
Citation: de Sio, S.; Casu, G.;

Zamagni, A.; Gremigni, P. Product

Characteristics and Emotions to

Bridge the Intention-Behavior Gap in

Green Food Purchasing. Sustainability

2024, 16, 7297. https://doi.org/

10.3390/su16177297

Academic Editors: Flavio Boccia

and Nadia Palmieri

Received: 5 July 2024

Revised: 15 August 2024

Accepted: 21 August 2024

Published: 25 August 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Product Characteristics and Emotions to Bridge the
Intention-Behavior Gap in Green Food Purchasing
Sara de Sio 1 , Giulia Casu 1,* , Alessandra Zamagni 2 and Paola Gremigni 1

1 Department of Psychology, University of Bologna, Viale Berti Pichat 5, 40127 Bologna, Italy;
sara.desio2@unibo.it (S.d.S.); paola.gremigni2@unibo.it (P.G.)

2 Ecoinnovazione Srl, Via della Liberazione, 6/c, 40128 Bologna, Italy; a.zamagni@ecoinnovazione.it
* Correspondence: giulia.casu3@unibo.it

Abstract: Promoting environmentally friendly behaviors is a pivotal strategy in addressing the climate
crisis. The food industry’s impact on pollution and resource consumption underscores the importance
of fostering eco-sustainable food consumption, which can significantly benefit the environment. How-
ever, despite the global surge in green purchase intentions, a noticeable discrepancy persists between
these intentions and actual purchasing behavior. This study aimed to investigate the influence of
various factors on the likelihood of purchasing green food. An online survey was administered
to Italian adult consumers (n = 832, 66% female, aged 18–84 years), collecting sociodemographic
data and assessing emotions related to green purchases, perceptions of green food characteristics,
intention to buy green food, and frequency of green food purchases. Through cluster analysis, three
distinct consumer categories emerged: Coherent Buyers (individuals willing to buy green food and
actively doing so), Coherent Non-Buyers (individuals who have no intention to buy green food and
do not buy it), and Non-Buyers with Favorable Intentions (individuals expressing willingness to buy
green food but not following through with purchases). Results from multinomial logistic regression
analysis revealed that several factors influenced the likelihood of being categorized in the other two
categories, as opposed to the Coherent Buyers one. These factors included younger age, a lower sense
of pride associated with purchasing green products, and considering healthiness, natural content,
and eco-sustainability of food less important and familiarity of green food more important. These
findings provide valuable insights for marketers and policymakers, facilitating efforts to bridge the
gap between green food intentions and behaviors and promote a shift toward a more eco-sustainable
dietary pattern.

Keywords: green intention-behavior gap; green purchase-related emotions; product characteristics;
green buying behavior

1. Introduction

The climate crisis poses a formidable challenge for current and future generations.
Recognizing its urgency, the United Nations designated it a high-priority issue within
its sustainable development goals in 2018 [1]. Despite decades of awareness [2], only
in recent years have we witnessed increased international institutional recognition and
heightened public attention towards this critical topic. As public environmental aware-
ness and concern grows, so does the demand for green products among consumers [3].
This phenomenon, termed “green consumption”, involves making purchases that align
with environmental conservation for both present and future generations [4]. Examples
include opting for organic products, clean and renewable energy sources, and items with
minimal environmental impact [5]. Promoting such consumption has proven effective in
reducing environmental harm without compromising the quality of the purchase’s eco-
nomic health [6]. However, despite consumers worldwide expressing a growing interest
in pro-environmental products, research consistently reveals a gap between intention and
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actual buying behavior [5,7,8]. Known as the “green attitude-behavior gap” [9], the “green
intention-behavior gap” [10], or the “motivation-behavior gap” [11], this phenomenon
presents challenges for both scientific research and policymaking.

The European Commission’s Joint Research Center recently highlighted that an indi-
vidual environmental footprint is primarily influenced by food consumption, housekeeping,
and transportation [12]. In this article, we focus specifically on food consumption. While
previous research predominantly examined green products in general [6], the increasing
emphasis on sustainability warrants targeted investigations within specific products cate-
gories. Motivations and factors driving purchase behavior may indeed vary across different
products [13]. For instance, use of energy-efficient appliances may be motivated by cost
savings [14], while health concerns drive organic food and cosmetics purchases [15,16]. For
a comprehensive review refer to Luthra and Deshwal [13].

Defining “eco-sustainable” or “green food” remains contentious due to widespread
greenwashing [17] and lack of consensus in the scientific community. Precisely determining
what constitutes green food is complex, considering factors such as greenhouse gas emis-
sions, cropland use, freshwater use, and fertilizer-related pollution [18]. For our purposes,
we adopted a comprehensive definition: green food encompasses products with features
or manufacturing methods that have a lower environmental impact compared to other
items in the same category throughout their entire life cycle, from raw material collection
to disposal. This definition emerged from the work of Durif and colleagues [19], who
meticulously analyzed and compared 35 definitions sourced from academic, industrial,
and consumer literature.

1.1. The Role of Eco-Sustainable Diets

Promoting eco-sustainable diets plays a pivotal role in combatting climate change.
While the environmental impact of specific food groups varies, it is widely recognized
that reducing the environmental footprint of food production necessitates curbing animal-
based foods [18], particularly meat consumption. Meat production alone contributes
approximately 14.5% of total global greenhouse gas emissions [20]. This holds especially
true in countries with high meat consumption (such as the USA and Europe) or rapid
expansion (such as China and Brazil) [21,22]. Besides meat, reducing other animal products
(such as fish, eggs, and dairy) could significantly lower an individual’s carbon footprint by
up to 22%, surpassing the impact of most other household actions [23]. Additionally, the
livestock industry utilizes 33% of the world’s arable land for cattle feed [24]. Redirecting
this land to crop cultivation for human consumption could yield 70% more calories [25],
potentially feeding an additional four billion people [26], which is more than the expected
population growth over the next 30 years [27].

