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Abstract: Although local food purchasing provides several benefits to both consumers and producers,
research on what recommendation messages can effectively promote the purchase of local food is
still lacking. In the present study, 410 participants were involved in a 2-week intervention relying
on prefactual (i.e., “If ... then”) messages promoting the purchase of local food. All messages were
sent through a research app to participants” mobile phones and were focused on environmental
consequences of purchasing (or not purchasing) local food. Four experimental conditions involving
messages differing as to outcome sensitivity framing (i.e., gain, non-loss, non-gain and loss) were
compared to a control condition. To test the effectiveness of the messages, before and after the
2-week intervention participants were involved in a choice task. They were asked to choose among
fruits with different provenience, that is, from the participants’ municipality of residence or abroad.
Results showed that all message frames increased the selection of local food, compared to control.
Furthermore, pro-environmental consumers were more persuaded by messages formulated in terms
of gains and non-gains, whereas healthy consumers were more persuaded by messages formulated
in terms of losses or non-losses. Discussion focuses on the advantages of tailored communication to
promote the purchase of local food.

Keywords: environmental messages; local food; message framing; prefactual communication

1. Introduction

Although environmental deterioration may occur due to natural causes, human activi-
ties and interventions surely damage ecosystem health. A growing concern for sustainable
development regards the domain of food production, which is responsible for around
26% of global annual greenhouse gas (GHG) emissions associated with climate change [1].
Given the aforementioned scenario, FAO and WHO underlined the need for a transition
towards sustainable diets with lower environmental impact [2]. This transition can be
pursued by promoting changes in numerous eating habits, such as completely or partially
substituting meat and animal products with plant-based foods, and buying organic and/or
local food.

So far, despite the increased interest in local food and the growing consumption of
these products in many countries [3], only a little attention has been given to how to
promote their purchasing.

The scarce attention on the promotion of local food may be partly due to the absence
of a common definition of it. The term “local food” has indeed various and sometimes
contradictory definitions, but, in most cases, it is defined as food grown in close physical
proximity to the consumer [4]. In the European context, the Joint Research Center of the
European Commission defined the local food as food produced, processed, and retailed
within a defined geographical area, approximately within a 20 to 100 km radius [5].

Another explanation for the limited attention to local food promotion may be related
to the ongoing debate on the environmental sustainability of local food supply chains. Ac-
cording to some research results, local food supply chains have a low environmental impact,

Foods 2022, 11, 1268. https://doi.org/10.3390/foods11091268

https://www.mdpi.com/journal/foods


https://doi.org/10.3390/foods11091268
https://doi.org/10.3390/foods11091268
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/foods
https://www.mdpi.com
https://orcid.org/0000-0002-4111-6443
https://orcid.org/0000-0001-5082-5615
https://orcid.org/0000-0002-7195-8967
https://doi.org/10.3390/foods11091268
https://www.mdpi.com/journal/foods
https://www.mdpi.com/article/10.3390/foods11091268?type=check_update&version=2

Foods 2022, 11, 1268

2 of 24

as they reduce greenhouse gas emissions associated with food transportation. Moreover,
the practices of many producers in local food systems (e.g., crop rotation, creation of field
borders to provide a refuge for native biodiversity, packaging reduction, or moderation
in the use of fertilizers and chemicals) contribute to reducing the ecological footprint of
food production [6,7]. According to other studies, local food supply chains may have a
higher environmental impact than non-local food supply chains, for example when local
food is cultivated in heated glasshouses [8,9]. This debate highlights the need to consider
the complexity of food supply chains, whose environmental impact is not determined
only by the distance traveled by food, but also by production methods and processes’
efficiency [9,10]. For this reason, in the present study participants were presented with the
environmental benefits of local food considering not only the geographical proximity but
also the sustainable production/distribution methods adopted by the local farmers who do
not follow the large-scale distribution logic.

