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Abstract: Sustainable diets are patterns that change consumer behaviour towards more balanced
and plant-based habits. This study investigates the effect of individuals’ predisposition to adopt
sustainable diets while reducing meat intake by measuring their psychological proximity to meat.
Using an online consumer-based platform, a cross-sectional survey collected responses from 497 indi-
viduals. Questionnaire items included 43 questions prospected from the literature, coded as practical
and essential barriers and measured on a modified 7-point Likert scale. The results showed some
paradoxes, as a high predisposition to adopt a sustainable diet coexists with a high predisposition
to consume animal-based proteins. The main perceived barrier to adopting a plant-based diet was
the enjoyment of eating meat, followed by the lack of information about plant-based diets. Barriers
related to meat alternatives remained the highest above all the others. It confirms that, for local
consumers, meat remains a usual option and is easier to prepare. When investigating the moderating
effect of barriers on the predisposition to behaviours towards meat intake reduction, no effect was
confirmed. However, we found a U-shaped moderating effect for plant-based meal increase, con-
firming the psychological proximity of the meat consumption effects under the lens of the Construal
Level Theory and Transtheoretical Model. These findings call for further research on the effectiveness
of measuring psychological barriers related to sustainable diet adoption.

Keywords: sustainable diets; dietary behaviour; meat intake; construal level theory; transtheoretical
model; psychological barriers

1. Introduction

As society amplifies the discussions and practises on sustainability, the concept of
sustainable diets is reaching a broader audience. Initially, it related only to the appropriate
use of the environmental resources or diminishing the environmental impact along the food
supply chain [1,2]. Sustainable diets have also expanded into new realms, such as human
health and the perception of wellbeing, accessibility, safety, equity, and cultural adequacy,
evolving to indicate how rich and vast the interconnection between sustainability and food
systems could be.

Sustainable food consumption has gained traction among consumers [3] and rele-
vance among multi-stakeholders [4]. It is paramount to connect the green-buying customer
behaviours to the implications of these preferences in the food systems. Such choices
supposedly condemn highly processed food products due to emerging buying patterns and
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increasing purchase intention towards more sustainable options [5]. However, investigating
effective consumer selection towards more sustainable options remains a challenge [6], as
the recognition of sustainability relevance does not translate to low carbon footprints [7],
and individuals maintain psychological distance to the subject [8]. Therefore, to accel-
erate behavioural change towards more sustainable goals, it is necessary to increase the
psychological proximity of consumers and the chances of diet acceptance.

This research focused on examining customers’ behaviour of sustainable food con-
sumption in the light of Construal Level Theory (CLT) and the Transtheoretical Model
(TTM) framework. CLT is a relatively recent theory [9] that seeks to explain the judgement
and choice referenced by the psychological representation of decision making to make
predictions about the individual’s choices [10]. According to the CLT, individuals use
lower-level and concrete representations to represent psychologically close events and
high-level and abstract representations to represent psychologically distant events [9].

On the other hand, TTM is one of the most used theories in behavioural change
epistemology, including eating behaviour studies [11]. The model uses stages to inte-
grate processes and principles of change from the dominant intervention theories and
can also be called the “behavioural change stages model” [12]. According to the TTM,
changing a behaviour is a process, which implies that each individual is at a different
stage of change, indicating different levels of promptness to change. Behaviour changes
influence consumers’ personal dietary decisions, impacting the food industry and affecting
multiple stakeholders in the entire supply chain, with a history of both collaborative and
confrontational approaches [13]. Moreover, a deep understanding of customers’ attitudes
can provide insights into critical environmental-related decisions [8,14] affecting producers,
distributors and NGOs and ultimately reducing individual meat consumption [15].

The increasing growth of the human population enlarges the demand for food, which
brings sound concern to the environmental pressure of food production [16] on ecosystem
dimensions [17,18]. On the other hand, plenty of scientific evidence has associated the
adoption of alternative dietary habits with diminishing greenhouse gas (GHG) emissions,
deforestation and biodiversity loss [19]. Global adoption of a low-meat diet that meets
nutritional recommendations for fruits, vegetables and caloric requirements is estimated to
reduce diet-related GHGs by nearly 50% [4]. However, individuals have shown resistance
to dietary changes. The willingness to adopt different habits occurs in stages, from a no
adoption to full adoption [14], depending on consumers’ preference [20]. Indeed, people
are even more reluctant to change for some food groups, such as ruminant-derived food
products, especially meat and dairy products [21,22]. Western societies are accustomed to
meat consumption [23,24], guided and validated by social norms. There are opportunities
to link individual attitudes and behaviour towards food consumption with the overall
impact of such decisions and their relation to environmental concerns [25]. Simultaneously,
the ecological impact of individual food consumption seems like a distant fact for public
perception with abstract implications [26,27].

