barrier (as part of psychological distance) in
Hoel7, Kem20, Poh15, and Urb20. Notable is the lack of policy recommendations that
address the emotional elements of behaviour or barriers to behaviour change, i.e., meat
attachment or enjoyment (Kem20 and Poh15).

4. Discussion

This discussion focuses on overcoming the barriers identified and discusses the ap-
plication of this research to policy, practice, and research going forward.

4.1. Kollmuss and Agyeman (K&A)

Through applying the K&A model to analysis, habits were found to be the most sig-
nificant barrier to change. This is supported by the literature which explores habit and
broader pro-environmental behaviour change [32]; however, Coker and van der Linden
[15] identified past behaviour, not habits, as a significant factor in predicting behaviour.
Habitual behaviour differs from past behaviour, as habit relies on the automatic behav-
ioural system [51] and only changes when external forcing factors change [52]; therefore,
this should be considered when designing interventions. Habits are much less frequently
researched in the pro-environmental behaviour sphere [53], potentially due to the chal-
lenges with longitudinal research and self-reported studies. This suggests that difficulties
in researching habit can have knock-on effects for policymakers when designing interven-
tions.

Values and attitudes are commonly identified as barriers, and are found to relate to
and affect other barriers (such as emotional attachment to meat and cultural norms). This
potentially indicates values and attitudes as moderating variables, which could be an area
for future research. Emotional barriers were prominent, with enjoyment being frequently
highlighted. Loughnan et al. [54] found negative emotions associated with eating meat
were subconsciously discarded, which could indicate that automatic behavioural pro-
cesses associated with habit are also involved in the emotional elements of meat-eating
behaviour. Knowledge is frequently identified as a barrier to change but is heavily tied to
emotion and values, for example manifesting as disbelief. This highlights the interrela-
tionships between barriers and supports the overall framework of the K&A model, which
portrays a dynamic and multifaceted behaviour change process.

There was widespread overlap between the barriers; and the interrelationships indi-
cate a need to construct interventions which address multiple barriers by considering bar-
riers holistically, as an interrelated whole [47], and reduce the risk of the rebound effect
or negative spillover [22].

4.2. Psychological Distance

When the remaining barriers were explored through the lens of psychological dis-
tance, additional explanatory power is built. There are certain overlaps with some barriers
found in K&A, e.g., disbelief in climate (psychological distance) and emotion (K&A), or
threat of climate change (psychological distance) and values (K&A).

Difficulty and health were the dominant barriers within the concept of psychological
distance. The ‘difficulty’ barrier encompassed the perceived lack of nutritional literacy
which would be required to move to a more plant-based diet; contextual factors, such as
availability; and the gap between the perception of these barriers and the actual barriers.
This broad range of ‘difficulties’ identified suggests that a one-size-fits-all intervention
approach would be ineffective to overcome these multidimensional barriers.
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Health was found to be both a barrier and a driver to reducing meat consumption.
The distances identified here were often contradictory —beliefs around the “4 Ns” of
meat—that meat is “natural, normal, necessary, and nice” [55] (p. 114), and the health
benefits of eating a plant-based diet. Cognitive dissonance such as this has been identified
as the ‘meat paradox’; where an individual values both animal rights and eating meat [54],
which supports a moral disconnect between animal and self [56], further exemplifying a
manifestation of psychological distance. This cognitive dissonance was identified as the
most significant factor in Stoll-Kleemann and Schmidt’s [10] review of factors which in-
fluence meat consumption in developed and transition countries. The idea of a disconnect
between beliefs around health and the environment that are not evidence based, has been
repeatedly identified [57,58].

Social barriers could be targeted to bridge psychological distance or indicate a psy-
chological proximity. Evidence showing that threat ‘close’ is less effective than threat
‘other” could help with framing an intervention, for example framing messaging around
impacts on others or social norms. The idea of proximity does not align simply with exist-
ing work indicating that distance needs to be bridged for a behavioural shift to occur [39].
This supports McDonald et al.’s [37] findings around ‘can climate change get too close?’
and calls for a nuanced understanding of bridging distance and facilitating proximity [40].

Categorising most of the barriers (which cannot be explained through Ké&A) as un-
certainty and social distance, and therefore this provides an opportunity for interventions
to overcome them. Social elements of psychological distance could be argued to be dis-
creet and potentially easier to design interventions to be overcome (health behaviour cam-
paigns, communication of threat, etc.). Uncertainty presents nebulous, value-based con-
cepts such as disbelief, trust and familiarity, which could be harder to overcome.