To fill the gap in the scientific literature about how to promote the consumption of local
food, in the present study, we tested the effectiveness of a 2-week intervention consisting
in sending daily messages via an app on the environmental consequences of local food
consumption. In this intervention, we employed prefactual (i.e., “If ... then”) messages [11]
and compared the effectiveness of four message frames, differing in how they presented the
environmental consequences of local food consumption. Following the model of outcome
sensitivities [12], we made a distinction among gain, non-loss, non-gain and loss messages,
and tested whether they would differently persuade consumers to select local food. Then,
we evaluated to what extent the four message frames were effective as a function of the
receivers’ health and environmental drivers in food choice.

2. Theoretical Background
2.1. Persuasive Messages to Promote Sustainable Food Purchase

Sustainable food communication can be formulated using diverse linguistic styles, con-
tents, and framing. Considering the linguistic style, some researchers agree that a prefactual
formulation of the information (i.e., “If ... then”), which presents a hypothetical future out-
come of present actions, makes messages more effective in influencing receivers’ intentions
and behaviors related to sustainable food choices, compared to the factual formulation,
which illustrates the causal relationship between a behavior and its outcome [11].

As regards the message contents to promote sustainable eating habits, past scholars
have commonly referred to animal welfare [13], human wellbeing [11], health [11,13-16]
and environment [13-19]. In the present study, we focused on environmental content
due to the environmental benefits associated with local food production. Generally, past
research on the effectiveness of messages focused on the environmental consequences
of sustainable eating habits has offered mixed results. Some researchers found that the
environmental messages did not influence consumers’ evaluation of meat [13], and had
a limited impact on the intention to reduce meat consumption or follow a sustainable
diet [14,15]. Instead, other scholars showed that these messages increased the intention to
reduce meat consumption [16]. In the case of the promotion of local food purchasing, only
one study analyzed the effectiveness of messages, which were focused on local farmers’
support, high quality, and healthiness of local food, showing that all these messages failed
in enhancing consumers’ positive attitude towards local food purchasing [20]. However,
no previous studies tested the persuasiveness of environmental messages.

Considering message framing, which refers to the fact that a given message content
can be presented in different, although objectively equivalent, versions [21-23], many
researchers have shown that message effectiveness may vary according to the positive or
negative valence of the envisaged outcomes. More precisely, a recommendation message
can be framed either with a positive valence, by describing the positive consequences of
the adherence to the recommendation (i.e., positive frame; e.g., “If you buy local food, you
contribute to the safeguard of biodiversity”), or with a negative valence, by describing the
negative consequences of the non-adherence to the recommendation (i.e., negative frame;
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e.g., “If you don’t buy local food, you contribute to the loss of biodiversity”) [24,25]. The
framing of the outcome valence has been largely applied to health messages, showing that
positively framed health messages are more effective in promoting preventive behaviors,
while negatively framed messages are more effective for detecting behaviors [24,26]. How-
ever, its application to environmental messages is still scarce and the results have not been
univocal. On the one hand, some researchers found that positively framed environmen-
tal messages lead to higher pro-environmental intentions and corresponding behaviors,
compared to negatively framed messages [17,27-29]. On the other hand, some researchers
found that individuals exposed to negatively framed environmental messages are more
likely to act a pro-environmental behavior [30]. Still, other researchers found that message
framing alone did not influence environmental behaviors [31-33].

These mixed results of past research on the effects of valence framing can be attributed,
at least in part, to the fact that the distinction between positively and negatively framed
messages is not fine-grained enough [34,35]. In this vein, Cesario and colleagues [12]
proposed a more fine-grained classification of valence framing, defined as the outcome
sensitivity level of message framing. According to this classification, the expected outcomes
presented in the messages can be formulated in four different ways: (a) gain messages
focus on the presence of positive outcomes (e.g., “If you buy local food, you contribute
to the safeguard of biodiversity”); (b) non-loss messages focus on the absence of negative
outcomes (e.g., “If you buy local food, you avoid contributing to the loss of biodiversity”);
(c) non-gain messages focus on the absence of positive outcomes (e.g., “If you don’t buy
local food, you miss the opportunity to contribute to the safeguard of biodiversity”); and
(d) loss messages focus on the presence of negative outcomes (e.g., “If you don’t buy local
food, you contribute to the loss of biodiversity”).