These data underscore our inefficient use of resources, converting a substantial amount
of food suitable for human consumption into less efficient and more polluting animal-based
products [28]. Adopting a sustainable diet not only benefits the environment but also
positively impacts physical health [29] and psychological well-being [30]. A comprehensive
study [29] that explored mortality rates related to diet and environmental impact across
150 countries revealed that predominantly plant-based diets promote longevity and reduce
the incidence of age-related diseases. Chronic disease-related mortality decreased by 19%
for flexitarian diets (including small amounts of animal-source foods) and up to 22% for
vegan diets (exclusively plant-based) [29]. Furthermore, energy-balanced, low-meat di-
etary patterns significantly mitigate environmental impact globally, affecting greenhouse
gas emissions, nitrogen and phosphorus application, cropland use, and freshwater con-
sumption [29]. Beyond environmental and public health benefits, evidence suggests that
sustainable diets positively impact psychological well-being [29,31]. For instance, recent
research found that green food consumption mediates the relationship between perceived
consumer effectiveness (the belief that consumers’ choices impact the environment [4]) and
psychological well-being [31]. When people recognize their choices’ tangible contribution
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to environmental protection, positive emotions motivate them to engage in green food
consumption, enhancing overall satisfaction and well-being [31,32].

While we have highlighted the significant benefits of transitioning to a more sustain-
able diet for society, the practical question remains: how can governments, marketers,
and policymakers effectively encourage sustainable consumer behaviors? A promising
starting point lies in profiling consumers, recognizing that different subgroups within
the population respond to different inputs [33]. Drawing from the existing literature, we
undertook consumer segmentation to identify variables predicting membership in specific
categories. By understanding these distinctions, we gain valuable insights into tailoring
strategies that promote sustainable choices and drive positive environmental impact.

1.2. Understanding Green Consumers: Segmenting Intention-Behavior Gaps

In recent decades, bibliometric analyses have explored the topic of green consumerism.
One persistent research gap identified by these studies is the profiling of non-buyers who
express favorable intentions [34]. To address this gap, the authors suggest focusing fu-
ture research on identifying distinct green consumer segments based on demographic,
psychographic, and behavioral characteristics. To do this, it is crucial to recognize the
need to study not only consumer characteristics, but to consider their relationship to green
purchasing behavior. However, the majority of studies on this topic have mainly examined
the characteristics associated with purchase intention. Such an approach would fail to con-
tribute meaningfully to the goal of understanding and intervening in the attitude-behavior
gap [4]. Building upon insight from the existing literature, our study aimed to segment
green customers based on their purchasing intentions and behaviors. Through a cluster
analysis, we categorized consumers into three distinct groups, each representing a different
intention-behavior combination. Coherent Buyers are individuals who consistently express
willingness to buy green food and follow through with their intentions. Non-Buyers with
Favorable Intentions (NBFIs) are people who express willingness to buy green food but do
not actually make the purchase. Coherent Non-Buyers are consumers who neither intend to
buy nor actually purchase green food. The division into these clusters serves a critical pur-
pose. While Coherent Buyers demonstrate consistent green buying behavior and Coherent
Non-buyers are unlikely to change their habits, the NBFI group is the most intriguing one.
Addressing the intention-behavior gap among people who are actually causing it, namely
NBFIs, becomes essential [10]. Although purchase intention is necessary, it alone does not
guarantee actual buying behavior [35]. To comprehensively address the intention-behavior
gap among green consumers, it is imperative to conduct specific quantitative investigations
into the barriers and facilitators influencing green purchase behavior. This research should
particularly focus on the group of NBFIs in order to discern the factors that differentiate
them from individuals who consistently align their intentions with actual green product
purchases [10]. To delve deeper, our focus was on understanding which consumer char-
acteristics influenced the likelihood of belonging to the three aforementioned categories.
Specifically, beyond sociodemographic variables, we also considered emotions related to
green food purchase and the perceived importance of certain green food characteristics.
By adopting this comprehensive approach, we can delve into the intricate dynamics be-
tween intention and behavior, shedding light on the factors that differentiate NFBIs from
individuals who consistently act on their green intentions. Ultimately, this endeavor can
contribute to a more informed understanding of sustainable consumer choices.

1.3. The Influence of Sociodemographic Characteristics

In our study, we explored the role of several sociodemographic characteristics in
relation to green food purchasing behavior. Specifically, we considered the following
factors: age, gender, income, education level, and people’s involvement in environmental
issues. While existing research has extensively explored most of these variables, our
investigation uniquely incorporates the environmental involvement aspect. This aspect
refers to whether individuals deal with environmental issues in their professional role or at
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least through active volunteering. Our underlying hypothesis posits that individuals who
are actively involved in environmental topics will predominantly fall into the Coherent
Buyers category. As a matter of fact, they are likely well-informed about environmental
matters and previous studies have shown a clear link between environmental knowledge
and both green consumption intention and behavior [36,37], particularly concerning green
food choices [38].

In the existing literature, considerable attention has been devoted to exploring the
variations in green purchase attitudes and preferences across diverse population segments.
Notably, Wijekoon and Sabri [39] conducted an extensive literature review in this domain;
however, limited research has specifically focused on green food preferences. Research
consistently indicates that consumers with higher educational attainment [40–42] and
income levels [42,43] exhibit greater willingness to purchase green food products and
are more likely to prioritize environmentally conscious choices when shopping. The
impact of gender remains inconclusive. While some studies suggest that women are
more inclined to pay for and consume green and organic foods [44–46], other findings
do not establish gender as statistically significant [47,48]. The relationship between age
and green purchasing behavior is multifaced. Some studies identify older consumers as
more receptive to eco-sustainable products [44,49], while others find no significant age
differences [50–52].

1.4. The Role of Emotions in Green Food Purchasing Behavior

Emotions play a pivotal role in shaping human behavior, a consensus that is well-
established across various domains [53]. In the realm of advertising, the traditional focus
on rational consumer choices has long given way to an emotionally driven marketing
approach [54]. Scientific literature underscores the direct influence of emotions on customer
behavior, particularly in the context of green purchasing [55,56]. Scholars have explored the
relationship between green consumption behavior and a spectrum of emotions, including
guilt [57], pride [58], regret [59], and fear [60]. In a study conducted by Wang and Wu [56],
the influence of four distinct emotions—namely, pride, respect, guilt, and anger—on
consumers’ intentions to select environment-friendly household appliances was examined.
The results revealed that all four emotions positively influenced consumers’ intentions
to choose environment-friendly items, but pride emerged as the most potent influencer,
as individuals experiencing it were significantly more inclined to make environmentally
conscious purchase decisions.