Changes to the current production and consumption of goods and services are de-
manded in a supranational perspective to diminish the use of natural resources [4]. One
immediate initiative to back up such claims is to articulate sustainable consumption on the
demand side, to the point that the retail environment is transforming due to changes in
customer preferences [28]. One of the most conspicuous changes is ecological and healthier
food consumption behaviours [29,30]. Eating to save the planet is a known trend for con-
scious populations, which translates to dietary changes to reduce food carbon footprint
and, thus, natural resources [31]. Moreover, additional benefits can be accrued since even
moderate dietary changes to more environment-friendly diets can improve healthier food
intake [32,33]. In addition to the clear self-benefits, persuading individuals to adopt dietary
changes towards sustainable consumption positively impacts the entire food chain since
more minor environmental problems will emerge from the whole food system—production,
processing, distribution and consumption [14].
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There is a vastness of antecedents to determining food choice, and choosing more
ecological food is a difficult decision for customers due to all the different factors that must
be considered [34]. An ever-growing body of knowledge addresses the combined effect
of dietary shifts, food production systems and waste reduction [35]. People still perceive
the impact of packaging disposal as more salient environmental aggression than meat con-
sumption, which is an essential consideration for healthy and sustainable diets [22]. Meat
consumption is also related to cultural norms that have been strengthened by more efficient
meat supply chains, increasing availability and diminishing prices [24]. Furthermore, meat
consumption is deeply embedded in Western culture [25]. In this scenario, understanding
customers’ decision patterns is essential to overcome attitudes and habits inconsistent
with a more sustainable consumption (such as the plastic packaging versus the entire
supply chain conundrum). Likewise, the appraisal of the barriers for converting attitudes
to behaviour is paramount to attenuate resistances and influence consumer behaviour
change [36].

Sustainable Healthy Diets are defined by the FAO as “dietary patterns that promote
all dimensions of individuals’ health and wellbeing; have low environmental pressure and
impact; are accessible, affordable, safe and equitable; and are culturally acceptable” [4].
The concept of a sustainable diet is very complex and has a broad definition, ranging from
breastfeeding to the consumption of unprocessed food. The concept comprises greenhouse
gas emissions, water and land use and the preservation of biodiversity; the reduction of
antibiotics and plastics; the reduction of food loss and waste; and a myriad of activities
involved in food production [2]. To achieve Sustainable Healthy Diets by 2050, significant
changes in today’s prevailing food patterns will be necessary. New patterns will be required,
such as doubling the consumption of fruits, vegetables, legumes and nuts, and reducing the
global consumption of foods such as red meat by more than 50 percent [37]. In this sense,
plant-based diets can be considered one of the fundamental practical bases of Sustainable
Healthy Diets, although these are not only reduced to the plant-based concept [4].

Although a plant-based diet may not be perceived as a vegetarian, it still acts as one
of the pillars of a sustainable and healthy diet [4,38], acting as a stepwise scale, where
veganism presents a zero to the consumption of animal origin food or ingredients. Vege-
tarianism intrinsically has many facets, which may be motivated by environmental, ethics
and animal welfare aspects, among others [39]. In a similar way, healthy and sustainable
dietary patterns rely not only on reducing the intake of animal-based food groups but also
on broader aspects related to social, political and nutritional factors [40]. These are intricate
processes that can complement each other such as the production logic, the prioritised food
groups, processing, packaging and retail format [4,37].

Understanding the mental pathways of individuals concerning nutrition decisions is a
dynamic and complex research area [41]. The present study objective is to investigate the ef-
fect of individuals’ predisposition to adopt sustainable diets and to reduce or exclude meat
intake, along with the consequences of the perception of barriers in moderating this relation-
ship. The focus was on meat alternatives, dietary patterns and plant-based consumption
in a population sample in Sao Paulo state, Brazil. We assessed sustainable diets at two
levels, a milder meat minimisation with plant-based food adoption (“flexitarianism”) and
a more stringent meat avoidance perspective related to vegetarianism. However, despite
such forward-looking self-regulation, we investigated if the local population is changing
its dietary patterns with a focus on sustainability. The premise is that the predisposition of
individuals to adopt meat alternatives do not (necessarily) translate into similar behaviour
as a result of the effect of perceived barriers [42].

The possibility to progressively move to more sustainable food production due to
changes in consumption habits is pronounced and logical but difficult to achieve. An
increasing number of countries introduced sustainability considerations into their food
policies, such as dietary guidelines, aiming to promote food and nutritional education to its
population towards healthy and sustainable food patterns, although still moderately [16,43].
Most of these recommendations include the shift to a primarily plant-based diet and
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reducing red and processed meat intake [44,45]. In this sense, the Dietary Guidelines for
Brazilian Population [46] is an avant-garde public policy initiative, with one of the highest
Total Sustainability Scores [43].