4.3. Commonalities and Outliers across Barriers

The exploration of psychological barriers through the two models highlights the in-
ter-relationships between barriers. The outliers —barriers which did not fit into either cat-
egorisation—can offer further insight. All three outliers manifest as gaps in an individ-
ual’s behavioural process. These gaps occurred (1) between behavioural determinants, (2)
between barriers themselves, and (3) between the perceptions of barriers and actual bar-
riers. The theme of perception repeatedly emerged, and this is mirrored across general the
literature on pro-environmental behaviour change. Gaps were identified between indi-
vidual’s perception of their own knowledge, skills, self-efficacy, and difficulty, which re-
lates to themes of denial [18], and affect barriers in both K&A and psychological distance.

It could be argued that values, knowledge, emotion and habit can manifest as direct
blocks on behaviour change (as displayed in K&A). Exploring barriers through the lens of
psychological distance suggests that distances (or gaps) can manifest to prevent behaviour
change. However, the integration, overlaps, and outliers to these models, show that gaps
within the behavioural process can happen in many ways beyond the distances identified
within psychological distance. The prominence of the issue of perception indicates a man-
ifestation of psychological distance within the behavioural process itself, in addition to
the existing understanding of psychological distance which relates the self to the external
[59]. Understanding barriers in a more holistic and integrated sense can enable policy-
makers and other stakeholders to design interventions that are more effective, by target-
ing multiple barriers and preventing inadvertent activation of a barrier through misman-
agement of another.

4.4. Overcoming Psychological Barriers

Lessons can be drawn from the policy recommendations within these studies. Fram-
ing and messaging was the most frequently recommended intervention, which aligns
with the wider literature [27,60-62]. Tailoring messaging to different value groups could
also complement messaging around co-benefits [63]. The difference in attitudes and emo-
tions associated with reducing meat consumption versus increasing plant-based diet/meat
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substitutes is a clear indication for how framing and messaging need to be built around
values, attitudes, social norms (social psychological distance) and emotion [64]. Findings
around proximity within social psychological distance, especially in the context of health,
supports existing research that highlights health as an effective framing and messaging
strategy [42,58]. Findings around co-benefits indicate that if interventions are aligned with
related policy areas (i.e., climate and public health policy), opportunities for positive spill-
over could occur [21,65].

Increasing knowledge around the impacts of climate change and relating that to in-
dividual meat consumption could potentially be achieved through informational policies
and campaigns. However, the effectiveness of this alone has been widely questioned [18].
Policy focused on overcoming the ‘knowledge’ barrier only addresses one element of a
holistic process (and knowledge was found to be a relatively weak barrier). Instead of
applying informational policies to overcome the direct knowledge barrier, focusing on the
knowledge manifestation within psychological distance (i.e., difficulty and self-efficacy)
could prove more effective through targeting the gaps in the process.

Nudge Theory was frequently implicitly recommended for policy, often in conjunc-
tion with another strategy such as informational campaigns. Applying nudge theory to
overcome the initial barriers associated with a behaviour being “too big to change’, could
be effective in some contexts. However, barriers are interrelated and multifaceted. Nudge
Theory taps in to the automatic system of behaviour [51,66], which aligns with psycho-
logical distance and behavioural gaps, as the unconscious system drives embedded be-
haviour which could block change. This merits further research into this mechanism and
explorations around why Nudge Theory is so readily advocated. Possible explanations
could lie in the existing paradigms in environmental policymaking, i.e., the focus on small,
‘achievable’ steps advocated by nudge theory, and the reluctance of traditional behav-
ioural economics to advocate for more ambitious interventions.

The themes which emerge in the policy recommendations of the papers reviewed do
not focus on the dominant barriers identified within the research, and many barriers are
not addressed at all within the policy recommendations. Habit and existing behavioural
patterns are formulated from a complex array of determinants and this should be more
clearly recognised within policy recommendations, as identifying strategies to overcome
one element of a barrier does not consider barriers as a holistic construct.

The disparity between the policy recommendations and the barriers identified could
indicate a reliance on research that focuses on encouraging behavioural determinants (as
opposed to addressing psychological barriers). It could also indicate a process gap within
research (basing policy recommendations on traditional/existing policy strategies, as op-
posed to being led by the findings), or potentially a reluctance to advocate for policy which
might be seen as unappealing to policymakers. The complexity of the barriers identified,
especially regarding barriers manifesting as gaps, indicates difficulty in creating policy
recommendations, or other interventions to overcome barriers.