In our study, we aimed to extend existing findings by examining how these four
emotions specifically relate to green food consumption. By exploring the predisposition to
experience these emotions in the context of buying or not buying green food, we sought to
uncover their impact on categorization into the NBFI group, the Coherent Buyers group,
or the Coherent Non-Buyers group. These emotions refer to the compliance with or the
violation of a personal or social norm [61], formed on the basis of ethical standards [62].
In the context of green purchasing, they are elicited both when individuals themselves
(pride and guilt) and others (respect and anger) make or refrain from eco-sustainable
food purchases.

Let us now delve into a more detailed analysis of these four emotions. Pride is a
positive emotion associated with self-worth that motivates behaviors aligned with personal
values and goals [63]. Previous research showed its positive influence on consumer pur-
chases of sustainable products [64] and sustainable travel behaviors [65]. Guilt is a negative
emotion arising from perceived responsibility for negative outcomes [66]. Chen [67] found
that if people feel responsible for the negative impact of behaviors on the environment, they
will be more likely to put an effort into adopting energy-saving and other ecological be-
haviors. Respect is a positive emotion that emerges when individuals genuinely recognize
and admire others for their achievements, merits, or moral qualities [68]. Although limited
research has explored its impact on consumption behavior [56], respect may significantly
influence sustainable choices. When someone respects others who exhibit sustainable
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consumption behavior, they are more likely to emulate such behavior themselves. Anger is
a negatively valenced basic emotion that serves an adaptive function. Witnessing violations
of moral standards, such as environmentally harming behavior, can trigger anger [69].
Previous studies have shown that anger and indignation in response to environmental
damage motivate people to adopt ecological behaviors [70,71]. In summary, consumers
experience pride for themselves and respect for others when they are in line with a moral
value (i.e., safeguarding the environment by adopting sustainable consumption behavior).
Conversely, they feel guilty and angry with other people when this ideal prescription
is violated.

1.5. Consumer Food Choice Motives

Consumer food choices have been extensively studied, drawing on traditional vari-
ables such as those from the theory of planned behavior [72] (i.e., attitudes, social norms,
perceived behavioral control) and socio-demographic factors [73–75]. However, beyond
these characteristics, researchers seek to unravel the product features most influential in
consumers’ decisions to select and consume specific items. Food choice motives represent
consumers’ underlying reasons for their food preferences and consumption patterns [74].
The complexity of understanding food choices arises from different factors at play, includ-
ing consumer characteristics and cultural context [75]. Adding to this complexity is the
multidimensionality of sustainability, which encompasses social, environmental, and eco-
nomic dimensions [74]. Assessing an item’s sustainability involves considering elements
such as water usage, animal welfare, food healthiness, local and seasonal production, and
ethical working conditions [76].

Recognizing the importance of understanding consumers’ motivations, particularly in
sustainable food consumption, numerous studies [77,78] underscore the need for insights
into these drivers. While factors like environmental consciousness can promote sustainable
dietary decisions, perceived barriers (such as sustainable options being less appetizing or
convenient) also exist [79]. Furthermore, distinct categories of sustainable food preferences
may arise from varying underlying motivations [77]. The existence of potential conflicts and
trade-offs among various food choice drivers underscores the need to explore sustainability
motivations within the broader context of influences on food choices [80]. Steptoe and
colleagues [81], along with Onwenzen [74], identified nine key food choice motives: health,
mood control, convenience, sensory appeal, natural content, price, weight control utility,
familiarity, and ethical concerns. Health relates to choosing foods based on their perceived
impact on health. People may prioritize foods that are nutritious, low in calories, or have
specific health benefits. Mood control refers to selecting foods to regulate one’s mood.
For example, comfort foods (like chocolate) are often chosen to improve emotional well-
being. Convenience plays a significant role in food choice. For example, busy lifestyles
lead people to opt for quick and easy meals or snacks. The sensory experience of food—
its taste, texture, aroma, and appearance—influences people’s choices, leading them to
prefer foods that are pleasurable to their senses. Natural content refers to the desire for
foods that are minimally processed or closer to their natural state, like organic, whole,
or locally sourced foods. Economic considerations, such as price, play a crucial role
in food choices since people often balance taste and nutrition against cost. Individuals
concerned about weight management may choose foods based on their impact on weight,
including both weight-loss and weight-maintenance goals. Familiarity with certain foods
can drive choices, because people often stick to what they know and trust. Finally, ethical
concerns refer to ethical factors that can drive food choices like environment friendliness,
animal welfare, and fair-trade practices. These nine choosing motives were employed
to uncover patterns across various consumer subgroups. For instance, researchers have
utilized these motives as a foundation for consumer segmentation, aiming to identify
homogeneous groups [82–84]. In our study, we explored different consumer subgroups
by incorporating food choice motives. This allowed us to gain insights into the perceived
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product characteristics that hold particular significance for environmentally conscious
consumers, aligning with their attitudes.

2. Materials and Methods
2.1. Participants and Procedure

This research employed a cross-sectional design. Participants were recruited using an
exponential, online snowball sampling method, leveraging the personal networks of the
researchers to maximize outreach in a cost-effective manner [85,86]. The non-probabilistic
sampling strategy, also known as “online network sampling”, is commonly used in mar-
keting survey research whenever the development of a sampling database of the target
population is difficult or not possible to achieve by the researchers. To mitigate errors
associated with this sampling method, researchers randomly selected individuals from
their networks. In addition, the recruitment was limited to 20 for the researchers and
to 10 for the respondents to minimize differential recruitment (where respondents with
a large size of network may recruit a large number of persons with potentially similar
characteristics). Potential participants received a link to an anonymous online survey with
instructions to complete the questionnaires via email and private messages. Inclusion crite-
ria included being 18 years or older and having access to food purchasing opportunities.
For accurate segmentation analyses [87], the sample size aimed for 100 times the number
of clustering variables (in this case four), resulting in a comfortably met goal of more than
400 participants.

2.2. Measures

The survey consisted of two main sections: a demographic section and a study vari-
ables section. In the demographic section, we collected information on age, gender, educa-
tional level, household monthly income, and active involvement in ecological issues. All
questions, except for age, were close-ended and of the multiple-choice kind.