Some previous research on the effect of the outcome sensitivity level of message
framing found that messages focused on present outcomes (i.e., gain and loss) are more
persuasive than messages focused on absent outcomes (i.e., non-gain and non-loss) [34-36].
However, as regards environmental messages, only a few studies have tested the effect of
the outcome sensitivity level of framing, showing that the effectiveness of the four message
frames only varies according to the receivers’ psychosocial characteristics, such as their
prior beliefs [37].

2.2. The Moderating Role of Consumers’ Characteristics

A long tradition of communication research showed that message persuasiveness is
influenced by the characteristics of the recipients [38]. In line with the abovementioned
results, in this study, we expected that environmental messages would influence receivers
according to their food choice drivers. Particularly, we have considered the relevance they
attribute to environmental protection and health as key determinants of their reactions to
environmental messages. People interested in environmental protection tend to carefully
evaluate the environmental impact of their food choices; thus, they can be strongly mo-
tivated by pro-environmental information. However, people guided by a health interest,
who tend to choose eating habits that guarantee their physical wellbeing [39], can also
be persuaded by environmental information on their food choices [40]. This is because
people are increasingly recognizing a close connection between humanity and nature and,
in turn, between environmental damages and their health, as suggested by the new human
interdependence paradigm and the evidence that people engaged in either a transition
toward a more sustainable diet or its maintenance have high levels of both environmental
and health concerns [40-42]. Within the promotion of local food purchasing, place identity
is another possible consumer characteristic that may influence message persuasiveness.

3. The Present Study

Based on the above-discussed literature, in the present study, we tested whether
exposure to prefactual environmental messages differing as to the outcome sensitivity level
of message framing would influence recipients’ selection of local food in a choice task.
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Consistent with previous results on the effectiveness of the exposure to prefactual
messages focused on the environment [16], we expected that participants reading these
messages would increase their selection of local food, as compared to participants assigned
to a control condition with no exposure to prefactual messages (H1).

As to the effect of the outcome sensitivity level of message framing, as well as the
possible moderation of environmental and health drivers, we did not formulate any specific
hypothesis, but only two research questions in consideration of the absence of previous
results on the promotion of local food using differently framed messages. We first assessed
whether the effect of message exposure on food choice would vary according to the outcome
sensitivity level of message framing (i.e., gain, non-loss, non-gain and loss) (RQ1).

Then, in line with studies emphasizing the central role of health and environmental
drivers in sustainable eating and local food consumption [14,39], we assessed whether the
effect of environmental messages about local food consumption consequences would be
moderated by the recipient’s environmental and health drivers (RQ2).

4. Materials and Methods
4.1. Sample and Procedure

Ethical approval for this study was provided by the Catholic University of the Sacred
Heart. Using GPower 3.1, we conducted a sample size estimation considering an Effect size
f = 0.25. With an alpha = 0.05, power = 0.80, number of groups = 5 (message conditions),
number of measurements = 2 (1 measure at 2 time points) and p = 0.05 the projected sample
size needed was approximately N = 196, and specifically about 39 participants per group.
To ensure this sample size despite any dropouts during the intervention phase, we aimed
to at least double the number of participants needed.