4.5. Policy Recommendations
The following are identified as policy recommendations:

1.  Existing habits are the most significant barrier to change. Interventions should target
repeated behaviours.

2.  Messaging and framing of communications should be tailored to individuals/groups
underlying values; and these need to be better understood.

3. The relationship between health and reducing meat consumption for environmental
and climate reasons could be utilised to align with individual values.

4. Incremental interventions that are buildable could be appropriate. The assumptions
that underlie these recommendations should be explored.

5. The potential for co-benefits across other high impact pro-environmental behaviours
(i.e., consumption patterns more broadly) and other social issues (i.e., health) is high.
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Crosscutting policy is required to achieve this, to avoid rebound effects or inadvert-
ent repercussions.

6. Barriers should be considered holistically to increase effectiveness of interventions
and reduce risk of activation of direct or indirect barriers.

The policy recommendations for overcoming psychological barriers should be read
in conjunction with the literature on external and contextual barriers, as reductions in
meat consumption cannot be achieved by overcoming psychological barriers to change
alone.

4.6. Theoretical Integration

The integration of the Kollmuss and Agyeman model and psychological distance
provides a more comprehensive analytical framework and a critique of the theories. Both
captured and categorised barriers identified within the research body, and complemented
the other, which increased the explanatory power of the analysis. A more formal devel-
opment of the K&A model to include components of psychological distance would be an
interesting avenue for future research. There were several barriers which could not be
categorised within either the K&A framework or psychological distance. This indicates
that although combining the two frameworks does increase explanatory power, gaps in
the behavioural process were difficult to categorise.

Theoretical integration in order to ensure usefulness to policymakers is advocated
repeatedly across the literature on pro-environmental behaviour change [67-69]. En-
hanced interdisciplinarity across the sustainability-health divide could help to integrate
theory more effectively.

4.7. Limitations

This study followed a Rapid Evidence Review process, which ensured rigour and
transparency in the literature gathering and analysis. Only seven studies were included
in the analysis, due to the small number of experimental studies exploring barriers explic-
itly, as well as the specific focus on psychological barriers (as opposed to contextual bar-
riers). There are several reviews on meat consumption reductions that are highly cited
and are of a similar scale, indicating the value and interest in a small-scale review such as
this [11,42,70]. Variation in research design makes quantitative claims about significance
of variables and barriers difficult, so only general trends can be described. Nevertheless,
the thematic structure of the review enables comparisons to be made across study out-
comes. Conducting a rapid review has resulted in a potentially narrow conceptualisation
of psychological barriers, and this runs the risk of excluding different disciplinary under-
standings.

5. Conclusions

This Rapid Evidence Review builds on existing work around meat consumption be-
haviours and interventions targeting reducing meat consumption, as well as the broader
environmental psychology literature exploring pro-environmental behaviour determi-
nants and barriers. This work aims to contribute to the growing area of psychological bar-
riers to pro-environmental behaviour, with the hope that the findings are of relevance to
researchers and practitioners working on designing interventions. We found that habit
was the most significant barrier to reducing meat consumption, and this finding aligns
neatly with the Kollmuss and Agyeman (K&A) model. Values and attitudes were fre-
quently found to be moderators or co-variates of other barriers. Some barriers did not fit
into the K&A model, such as difficulty and self-efficacy, and these remaining study out-
comes were categorised within psychological distance. ‘Uncertainty’ and ‘social distance’
categories captured the majority of the remaining barriers, with difficulty and health be-
ing most frequently identified. However, there were also several barriers which did not
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fit into either K&A or psychological distance. These outliers could all be argued to com-
monly manifest as a gap between determinants and barriers, or between barriers and bar-
riers, or finally, between self-perception of barriers and actual barriers. These findings
provide an application and critique of how behavioural theory can be used to analyse
research and interventions. The psychological barriers identified should be considered
holistically and used to directly inform policies and practices to encourage a reduction in
meat consumption and overcome the barriers preventing change. Only through identify-
ing the barriers and understanding the underlying mechanisms can the most effective in-
terventions be created. Further research is needed into conceptualising barriers as gaps
across environmental psychology and related disciplines, as the current focus is domi-
nated by behavioural determinants as barriers, instead of barriers in their own right. The
question of a disparity between the study outcomes and policy recommendations raises
interesting questions. It potentially reflects a lack of critique of the assumptions that re-
searchers work within when considering policy recommendations. A broader, more crea-
tive approach to policy recommendations that are not limited to existing dominant policy
paradigms would be a welcome approach to future research.
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