Before presenting the study variables, we provided participants with an explanation
of what “green food” entails in our study to avoid confusion. The definition we provided
was as follows: “A green product has characteristics or production methods that cause
less damage to the environment throughout its life cycle (from production to end of life)
compared to other products of the same category. For example, it uses renewable energy
sources, non-toxic and/or biodegradable substances, is grown with organic methods,
produced locally, is packaged with recyclable materials, etc.” [88].

To assess the targeted constructs, we predominantly adopted scales from existing con-
sumer research [89]. Our criteria for scale selection included relevance to focal constructs,
psychometric robustness (e.g., acceptable/good reliability), and brevity to encourage higher
response rates and survey completion [90]. We did not assess social desirability bias due to
exiting literature suggesting its negligible impact on sustainable behavior studies [81]. To
ensure cross-cultural equivalence, the scales were adapted and independently translated
from English into Italian, with subsequent back-translation by two academic bilingual
speakers. Reliability was evaluated within the study sample. Participants answered ques-
tionnaires using a 5-point scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”),
except for the two questions developed to assess green food purchase behavior.

We assessed green food purchase behavior using the following questions: “I often
buy green food”, with a 5-point response scale ranging from 1 (“Strongly disagree”) to
5 (“Strongly agree”), and “How much green food did you buy last week?”, with a response
scale ranging from 1 to 10, in which participants had to indicate the actual number of
green food items they bought in the last seven days. Reliability of this two-item scale was
acceptable (α = 0.76).

We measured participants’ intention to buy green food with two items developed by
Soyez [91] by substituting the original term “organic food” with “green food”. Reliability
for this two-item scale in our sample was optimal (α = 0.94).
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We employed a 12-item scale developed by Wang and Wu [56,65] to measure emotions
related to green purchasing behavior; specifically, pride, respect, guilt, and anger. With
approval of the authors, we adapted this scale shifting the focus from conserving household
appliances to purchasing green food. The validation of this Italian version showed good
psychometric properties in an independent sample of 865 Italian consumers with good
CFA indexes (RMSEA = 0.07; SRMR = 0.04; CFI = 0.98) for the four-factor solution, good
reliability (ω values between 0.90 and 0.93), and invariance across groups [92]. In the
present study, McDonald’s omega varied between 0.91 and 0.93.

We used a short version of the Food Choice Questionnaire (FCQ) [74,81,93] to measure
the motivations behind food choices. The original 9-factor, 36-item FCQ [81] assessed health
and non-health related food characteristics across 9 motivational dimensions or food choice
motives. These dimensions included health, mood, convenience, sensory appeals, natural
content, price, weight control, familiarity, and ethical concern. The original FCQ was cross-
validated among Italian, Belgian, and Canadian samples [94], demonstrating good validity
and reliability. Consequently, the content of the items can be considered cross-culturally
valid. Subsequently, a single-item FCQ, comprising 9 items, was developed [74] and cross-
culturally validated at international level, showing good convergent validity with the
original multi-item scale. To streamline the scale, the ethical concern dimension, previously
considered limited in scope [95], and items related to mood control and sensory appeal, due
to questionable validity [74], were excluded. Reliability of the short FCQ was not calculated,
as it consists of individual items measuring different aspects, treated individually. Previous
studies, e.g., [74], recommended using the short FCQ as a context-specific measure to
explore food choice motives in relation to specific food categories.

For detailed information on each scale, including item content, reference, and reliability,
refer to Table 1.

Table 1. Constructs, references, items of measures and reliability indexes.

Constructs and Reference Items Reliability

Intention to buy green food [93] 1. If I buy groceries next time, I will also buy green food.
2. I intend to buy green food next time. α = 0.94

Green Food Purchase Behavior 1. I often buy green food.
2. How much green food did you buy last week? α = 0.76

Emotions Related to Green
Food Purchase [56,65]

Pride

When I purchase green food, I would. . .

ω = 0.901. Feel satisfied.
2. Feel worthwhile.
3. Feel proud.

Respect

When people purchase green food, I would. . .

ω = 0.934. Admire them.
5. Appreciate them.
6. Respect them.

Guilt

When I purchase non-green food, I would. . .

ω = 0.927. Feel guilt.
8. Feel remorseful.
9. Feel bad.

Anger

When people purchase non-green food, I would. . .

ω = 0.9110. Feel resentment.
11. Feel disdain.
12. Feel angry.
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Table 1. Cont.

Constructs and Reference Items Reliability

Food Choice Questionnaire
(FCQ) [74,81,95]

It is important to me that the food I eat on a typical day is . . .

1. Healthy.
2. Convenient (in buying and preparing).
3. Natural.
4. Affordable.
5. Helping me control my weight.
6. Familiar.
7. Environmentally friendly.

*

α = Cronbach’s alpha; ω = MacDonald’s omega. * We did not calculate the reliability of the FCQ because it is
composed of individual items measuring different aspects, which we treated individually (see, for instance [96]).

2.3. Ethical Consideration

The survey conducted in this study involved human participants and received ap-
proval from the Ethical Research Committee of the University of Bologna (protocol number
0090636), adhering to ethical standards. Consumers participated voluntarily and granted
explicit consent at the outset of the online anonymous survey, following the reading of an
informed consent statement outlining the study’s objectives.

2.4. Data Analysis

We described the characteristics of the participants using descriptive statistics.
We assessed the reliability of the questionnaires using either MacDonald’s omega

or Cronbach’s alpha, depending on the availability or non-availability of factor loadings.
Acceptable reliability values were considered to be greater than 0.70.