In May 2021, we invited 450 individuals to participate in this study through Prolific
(https:/ /www.prolific.com, accessed on 10 March 2022); a platform for online subject
recruitment designed for research. Prolific verifies the identity of all the subjects asking
to enroll as participants, as well as collects their socio-demographic information through
which it defines the population available for the studies. While setting a study on Prolific,
researchers are informed about the available population and they can pre-screen partici-
pants and define exclusion and inclusion criteria. Prolific offers the possibility to conduct
one-time research, as well as longitudinal research. All participants are explicitly informed
that they are recruited for participation in research, and on the Prolific webpage, they can
easily find the studies for which they are suitable, based on the criteria defined by the
researchers. Before they agree to take part in the study, participants are also informed about
the expected payment for participation in the study. To ensure fair pay for participants,
Prolific defines a fixed minimum payment based on the time required to complete the
study. Once they correctly completed the study, participants are paid by the researcher
through Prolific. In the present study, participants were expected to be residents of Italy
and have a Prolific record of at least 75% satisfactorily completed experiments. The study
was advertised as research on purchasing behavior, about a total of 40 min in length, and
distributed in 2 weeks. Those completing the entire research were paid £5.00.

After accessing the study on Prolific, participants provided informed consent through
a questionnaire implemented through the Qualtrics platform. In the same questionnaire,
participants found the instructions to access the PsyMe (PsyMe is a free smartphone app
of the Catholic University of the Sacred Heart, developed to support scientific research
in the field of social psychology and artificial intelligence (https://apps.apple.com/it/
app/psyme/id1536587889; https:/ /play.google.com/store/apps/details?id=uncatt.unipwv.
xtream.psyme&hl=en_US&gl=US, accessed on 10 March 2022). The PsyMe app respects
participants’ privacy and anonymity thanks to the assignment of an anonymous code to
each participant. The current version of the PsyMe app allows sending questionnaires,
messages and push notifications to remind message reading using an anonymous alphanu-
merical code, and to correctly participate in the study using the app. The alphanumerical
codes were generated using an automatic randomization sequence, through which partici-


https://www.prolific.com
https://apps.apple.com/it/app/psyme/id1536587889
https://apps.apple.com/it/app/psyme/id1536587889
https://play.google.com/store/apps/details?id=uncatt.unipv.xtream.psyme&hl=en_US&gl=US
https://play.google.com/store/apps/details?id=uncatt.unipv.xtream.psyme&hl=en_US&gl=US

Foods 2022, 11, 1268

5o0f 24

pants were randomly assigned to one of the five experimental conditions of the study (see
Section 4.3 below).

Using the PsyMe app, participants access the Time 1 (T1) questionnaire. At the begin-
ning of the questionnaire, we provided participants with instructions to properly fill out the
online questionnaire. Then, participants received one message a day for 14 days, except for
participants assigned to the control condition. At the end of the 14-day intervention period,
all participants completed the Time 2 (T2) questionnaire. Finally, participants received
feedback on the aims of the study. A control question to verify if participants’ replies were
reliable was included in both the questionnaires.

Figure 1 shows participants’ flow during the study. At T1, 410 participants accessed
the PsyMe app and correctly completed the questionnaire (189 females, 218 males, 3 non-
binaries; age range 18-64 years, M age = 26.83, SD age = 7.62). After the intervention, at T2,
353 participants correctly filled in the second questionnaire and were retained as the final
sample of our study. Among the excluded participants, 7 failed the control question at T1
and 2 at T2.

Eligible to be contact (n = 450)

U

Enrollment
(n=410)

Lost
(Total n = 40 completed incorrectly the first questionnaire or did not access the app)

o

o

Assignment and Time 1 (Baseline)

U

2

U

U

U

Control Condition
(n=283)

Gain Message Condition
(n=80)

Non-loss Message Condition
(n=281)

Non-gain Message Condition
(n=281)

Loss Message Condition
n=179)

o

U

U

U

o

Time 2 (Post-intervention)

U

U

U

U

U

Control Condition
(n=171)
(Lost =12)

Gain Message Condition
(n=170)
(Lost =10)

Non-loss Message Condition
(n=171)
(Lost =10)

Non-gain Message Condition
(n="171)
(Lost =10)

Loss Message Condition
(n=170)
(Lost =9)

Figure 1. Flow chart of participants’ recruitment.

4.2. Measures at Time 1 (T1)

The questionnaire at T1 included several measures. Below, we report the relevant
measures for the present paper.