Framework Proposition and Hypothesis Design

The TTM model proposes that, throughout this process, individuals go through five
stages: 1—Precontemplation, represented by no recognition of a need for or interest in
changing; 2—Contemplation, represented by reflection about changing; 3—Preparation,
represented by the planning for changing; 4—Action, represented by the adoption of new
habits; and 5—Maintenance, represented by the ongoing practice of the new behaviour [12].
CLT relates to the TTM in the sense that the greatest psychological distance corresponds to
the earliest stages of the process of behaviour change.

We contend that the behavioural change in consumers could happen in two directions,
the reduction in meat intake and the adoption of a healthier diet or a sustainable dietary
pattern. Therefore, we propose the following hypothesis: predisposition is a stage of
low psychological distance (stage 3–Preparation), representing the intent to change the
circumstances in which it serves as a proxy (antecedent variable) to build our framework.
So, we relate both results of consumer behaviour change (meat intake and sustainable
dietary pattern) with the stimulus variable, the predisposition to change. Figure 1 depicts
the structural model.

Figure 1. Framework for meat consumption reduction and sustainable diets adoption.

Hypothesis 1a (H1a). Higher predisposition to reduce meat consumption will have a positive
influence on consumer behaviour towards reducing meat consumption.

Hypothesis 2a (H2a). Higher predisposition to sustainability will have a positive influence on
consumer behaviour towards a sustainable and healthy dietary pattern.

Individuals make food choices that create dietary patterns under the influence of a
range of social aspects and actors [47]. As often as food choices may seem arbitrary, they
are symbolic, multifaceted, dynamic and complex. Those choices are not only in decision
making but also in dietary behaviours, which involve multiple aspects of the relationship
with food [48,49]. In dietary behaviour, external or internal factors are psychological
barriers that may change the consumer’s dietary choices. Consequently, there are barriers
in dietary changes [42] that could interfere with the behaviour and predisposition to change.
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In this sense, barriers can moderate the attitudes towards meat intake and a sustainable
dietary pattern [50].

It is possible to classify difficulties in different ways, such as practical, for example,
related to work routine or food environment, and attitudinal, regarding beliefs and val-
ues [42], or even socio-demographic, regarding, for example, education level, gender or
kids in the household [50,51]. Somehow, socio-demographic barriers relate to attitudinal
impediments, permeating beliefs such as the increased need for animal-sourced protein
food for both children and adults, imposing additional barriers for these demographic
groups [51]. Considering that a more plant-based diet is one of the essential pillars of a
sustainable and healthy diet [4,39], we used previous work [42,51], which has addressed
perceived barriers to consuming a plant-based diet.

Lea et al. [42] investigated respondents’ agreement with 27 selected practical and
attitudinal barriers and compared the perception among gender, age and education level.
Pohjolainen et al. [51] identified the perceived barriers that are most essential to consumers.
Among different approaches in the literature, only a few recognised the genuine difficulties
to adoption. Mainly, comparative analysis using different samples found no significant
difference in the perception of a barrier. We coded ‘practical barriers’ as those barriers linked
to attitudinal and practical dimensions [42], whereas ‘essential barriers’ as fundamental
barriers [51]. This study modified the scales on the literature [42,51] to assess barriers
related to plant-based diets and healthy and sustainable dietary patterns. We adapted the
final scale using 21 different barriers, 12 from Lea et al. [42], 4 from Pohjolainen et al. [51]
and 5 additional barriers to adopting sustainable diets. Figure 1 shows the moderating role
of barriers between the predisposition and the consumer behaviour regarding both results,
meat intake (H1b and H1c) and sustainable dietary patterns (H2b and H2c). Therefore, we
propose the following hypothesis:

Hypothesis 1b (H1b). The practical barriers mediate the relationship between predisposition and
meat intake reduction.

Hypothesis 1c (H1c). The essential barriers mediate the relationship between predisposition and
meat intake reduction.

Furthermore:

Hypothesis 2b (H2b). The practical barriers mediate the relationship between predisposition and
sustainable dietary patterns.

Hypothesis 2c (H2c). The essential barriers mediate the relationship between predisposition and
sustainable dietary patterns.

2. Materials and Methods
2.1. Survey Design

The questionnaire of this research was developed using questions that supported
the hypotheses previously defined. The research scale came from Lea at al. [42] and
Pohjolainen et al. [51]. The questionnaire was divided in 6 sections, namely, greetings
and opt-in, sustainability and healthy diet behaviours, sustainability and healthy diets
predisposition, meat intake reduction behaviour, meat intake reduction predisposition and
final message.