We conducted a two-step cluster analysis with a fixed number of clusters set at 3, using
as grouping variables items related to intention to buy green food and green food purchase
behavior. Our decision to use these specific measures was driven by their relevance
to the green attitude-behavior gap. These variables allowed us to define meaningful
segments, which we later profiled in terms of sociodemographic and other characteristics.
We selected 3 clusters based on our assumption and existing literature, expecting to find
Coherent Buyers, Coherent Non-Buyers, and a cluster representing NBFIs. Two-step cluster
analysis started by initially pre-clustering cases into numerous small sub-clusters using a
sequential clustering algorithm. Subsequently, these nearby sub-clusters were recursively
merged using an agglomerative hierarchical clustering algorithm to arrive at the final
cluster solution. The number of clusters was based on the log-likelihood distance measure
between clusters and Schwarz’s Bayesian information criterion (BIC). The distance measure
we adopted was the log-likelihood distance. The goodness of fit of the cluster solution
was evaluated using the silhouette coefficient, which compares the average within-cluster
cohesion with the average between-cluster separation. Silhouette coefficient values falling
between 0.20 and 0.50 suggest a fair fit, while values of 0.50 or higher indicate a good
fit [97]. To validate and interpret the cluster solution, we conducted ANOVA analyses to
assess whether the grouping variables exhibited significant differences across clusters. To
assess the stability of our clustering solution, we replicated the two-step cluster analysis
using a randomly selected 50% subsample of cases [98]. Additionally, to explore the
potential sampling selection bias, we conducted separate two-step cluster analyses within
two subgroups based on sociodemographic characteristics that distinguished our sample
composition from the target population.

Subsequently, we performed a series of preliminary ANOVAs and chi-squared tests to
identify sociodemographic variables that varied significantly between different segments.
These variables were later incorporated, along with those related to emotions associated
with green food purchase and food choice motives, in a multinomial logistic regression. The
goal was to determine which factors could influence the likelihood to belong to the three
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identified clusters. We examined the residuals and tested for potential multicollinearity
problems in logistic regression analysis using the Variance Inflation Factor (VIF). Standard-
ized residuals between −2 and +2 are considered still acceptable [99], and VIF values < 5
indicate that independent variables are not highly correlated [99]. The Coherent Buyers seg-
ment was set as the reference category. The goodness-of-fit of the logistic regression model
was evaluated using the model χ2, Pearson and deviance tests, and Nagelkerke Pseudo-R2.
A significant χ2 indicates that the model, along with its independent variables, fits the data
better compared to one lacking those variables. Non-significant Pearson and deviance tests
suggest negligible disparities between the observed and predicted probabilities. Nagelk-
erke R2 values exceeding 0.20 indicate an acceptable level of explained variability [100].
Odds ratios (OR) and corresponding 95% confidence intervals (Cis) were provided for each
independent variable. Interpretation of results was based on both statistical significance
(p < 0.05) and effect size. For effect size, η2 values of 0.01, 0.06, and 0.14 were categorized
as small, medium, and large, respectively, and Cramer’s V of 0.10 was considered small,
0.30 medium, and 0.50 large.

Statistical analyses were performed with IBM SPSS v.25 [101].

3. Results
3.1. Sample Characteristics and Descriptive Statistics

The total sample (n = 832) consisted of 66% female participants. The mean age was
34 years (SD = 14.73, range 18–84). All participants met the inclusion criteria, indicating that
they personally purchased food at least occasionally. According to the Italian educational
system, 12% of the participants had a low level of education (5–8 years), 37% held a
high school diploma (12–13 years), and 51% had attained a university degree or higher
(master’s/Ph.D.). In terms of household monthly income, 8% reported earning less than
1000 euros, 58% earned between 1000 and 3000 euros, 24% earned between 3000 and
5000 euros, and 10% earned more than 5000 euros per month. Finally, 22.6% of participants
declared to be actively involved in environmental issues by working or volunteering. In
the subsequent analyses, the sociodemographic categorical variables were dichotomized as
follows: education was considered higher for individuals with a university degree, and
income was considered higher if above 3000 euros per month.

Compared with the Italian adult (18 years of age or higher) general population,
in our sample females were slightly non-significantly overrepresented (66% vs. 51.3%;
z-statistic = 1.66, p = 0.09), while the level of education was largely higher (people with uni-
versity degree was 51% vs. 20.1%). The other characteristics were comparable with those of
the Italian adult general population. Selection bias can occur when a study sample differs
from the target population due to non-random participation in the study. In our study,
having a higher level of education could have influenced the probability of participants
being selected into the sample. To investigate the impact of potential selection bias, we
performed a sensitivity test using subgroup analysis. Specifically, we conducted separate
cluster analyses for lower and higher educated subsamples to assess whether results varied
across different educational levels.

3.2. Cluster Analysis Based on Green Food Purchase Intention and Behavior

The three-segment solution identified by the two-step cluster analysis in the entire
sample is presented in Figure 1 and in Table 2. The average silhouette coefficient of 0.40
indicates a fair-to-good level of both cohesion and separation within the clusters. Addition-
ally, the ratio between the largest and smallest clusters was 1.79, demonstrating balanced
cluster sizes. The first cluster (n = 246), comprising 29.6% of consumers, exhibited a high
intention to buy green food and consistently engaged in frequent green food purchases.
We named this cluster “Coherent Buyers”. The second cluster (n = 210), representing
25.2% of consumers, consistently scored low in both intention to buy green food and actual
buying behavior. We referred to this segment as “Coherent Non-Buyers”. The third and
largest segment (n = 376), accounting for 45.2% of respondents, reported a high intention to
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buy green food but demonstrated low purchase behavior. We identified this segment as
“Non-Buyers with Favorable Intentions” (NBFIs).
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Figure 1. Cluster solution (n = 832), Coherent Buyers (n = 246), Non-Buyers with Favorable Intentions
(NBFIs, n = 376), Coherent Non-Buyers (n = 210).

Table 2. Segments of consumers on the segmentation variables (n = 832).

Coherent Buyers
(n = 246)

NBFIs
(n = 376)

Coherent Non-Buyers
(n = 210) Segment Differences

Items Mean score (standard deviation) F2,829 (η2)

Intention 1 4.91 (0.30) 4.00 (0.61) 2.45 (0.78) 1824.373 * (0.69)
Intention 2 4.94 (0.24) 4.12 (0.64) 2.50 (0.74) 1738.631 * (0.68)
Purchasing 7.12 (2.05) 3.92 (2.28) 1.30 (1.63) 1015.906 * (0.55)
Frequency 4.48 (0.62) 3.38 (0.81) 2.22 (0.79) 905.583 * (0.52)

Intention refers to intention to buy green food [92]; Purchasing and Frequency refer to purchasing green food.
NBFIs = Non-Buyers with Favorable Intentions. * p < 0.001.