The first section of the survey included a brief presentation of the research objectives
and a confirmation term (opt-in) for participation. The questionnaire contained a second
section about the knowledge and perceptions about sustainable food systems, a third
section about predisposition of the relevance of sustainable behaviours, a fourth section
on sustainable eating habits and practises (based on CLT) and a final section of potential
barriers for the adoption of sustainable eating habits and practises (see Figure 1 for the
theoretical framework) [52].
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The questionnaire used a modified seven-point Likert scale since it is the most ap-
propriate for surveys on consumer behaviour [53]. We measured behaviour by a scale of
negative and positive conduct combined with a temporal indication, designated “behaviour
adoption scale”. Table 1 illustrates an example of the adoption scale.

Table 1. Behaviour adoption scale.

1–7 Points Likert Scale Question: “Regarding Your Usual Intake of Animal-Based
Food, Have you Made Any of the Following Changes?”

1 No, I have not
2 No, but I would like to do so immediately
3 No, but I’m getting ready to do it soon
4 No, but I’m about to start soon
5 Yes, I’ve been doing it up to six months, at least
6 Yes, I have been doing it for a year at least
7 Yes, I’ve been doing it for more than a year

To identify moderate meat reduction (flexitarianism) and meat avoidance (vegetarian-
ism), we adapted the questions to include options for both decline in meat consumption
along with complete exclusion (see items on page 9—“Questions regarding predisposition
and behaviour about animal-based food consumption”). The questions and answers used
in the study are available in Supplementary Material file.

2.2. Data Collection

We collected data on an exploratory, cross-sectional, self-reported survey [52], using
a web-based consumer panel (MindMiners.com), interfacing users on a mobile applica-
tion [54]. Consumer-based online platforms are growing in popularity and usage, including
sustainable food-related issues [53]. The automated digital platform surveyed the con-
sumers. Data contained only demographics and no reference to personal information.

There were 497 respondents living in the state of Sao Paulo, Brazil. Table 2 provides the
primary respondent’s profiles. Age of participants ranged from 18 to 69 years. Although
there was some age dispersion in the sample, most of the respondents (58% or n = 289) were
18 to 40 years old, albeit panel data ensure increased composition and data quality [55].
The sample was composed by respondents with the following dietary patterns: flexitarian
(10.9%), ovo-lacto vegetarian (6.8%), vegetarian (9.1%) and respondents without dietary
changes (73.2%).

2.3. Data Analysis

To assess the scales’ validity (sensitivity and specificity), we intentionally chose con-
sumers under the rigorous criteria of the research proposal and added additional questions
to validate behaviour. In addition, we found no ideal translations for a few words be-
cause of a lack of equivalent concepts in Portuguese. These words allow for various
possible partially equivalent semantic expressions [54]. After additional scrutiny, we con-
ducted a pre-test, and 31 respondents answered the survey, which contained 43 items.
Participants were academics and nutrition professionals—recruited to improve the scale
technically—and individuals of the general population who assessed its fluidity and appli-
cability. After adjustments to wording, we collected 497 valid responses and exported final
data to a CSV file. We made the analysis using IBM SPSS AMOS 26 for the covariance-based
structural equation modelling (CB-SEM) and R Commander (Rcmdr 2.6), running R 4.0.2
for the generalised linear models’ moderation. Next, we ran tests for normality, linearity,
homoscedasticity and multicollinearity procedures and analysed the data using descriptive
statistics [55]. We observed no deviations, thus enabling the submission of all datasets to
multivariate analysis.

MindMiners.com
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Table 2. Demographic and socioeconomic characteristics of the respondents (n = 497).

Participants (n) Percentage (%)

Gender
Female 278 56.0
Male 219 44.0
Age

18 to 30 149 30.0
31 to 40 140 28.2
41 to 50 102 20.5

51+ 106 21.3
Socioeconomic stratification *

A 75 15.0
B1 53 11.0
B2 92 18.5
C1 169 34.0
C2 63 12.5

D–E 45 9.0
Note: * The major component of Brazilian socioeconomic stratification is indirectly measured but related to
household income. Data used in this work refers to the 2019 guide developed by the Brazilian Research Companies
Association (ABEP) available at http://www.abep.org/criterio-brasil (accessed on 25 November 2021). As a
reference, income range, according to each social stratum is as it follows (in Brazilian ReaisBRL): Class A—
22,716.99 or above; Class B1—10,427.74 to 22,716.98; Class B2—5449.60 to 10,427.73; C1—3042.47 to 5449.59;
C2—1805.91 to 3042.46; D–E—813.56 to 1805.90.

3. Results
3.1. Predisposition Regarding Sustainable Dietary Behaviours

Initially, we submitted the dataset to an Exploratory Factor Analysis (EFA). All load-
ings were above 0.500 and grounded on the respective construct. In addition, we confirmed
the results using Confirmatory Factor Analysis (CFA using the laavan package). The model
showed adequate fit (χ2 = 670.474, df = 149, p < 0.01) and construct validity by reason-
ableness scores for convergent and discriminant validity. Table 3 depicts the main CFA
validation indices. The diagonal axes of the correlation matrix are the square roots of the
AVE. Common Method Bias was performed using a common latent factor and a marker
variable, leading to less than 2.0% common method variance (Significance level: * p < 0.10,
** p < 0.05, *** p < 0.01.).

Table 3. Convergent and discriminant validity.

Construct
Reliability (CR)

Average Variance
Extracted (AVE)

Maximum Shared
VarianceMSV

Maximum
reliability
MaxR (H)

Predisposition Behaviour Barriers

Predisposition 0.931 0.663 0.307 0.946 0.814
Behaviour 0.924 0.640 0.307 0.945 0.554 *** 0.800

Barriers 0.848 0.530 0.104 0.871 0.169 * 0.322 *** 0.728

* Significance level: * p < 0.10, ** p < 0.05, *** p < 0.01. Square root of AVE in bold.

The predisposition to sustainable dietary behaviour was high, demonstrating fun-
damental advances in the relevance perception of individual and collective actions. The
same results emerged specifically related to the consumption of food of animal origin (see
Tables 4 and 5), which illustrates the intersection between sustainable diets and plant-based
diets. We asked, “In your perspective, are the following actions important for sustainabil-
ity?” (predisposition) and “Do you believe that the following actions are important for
sustainability concerning eating habits?” (behaviour).

We presented several questions explaining specific eating habits related to the sustain-
ability of the respondents. The answers concerning the following amendments showed
high relevance referring to the predisposition phase, such as increasing the consumption of
fruits, vegetables and greens; trying to have a diverse diet; prioritising foods rich in several
nutrients; avoiding ultra-processed foods; and maintaining a low consumption of added

http://www.abep.org/criterio-brasil
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sugars. Our questioning method can be described by the following questions: “In your
perspective, are the following actions important for sustainability?” for predisposition and
“In relation to your usual consumption of food of animal origin, have you made any of the
following changes?” for behaviour.

Table 4. Questions regarding predisposition and behaviour about sustainable eating habits (n = 497).

Items Predisposition
(1–7 Likert Scale)

Behaviour
(1–7 Likert Scale)

Prioritise foods naturally rich in nutrients 5.77 4.89
Seeking to have a diversified diet 5.81 5.13
Maintain a caloric intake according to my needs
(not in excess) 5.59 4.41

Reduce the size of food portions 5.45 4.64
Avoid ultra-processed foods 5.76 4.03
Preference to food consumption ‘in natura’ 5.60 4.64
Maintain low sugars consumption 5.70 4.01
Prioritise unsaturated fats over saturated fats 5.39 3.86
Prioritise whole cereals grains and their
derivatives over the refined version 5.48 4.09

Consumption of plant-based food in large
quantity and variety 5.53 4.60

Increase consumption of fruits, vegetables and
greens (leaves) 5.90 5.19

Increase consumption of beans, peas, lentils,
chickpeas and soybeans 5.46 4.54

Reduce the intake of tubers (potatoes
and cassava) 4.69 3.48

Maintain a food standard that meets personal,
cultural and traditional aspects, not only
nutrient needs

5.07 4.09

Table 5. Questions regarding predisposition and behaviour about animal-based food consumption
(n = 497).

Items Predisposition
(1–7 Likert Scale)

Behaviour
(1–7 Likert Scale)

Reduction in animal-based food intake in general 4.19 2.74
Reduction in meat consumption (especially beef) 4.38 3.42
Reduction in processed meat consumption 4.93 3.15
Exclusion of red meat (beef) 4.03 2.65
Exclusion of processed animal-based protein 4.84 3.46
Replacement of meat by fish and seafood 3.99 2.72
Exclusion of all meat, fish, and seafood, keeping
eggs, milk and dairy 3.64 2.41

Exclusion of all animal-based protein food 3.87 2.50

3.2. Barriers to the Adoption of Sustainable Diets

Next, we conducted a covariance-based structural equation modelling (CB-SEM)
procedure using IBM SPSS AMOS 26. After we found an acceptable model adjustment
after dropping three-items (χ2 = 438.298, df = 146, p < 0.01, CFI = 0.923, GFI = 0.901,
RMSEA = 0.064 [0.054;0.093], Pclose = 0.000), we calculated the moderation effect using
1000 replications bootstrap. The direct effect of Predisposition to Behaviour towards meat
intake reduction was 0.564, CI = [0.493, 0.635], p < 0.01. The indirect effects of both practical
barriers and essential barriers were nonsignificant (b =0 −0.017, p = 0.114 and b = 0.004,
p = 0.473, respectively). In addition, the direct effect of Predisposition to Behaviour towards
sustainable diets was 0.329, CI = [0.278, 0.380], p < 0.01. The indirect effects of both practical
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barriers and essential barriers were nonsignificant (b = 0.012, p = 0.062 and b = 0.451,
p = 0.451, respectively). The results are consolidated in Table 6.