All comparisons between segments on the segmentation variables, conducted through
one-way ANOVA, were significant at p < 0.05, with medium effect sizes (see Table 2).

Results of the replication of the two-step cluster analysis with a randomly selected 50%
of cases resulted in a comparable segmentation solution, as shown in Figure 2, indicating
that the three-segment cluster solution had acceptable stability.

The results of cluster analyses conducted separately in the two subsamples based on level
of education (lower educated n = 408; higher educated n = 424) were as follows: Coherent
Buyers were 36% among people with lower education and 37.4% among those with higher
education; Coherent Non-Buyers were 18% vs. 17.4%; and NBFIs were 46% vs. 45.1%.
Overall, the clustering results based on education level closely resembled the solution
obtained from the random 50% subsample and were not largely different from the total
sample results. It appeared that the three-segment solution remained consistent across
different educational subgroups within our sample.
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Figure 2. Stability test: cluster solution with a randomly selected 50% of cases (n = 416).

3.3. Profiling of the Clusters

In the multinomial logistic regression analysis, we used cluster membership as the
outcome variable. The Coherent Buyers segment served as the reference category. The
psychological variables included in the logistic regression were as follows: pride when
buying green food, guilt when not buying it, respect when other people buy green food,
anger when they don’t buy it, and motives to choose green food based on its characteristics
such as healthiness, convenience, natural content, price, weight control function, familiarity,
and eco-sustainability.

We also preliminarily explored if sociodemographic variables were significantly as-
sociated with the outcome variable to enter them into the regression model. We explored
the sociodemographic differences between the three groups with one-way ANOVA for
age and chi-square test for the categorical variables (Table 3). ANOVA for age indicated
significant differences between groups (F2,830 = 19.540, p < 0.001, η2 = 0.45). Specifically,
based on post-hoc tests with Bonferroni correction, the Coherent Buyers group (M = 38.87;
SD = 16.81) was significantly (p < 0.001) older than both the NFBI (M = 33.22; SD = 13.94)
and the Coherent Non-Buyers groups (M = 30.82; SD = 12.00). Table 3 reveals significant
differences between the groups concerning gender and involvement in environmental
issues. Within the Coherent Buyers group, there were more females and more individuals
working or volunteering in the environmental field (referred to as “involvement”) than
in the Coherent Non-Buyers group. However, these differences were not observed when
comparing the Coherent Buyers group with the NBFI group.

Table 3. Sociodemographic differences between the clusters.

Coherent Buyers NBFIs Coherent Non-Buyers Segment Differences

Characteristic n = 246 (29.6%) n = 376 (45.2%) n = 210 (25.2%) χ1
2 (Cramer’s V)

Gender (female) 174 (70.7%) 259 (68.9%) 117 (55.7%) 13.764 * (0.13)
Income (high) 86 (35.0%) 133 (35.4%) 69 (32.9%) 395 (0.22)
Education (high) 138 (56.1%) 212 (56.4%) 129 (61.4%) 1.71 (0.04)
Involvement (yes) 73 (29.7%) 90 (23.9%) 25 (11.9%) 21.158 ** (0.16)

NBFIs = Non-Buyers with Favorable Intentions. Involvement = having a job related to ecological issues or actively
volunteer on this filed. * p < 0.01; ** p < 0.001.
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The sociodemographic variables to be entered into the subsequent logistic regres-
sion model included age, gender, and involvement in ecological issues since they were
significantly associated with the outcome variable.

The results of the multinomial logistic regression analysis are presented in Table 4,
and VIF values for multicollinearity are presented in Table 5.

Table 4. Multinomial Logistic Regression of segments on sociodemographic and emotional variables
and product characteristics preferences.

NBFIs (n = 376) Coherent Non-Buyers (n = 210)

Independent Variable B (S.E.) OR (95% CI) B (S.E.) OR (95% CI)

Sociodemographic variables
Age −0.01 (0.01) * 0.97 (0.97–1.00) −0.01 (0.01) 0.98 (0.97–1.00)
Gender −0.02 (0.21) 0.98 (0.65–1.48) −0.37 (0.27) 0.69 (0.40–1.19)
Involvement −0.06 (0.21) 0.94 (0.62–1.42) −0.60 (0.32) 0.55 (0.29–1.03)
Emotional reactions related to green food purchase
Guilt −0.04 (0.02) 0.96 (0.92–1.01) −0.06 (0.03) 0.94 (0.88–1.01)
Pride −0.09 (0.03) * 0.92 (0.86–0.98) −0.23 (0.04) ** 0.79 (0.73–0.86)
Anger 0.001 (0.02) 1.00 (0.95–1.05) 0.02 (0.04) 1.02 (0.95–1.10)
Respect 0.04 (0.03) 1.04 (0.99–1.10) 0.02 (0.03) 1.02 (0.96–1.09)
Product-related preferences
Healthiness −0.21 (0.11) * 0.81 (0.66–1.00) −0.27 (0.13) * 0.76 (0.59–0.98)
Convenience 0.07 (0.06) 1.07 (0.95–1.21) 0.18 (0.09) * 1.20 (1.00–1.42)
Natural −0.31 (0.08) ** 0.73 (0.63–0.85) −0.62 (0.10) ** 0.54 (0.44–0.66)
Price 0.04 (0.07) 1.04 (0.91–1.19) 0.19 (0.09) * 1.21 (1.00–1.45)
Weight Control 0.09 (0.06) 1.10 (0.97–1.27) 0.06 (0.08) 1.06 (0.90–1.24)
Familiarity 0.14 (0.06) * 1.15 (1.02–1.30) 0.16 (0.08) * 1.18 (1.00–1.39)
Eco-sustain. −0.47 (0.09) ** 0.62 (0.52–0.75) −0.81 (0.12) ** 0.44 (0.35–0.56)

SE = standard error, OR = odds ratio, CI = confidence interval. Involvement = having a job related to ecological
issues or actively volunteering on this field. Reference category = Coherent Buyers. * p < 0.05; ** p < 0.001.

Table 5. Multicollinearity Diagnostics.