Table 6. Hypothesis testing summary.

Hypothesis Relationship γ|b p-Value

H1a Predisposition→ Behaviours towards meat intake reduction γ = 0.564 <0.001
H2a Predisposition→ Behaviours towards Sustainable Diets γ = 0.329 <0.001
H1b Mediation effect of practical barriers on Predisposition to meat intake b = −0.017 0.114
H1c Mediation effect of essential barriers on Predisposition to meat intake b = 0.004 0.473
H2b Mediation effect of practical barriers on Sustainable Diets b = 0.012 0.062
H2c Mediation effect of essential barriers Sustainable Diets b = 0.045 0.451

Since the moderating effect of practical barriers was significant at the 10% level, we
performed a post hoc analysis. Using generalised linear modelling (glm and lme4 packages
in R), we found a U-shaped relationship between Predisposition and Behaviour towards
Sustainable Diets for respondents with medium and high levels of barrier perception
(practical barriers [42]).

The differences between customers with high and low barrier perception were com-
pared, confirming a small but significant difference in Behaviour between low practi-
cal barrier consumers (Mdn = 5.14) and high practical barrier consumers (Mdn = 5.25).
A Wilcoxon signed-rank test showed that this difference was statistically significant,
X = −7.21, p < 0.001, with a medium to low effect size (r = 0.23). The behaviour of the
respondents in the sample did not advance to the stage of behavioural adoption, although
the previous stage (predisposition) was high. The dispersion of behaviour between the
scale points was high, with more intense concentration on the average score, with no
corresponding concentration, even with an increased predisposition (see Figure 2).

Figure 2. Predisposition and behaviour relationship considering barriers’ moderating effect.

The concepts of practical barriers [42] and essential barriers [51] used in this study
focused on the adoption and preparation of sustainable diets (see Table 7). Individuals
perceived barriers as medium-high, with an average of x = 4.57 points on the modified
1 to 7 Likert point scale. The main perceived barrier to adopting a plant-based diet was
the enjoyment of eating meat (x = 5.58; σ = 1.47), followed by the lack of information
about plant-based diets (x = 5.11; σ = 1.48). Impediments regarding meat alternatives
remained above the overall average (x = 4.57), confirming that the consumption of meat
also remains naturally necessary and easier than preparing no-meat meals for the Brazilian
population. The frequency of shopping for fresh food and the unfamiliarity with plant-
based products represented another common difficulty. On average, respondents showed
higher resistance to the adoption of sustainable diets than other barriers, showing that
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the population still lacks proper knowledge on the topic. However, the barriers in this
study did not seem to represent the primary drivers to moderate the relation between
predisposition and behaviour change. When the barriers were at low levels (1–4 in the
modified Likert scale), predisposition positively impacted behaviour, indicating that high
predisposition can surpass barriers if they are low. As the barrier perception increased to
medium to high levels (4.4–8) and higher levels (4.8–7), the predisposition changed in high
levels of behaviours. This U-shape of the graph represents that high barrier perception
can make the relationship between predisposition and behaviour less clear, regulating
it negatively. We asked, “When adopting new eating habits, some aspects need to be
evaluated. Do you agree that this is a reality in your decision making?” Questions were
adapted by the authors for sustainable food, using Lea et al. 2006 as ‘practical barriers’ and
Pohjolainen et al. 2015 as ‘essential barriers’.

Table 7. Barriers to the adoption of new eating habits (n = 497).

Items Mean
(1–7 Likert Scale) SD * (Standard Deviation)

I need more information about plant-based diets 5.11 1.48
I need more information about sustainable diets 5.37 1.37
My family/partner won’t eat a plant-based diet 4.58 1.66
My family/partner won’t eat a sustainable diet 4.55 1.60
I don’t have enough willpower 4.15 1.80
I would have to go food shopping too often 5.12 1.50
I would get indigestion, bloating, gas or flatulence 3.82 1.75
I don’t know how to prepare plant-based meals 4.16 1.83
I don’t know how to prepare more sustainable meals 4.26 1.77
The plant foods I would need aren’t available where
I shop 4.19 1.61

The plant foods I would need aren’t available in
the canteen 4.50 1.61

The plant foods I would need aren’t available in
my home 4.45 1.59

I don’t know what to eat instead of meat 4.40 1.81
There is not enough choice when I eat out 4.83 1.54
It takes too long to prepare plant-based meals 4.13 1.68
It takes too long to prepare sustainable meals 4.30 1.66
Eating meat is very enjoyable 5.58 1.47
Meat is a nutritionally necessary component
for humans 4.86 1.61

I prefer foods that I am familiar with 4.80 1.53
It is harder to prepare good vegetarian meals than
meat ones 4.32 1.67

It is harder to prepare good sustainable meals 4.50 1.66
* The modified 7-point Likert scale refers to (1) Completely disagree; (2) Disagree; (3) Partially disagree; (4) Neither
agree nor disagree; (5) Partially agree; (6) Agree and (7) Completely agree.

4. Discussion

The primary aim was to confirm that practical and essential barriers prevent con-
sumers’ predisposition to change into behaviours regarding the adoption of sustainable
dietary patterns and eating plant-based food. This paper identified that respondents recog-
nised sustainable eating behaviours as highly relevant. However, practical actions are still
a significant challenge. According to the Transtheoretical Model (TTM), this indicates that
this population is in the early stages of the behaviour change process [12]. At that level,
changes are poorly consolidated in practical actions, which we first hypothesised to relate
closely to individuals’ perceived barriers.

Our results raised questions on the role of psychological barriers on the levels of meat
intake. Despite recognising the importance of the barriers—mainly, the enjoyment of eating
meat and the lack of information about plant-based diets—these barriers did not prevent
consumers from moving from the predisposition phase to the behavioural one, or from the
preparation stage to action, in terms of TTM. When measuring the moderating effect of
barriers to meat intake reduction (practical barriers [42] and essential barriers [51]), there
was no effect on the increase in predisposition to the increase in behaviour. However, when
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measuring the moderating effect of barriers on increasing plant-based meals (sustainable
diets), practical barriers were significant at 10% (b = 0.012, p = 0.062). So, practical barriers
may have implications for changes in consumers’ behaviour. These results corroborate
similar recent studies. Consumers’ perceived barriers regarding meat intake and plant-
based meal preparations showed significant and negative effects on individual attitudes
and adequate consumption [50].

In previous studies, the proposed barriers [42,51] showed a mediating relationship
between predisposition and behaviour to more sustainable diets and consuming less animal-
based protein that did not replicate in our sample. Consumers showed difficulties because
of the enjoyment of eating meat and the lack of information regarding the preparation of
plant-based meals. These results find support in previous literature [56] that discussed
the cultural orientation of the Brazilian population to adopt meat and animal product
derivatives into their regular daily meals. However, we could not confirm that either
practical barriers [42] or essential barriers [51] prevented change in the relationship between
predisposition and behaviour. We contend that consumers with lower barriers perceptions
evolve in a direct relationship (higher predisposition leads to higher behaviour). As barrier
perception increases, it becomes more challenging to convert predisposition to behaviour.
Only when predisposition is at sufficiently high levels will we see the conversion.

There was a negative relationship of predisposition to behaviour (as expected) for
small levels of predisposition for consumers with higher barrier levels. As these consumers
increased predisposition, the moderating effect changed the course of the relationship, and
there was a positive relationship of predisposition to behaviour (not expected). This led to
a U-shaped curve on the moderating effect of barriers on the relationship of predisposition
to behaviour, only when high barriers were observed. When there were low levels, there
was a steady increase in behaviour given the increase in predisposition.

Further analysis is substantial and necessary to detect the factors preventing this shift
from one stage to the following. The investigation of the psychometric properties of these
barriers scale [42,51] using Item Response Theory (IRT) in the context of a developing
country such as Brazil would confirm the measurement efficacy regarding individuals’
psychological proximity to the adoption of a plant-based diet and meat intake reduction.
Moreover, according to the CLT, consumers can still maintain a psychological distance to
adopt plant-based dietary options. When comparing the barriers’ perception regarding
plant-based and sustainable diets, we observed a more incredible difficulty in approaching
and identifying the concept of sustainable diets. There are currently scarce resources about
sustainable diets’ adoption for the local population, and results confirm the need to increase
the understanding of the topic. Potential reasoning can be the low consumers’ awareness
when exposed to the concept of sustainable diets (i.e., ignoring that meat is part of a
sustainable diet in reduced quantities, reflected in higher perceived barriers).

Study Implications

The results show implications for policymakers, academics and marketers interested
in understanding the individuals’ intention and behaviour to adopt both sustainable diets
and plant-based dietary patterns. Recent studies [57,58] reinforced the role of dietary shifts
towards less meat consumption in public policy. However, the psychological distance was
not a critical preventive factor in food adoption in emerging economies [59,60]. In this sense,
the current study extends the previous evidence by applying CLT to food behaviour change
decisions. Using psychological distance in the literature remains scarce [8]. Conceptually,
this paper deepens the current theoretical approach to dietary patterns and individual
perceptions, involving reducing or excluding meat consumption towards vegetarian and
plant-based choices. The framework, driven by the moderation effect of perceived barri-
ers [42,51], could not be confirmed, opening space for future research to fill the gap between
the drivers from predisposition to behavioural change.