Variable Tolerance VIF

Age 0.887 1.128
Gender 0.946 1.057
Pride 0.731 1.368
Guilt 0.757 1.321

Anger 0.758 1.319
Respect 0.708 1.412

Involvement 0.966 1.035
Healthiness 0.784 1.276

Convenience 0.877 1.140
Natural 0.818 1.222

Price 0.827 1.209
Weight Control 0.787 1.270

Familiarity 0.837 1.195
Eco-sustain. 0.781 1.280

VIF = Variance Inflation Factor.

The regression model explained 49% of the variability (Nagelkerke Pseudo-R2 = 0.49),
with an acceptable fit model (χ2 = 470.508, p < 0.001; Pearson χ2 = 1520.552, p = 0.970;
deviance χ2 = 1304.490, p = 1.00). Both residuals (see Table 4) and VIF values (see Table 5)
were acceptable.

Focusing on our primary comparison—the one between NBFIs and the reference cate-
gory (Coherent Buyers)—which addresses the green attitude-behavior gap, we observed
the following:
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1. NFBIs vs. Coherent Buyers: younger individuals, and those who feel less pride for
buying green food and place less importance on healthiness, natural content, and eco-
sustainability, while prioritizing familiarity of food, were more likely to be categorized
as NBFIs.

2. Coherent Non-Buyers vs. Coherent Buyers: those who feel less pride for buying green
food and prioritize convenience, price, and familiarity of food, while placing less
importance on healthiness, natural content, and eco-sustainability, were more likely
to be categorized as Coherent Non-Buyers.

4. Discussion

The present study contributed to a better understanding of the typologies of eco-
sustainable food consumers by dividing them into three clusters that substantially differ
according to green food purchase intention and behavior: Coherent Buyers, Coherent
Non-Buyers and Non-Buyers with Favorable Intentions (NBFIs). Moreover, we described
the three identified segments according to demographic factors, emotional reactions related
to green purchase behavior, and food choice motives.

In terms of sociodemographic characteristics, the present study confirms what is stated
in other research: older age was associated with environmentally-friendly choices [43,48].
We extended this finding to the specific domain of green food. However, contrasting
studies suggest that this trend may vary based on cultural and socio-economic contexts,
highlighting the need for more nuanced understandings [39]. In addition, and in line with
previous research’s contradictory results concerning socio-demographic features in eco-
friendly purchase behavior [47,48], income and education level did not significantly differ
between consumer clusters. This lack of significant difference might suggest that green
purchasing behaviors are becoming less dependent on socio-economic status, possibly due
to increased availability of green products or shifts in cultural norms. Further research
could explore whether this trend holds across different contexts or if specific barriers still
exist for lower-income groups. Interestingly, more females were found in the Coherent
Buyers and NBFI groups, though gender was not a decisive factor in the subsequent
profiling of the segments. Furthermore, in the groups with favorable intentions (Coherent
Buyers and NFBIs), we observed a higher proportion of individuals with jobs or volunteer
activities related to environmental issues compared to the Coherent Non-Buyers group. This
supports our hypothesis that these individuals may be more aware of the environmental
consequences of their dietary choices. However, this characteristic was not decisive in
the profiling of the segments. We invite future research to consider this novel variable we
introduced in order to further validate these findings.

In relation to emotions related to green food purchases, we found that lower levels
of pride when consuming green food were associated with a higher likelihood of being
categorized as NBFIs or Coherent Non-Buyers compared to Coherent Buyers. This result
extends the positive influence of pride, as shown in previous research on consumer’s
purchase behavior [63,64], specifically to green food choices. With regards to food choice
motives, we found that a lower emphasis on health and sustainability motives (which
include healthiness, natural content, and eco-sustainability) and a higher perception of
familiarity of food are linked to a greater likelihood of being classified as NBFIs or Coherent
Non-Buyers, rather than Coherent Buyers. A higher level of ease and accessibility motives,
encompassing convenience and price, increased the odds of being classified as Coherent
Non-Buyers, rather than Coherent Buyers.

Bringing these results together, we can describe the three typologies of eco-sustainable
food consumers we found. The first cluster, Coherent Buyers, primarily consists of indi-
viduals who take pride in purchasing green food. They also highly value the healthiness,
natural content, and eco-sustainability of the food they choose. This finding aligns with
previous research that identified the experience of pride as a predictor of green purchase
behavior [64,65]. Additionally, the emphasis on healthiness, natural content, and eco-
sustainability is consistent with the existing literature. These three factors, collectively
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referred to as “health and sustainability motives” [102], are interconnected [79] and as-
sociated with higher consumption of organic food products [103]. The second cluster,
Non-Buyers with Favorable Intentions, comprises individuals who prioritize the familiarity
of food. This aligns with the previous literature that has negatively associated valuing
food familiarity with indicators of diet sustainability [102]. The third cluster, Coherent
Non-Buyers, consists of people who place greater importance on convenience, price, and
food familiarity. This finding is consistent with earlier research that referred to these three
variables as “ease and accessibility” motives and found them to be negatively associated
with indicators of diet sustainability [102].

As we can observe from the results of this study, it is clear that although purchase
intention is a fundamental step towards sustainable buying, it alone will not lead to actual
buying behavior in most cases. The green attitude-behavior gap is a phenomenon that
requires researchers to move beyond the classic theory of planned behavior (TPB) [72],
which is the most used model in the literature on consumer purchase behavior. This model
posits that attitudes, subjective norms, and perceived behavioral control contribute to create
behavioral intentions, which in turn will lead to the corresponding behavior. However, as
we have already mentioned, purchase intention alone has proven insufficient for a large
number of consumers. Several studies on ethical purchasing have found that only 30% of
behavior variance can be attributed to intention and perceived behavioral control [104,105].
Understanding food choices, particularly sustainable diets, is complex due to a multitude
of contributing factors that go beyond the classic TPB, such as socio-demographic factors,
attitudes, values, norms, consumption contexts, and cultural contexts [75]. Insights into
food choice motives and emotions related to food purchases offer additional value in
understanding dietary choices, beyond the abovementioned factors [56,78]. In this study,
we have further explored these two variables specifically within the context of green food.
Future research should continue to focus on specific product categories to gain tailored
insight that addresses the green attitude-behavior gap, extending the TPB with novel
variables customized to the study subject. In summary, this research not only contributes
to filling the existing gap in the literature regarding the profiling of green customers [34],
but also aims to identify differences between coherent green food buyers and individuals
who express an intention to buy green food but do not follow through. Understanding
these distinctions is crucial for addressing the intention-behavior gap, specifically within
the context of eco-sustainable food choices.