Social and cultural aspects can give some clues about the antecedents of the results.
Considering the social conditions of the sample population, coming from a developing
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economy [61] can give some clues of the antecedents of the results since the studies from
which barriers were obtained referred to developed countries, namely, Australia and Fin-
land, and contradicted our analysis. In this sense, this study extends the geographic scope
to LATAM on academic research for plant-based food adoption behaviour in the context
of a developing country. Our results identified how the enjoyment of meat meals and the
lack of information remain the fundamental barriers perceived by Brazilian individuals.
Both producers and the industry of plant-based food should disseminate the plant-based
approach, although it might be recognised as an immense struggle to change consumers’
cultural habits. Changing such normative habits is still a hindrance to the adoption of
sustainable diets and remains a challenge requiring further investigation.

Another explanation for the results is that individuals do not associate their personal
choices of dietary changes with environmental consequences. This implies a significant
focus on the prevention phase by changing consumers’ knowledge and awareness levels.
Managerial implications could include marketing campaigns to improve food literacy about
plant-based diets, aiming for volume and frequency expansion. In addition, solutions must
adopt the collaborative approach [13]. Other than meat reduction initiatives, increasing
sustainable diet intake requires coordination from multiple stakeholders [62]. Given the
hierarchical nature of the TTM and the paradox of the high importance of animal-based
protein coexisting with the predisposition of more sustainable meals, meat production
should adopt more sustainable procedures [63]. As demand remains high, meat analogues
or cultured meat production could receive higher incentives for consumption [64]. With
increased consumer awareness and responsiveness to the required behaviour (psychological
proximity), additional measures towards sustainable diets will be easier to progress from
contemplation to action (such as reducing meat intake).

The impacts of COVID-19 were not addressed in our framework, since the data
gathering crossed the beginning of the pandemic. Recent research evaluated the COVID-19
pandemic’s impact on food-related dimensions and detected no significant dietary change
in consumer preferences [65]. Meat and bakery products emerged as being substituted
by fruits and vegetables after the crisis [66]. Families cook more and buy more from local
producers, and these dietary patterns might last in the years to come [67]. In Brazil, no
significant change in local households during the pandemic of COVID-19 was reported [68].
However, social isolation revealed that food waste and shopping habits are linked [69],
worsening food security for long periods in developing countries [70].

The current study is limited to the geographic region of Brazil, especially to Sao Paulo
state, the most populous and wealthiest state in Brazil. Further research should include
other regions to gain a more comprehensive understanding of consumers’ reasons for and
against the adoption of plant-based and sustainable diets. Using an online consumer panel
is also a concern for the ecological validity of the results. In addition, similar research in
neighbouring countries which share cultural, and to some extent, geographical, similar-
ities with the southeastern Brazilian region could allow scholars to develop a regionally
grounded profile of the sustainable diet concept and consuming patterns. In addition, age
demographic data could also open new avenues for researching intergenerational market-
ing fields. Future research should include less urbanised and more rural areas, identifying
more context-specific motives, barriers, awareness, and intentions. Finally, conducting
similar studies with a larger sample and including other socioeconomic variables, such as
marital status and level of education, could assist future research in developing targeted
strategies to induce further demand for such food items among different segments of a
consumer market. At last, we encourage researchers to evaluate the impact of COVID-10 in
the causal-effect model proposed in our study.

5. Conclusions

This study used CLT as a framework to build consumers’ decision-making process
toward plant-based dietary adoption. Specifically, it focused on the relationship between
predisposition and behaviour change by incorporating barriers to moderation. We tested
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the theoretical framework in a survey of 497 individuals in Brazil. Despite recognising
the importance of the barriers—mainly the enjoyment of eating meat and the lack of
information about plant-based diets—these barriers do not alter consumers from moving
from the predisposition phase to the behavioural one or from the preparation stage to
action in terms of TTM.

Consumers with higher barrier levels indicated a negative relationship with small
levels of predisposition to behaviour (as expected). As these consumers increased their
predisposition, the moderating effect changed the course of the relationship, and there
was a positive relationship of predisposition to behaviour (not expected). To explain this
pattern, a more comprehensive study on the barriers is still necessary. This would guarantee
the identification of barriers in a more assertive way, which allows for the elaboration of
actions in the individual, collective and political levels. In this way, it would be possible
to promote healthier and more sustainable dietary patterns, marked by the increase in
plant-based consumption.
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