4.1. Limitations

There are several limitations that need to be acknowledged in this study. The non-
random sampling approach used, while cost-effective, may have introduced biases. By
relying on personal networks and referrals, we might have overlooked isolated community
members or unintentionally favored subgroups with shared characteristics or interests. For
example, not everyone has equal access to the Internet or digital devices. Respondents
may have preferably referred individuals with similar characteristics, including educa-
tional level or interest in the study topic. It is also plausible that individuals who were
already interested in environmental issues were more motivated to participate in the online
survey [106]. As we observed in our study, research has shown that women and more
educated people are generally more likely to participate in online surveys than men and
lower educated people [107,108]. These and other potential selection biases should be
taken into account when generalizing our findings. While it was not feasible to draw a
sample by randomly selecting from the target population due to our lack of access to the
list and addresses of all adults in the country, future studies should strive to obtain a more
representative sample.

The cross-sectional nature of this study limits our ability to establish causal relation-
ships. Longitudinal studies or experimental designs would provide stronger evidence to
understand the dynamics between the intention to buy green food and actual purchasing
behavior as well as potential changes in such dynamics. Furthermore, our study captures a
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snapshot in time. Seasonal variations, trends, or external events could influence green food
behavior differently over time. Besides temporal factors, cultural factors could also influ-
ence our study’s findings, since green food choices can vary significantly across different
regions and societies.

Our study relied on self-reported data, which may be subject to various limitations.
While social desirability bias does not appear to be an issue in sustainability research [81],
other factors may have influenced participants’ responses. Participants might not accurately
recall their past behavior, especially when it involves frequent events like food purchases.
Objective measures, such as actual purchase records, would offer more reliable insights.
Additionally, qualitative research could provide deeper understanding of the personal
motivations and barriers experienced by different consumer segments.

In conclusion, although our study sheds light on green food choices, the highlighted
limitations serve as reminders to exercise caution in in interpreting our results and empha-
size the need for further research to address these challenges.

4.2. Practical Implications

The findings of the present study provided some valuable practical insights for mar-
keters and policymakers aiming to promote eco-sustainable food options. For instance, to
effectively target the NBFI segment, marketing strategies should highlight the health bene-
fits and environmental impact of green foods, potentially through labeling or certification
schemes. Additionally, policies could be designed to make green products more accessible
and affordable, addressing common barriers identified among Non-Buyers. For consumers
with favorable intentions, triggering green purchase behavior can probably be enhanced by
emphasizing references to the healthiness, natural content, and eco-sustainability of food.
Additionally, fostering feelings of pride associated with eco-sustainable purchases could be
effective. Encouraging experimentations with unfamiliar foods may also prove beneficial
for this category. These insights are valuable for marketers and policymakers, especially
when targeting the NBFI segment—a likely sizable portion of the consumer population.
To address the green attitude-behavior gap, interventions for the NBFI segment should
focus on improving the link between an intention to buy and consume eco-sustainable food.
Strategies may include promoting environmental knowledge [38] and developing green
food options that are more convenient, affordable, and familiar. As concerns emotions re-
lated to green food purchasing, one effective strategy could involve emphasizing the pride
associated with consuming green food. By doing so, marketers can influence the behavior
of their target customers, including those in the Non-Buyers with Favorable Intensions
group, and the attitude behavior-gap. For instance, Starbucks successfully employed this
approach in their “Holiday Red Cups” campaign, showcasing designs created by customers
and effectively evoking feelings of pride among them. Moreover, the findings regarding
food motives suggest that to promote a healthy and sustainable diet at a population level,
consistent messaging based on health and sustainability motives is crucial for encouraging
people to transition into the Coherent Buyers category. Organizations like the Institute
for Public Policy Research in the UK [109] already advocate for such messaging to raise
global awareness about the connections between dietary choices, health, and environmental
impacts, and our results underline the importance of persisting on this path. Addressing
the barriers faced by the Coherent Non-Buyers group is equally important. Strategies could
reshape the food environment to make healthy and sustainable options more accessible,
affordable, and convenient. For instance, research has shown that increasing the availabil-
ity of vegetarian (and thus, green) options, reducing prices, or adjusting menu layouts
can encourage the selection of vegetarian dishes in university cafeterias [110–112]. These
strategies should be promoted across various food service systems, especially in public
institutions where local and national governments hold significant influence [111]. Further-
more, encouraging innovations from the food industry—such as developing healthier, more
affordable, and environmentally sustainable meals based on familiar recipes—can facilitate
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dietary transitions for individuals motivated by ease, cost, accessibility, and familiarity
with green food like members of the NBFI and Coherent Non-buyers segments [113,114].

5. Conclusions

The pursuit of healthy and eco-sustainable diets in Western nations is well-established.
Key principles include reducing consumption of animal-based foods, increasing intake
of plant-based foods, and avoiding highly processed, unhealthy foods rich in saturated
fats and added sugars. These dietary choices offer immense benefits for both individual
health and the planet’s well-being. However, understanding the psychological pathways
that drive individuals to transition from their current diet to a greener and healthier diet
remains an unexplored area of research. The findings from our present study contribute
valuable insights toward addressing this gap. By better characterizing the three distinct
consumer groups, we provide practical implications for marketers and policymakers aiming
to promote healthy and eco-sustainable dietary choices.

Valuable insight to address the green attitude-behavior gap also emerged from com-
paring NBFIs with Coherent Buyers. While previous research primarily focused on regular
green buyers and convinced non-buyers, the attention to NBFIs fills a gap in the literature
in specific quantitative research on this segment of the population—the very group respon-
sible for the green food attitude-behavior gap. Furthermore, our study offers valuable
insights into the factors that contribute to individuals falling into the Coherent Non-Buyers
cluster. This information can serve as a starting point for designing targeted interventions
aimed at shifting their eating habits towards more sustainable choices. To promote a dietary
transition for all, policymakers should develop strategies that specifically target individuals
with low green food purchasing behavior. Consistent messaging about what constitutes a
greener diet and reshaping the food environment to facilitate sustainable food choices are
essential steps in this endeavor.
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