First, we asked participants socio-demographic information including age, sex, level
of education, marital status, monthly income, region, municipality of residence and its
demographic dimension.

Environmental driver. Participants rated the relevance of environmental drivers when
buying groceries on a Likert scale ranging from “not relevant at all” (1) to “very relevant”
(5) (“To what extent do environmental impact usually guide you in the choice of food to
buy?”) [43].

Health driver. Participants rated the relevance of health drivers when buying groceries
on a Likert scale ranging from “not relevant at all” (1) to “very relevant” (5) (“To what
extent do health impact usually guide you in the choice of food to buy?”) [43].

Choice task related to the selection of local food. To measure the selection of local food,
participants were asked to perform a choice task in which they had to choose five fruits
from a list of ten (see Table A1). Together with vegetables, fruit is one of the most sold
local food products [3]. Fruit and vegetable consumption is also determined by the same
food choice drivers, specifically health and environmental concerns [44]. In this study, we
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only proposed a fruit selection task to guarantee the feasibility of the experiment, which
otherwise might be too time consuming for participants and would make them experience
cognitive overloading. The instructions were as follows: “Imagine buying fruit online.
Please, choose five among the following ten types of fruit”. The task randomly presented
five fruits produced in places located more than 100 km away from the municipality of
residence of the participant and five fruits produced in places within 100 km from the
municipality of residence. All fruits were depicted and described by name, weight, size,
category, origin, date of packaging and price. The information on the product’s origin was
deliberately inserted among other information so that it did not stand out too much. For
the same reason, participants were not provided with a budget of expenditure to not make
the price information more salient and relevant compared to the others.

Place identity related to municipality of residence. Since we identified as local the foods
coming from areas adjacent to the place of residence, we controlled for the potential effect
of the participants’ place identity. Place identity refers to the emotional attachment to a
specific place, especially the place where one lives, which is a repository of meaningful
emotions and relationships [45]. Participants’ place identity related to their municipality of
residence was measured with six items on a 7-point Likert scale (e.g., “I feel [municipality
of residence] is part of me ... strongly disagree (1)-strongly agree (7)”; a = 0.96) [43].
A Qualtrics feature ensured that participants read the name of the previously declared
municipality of residence.

4.3. Message Intervention

During the 14-day intervention (between T1 and T2) all participants received daily
persuasive messages via the PsyMe app. Thus, fourteen messages were sent in each
condition. The full list of messages is reported in Table A2. All messages were focused on
the environmental consequences of purchasing or not purchasing local food. Moreover,
they were formulated in prefactual style, which consists of a conditional proposition about
an action—outcome linkage that may (or may not) occur in the future (e.g., “If I take action X,
it will lead to outcome Y”) [11]. Participants in the gain message condition received messages
focused on the positive environmental consequences of purchasing local food (e.g., “Buying
food produced in places close to us favors the survival of local agricultural varieties. If
you buy local food, you contribute to safeguarding biodiversity”). Participants in the
non-loss message condition received messages on the avoidance of negative environmental
consequences of purchasing local food (e.g., “Buying food produced in places close to us
avoids the disappearance of local agricultural varieties. If you buy local food, you avoid
contributing to the loss of biodiversity”). Participants in the non-gain message condition
received messages on the loss of positive environmental consequences of not purchasing
local food (e.g., “Buying food produced in places far from us hinders the survival of local
agricultural varieties. If you don’t buy local food, you miss the opportunity to contribute to
the safeguard of biodiversity”). Participants in the loss message condition received messages
on the negative environmental consequences of not purchasing local food (e.g., “Buying
food produced in places far from us favors the disappearance of local agricultural varieties.
If you don’t buy local food, you are contributing to the loss of biodiversity”).

4.4. Measures at Time 2 (T2)

In the questionnaire at T2, we measured again the selection of local food, using the task
employed at T1 (Table A1). We also included some scales to assess participants’ evaluation
of the messages received through the PsyMe app.

Message reading frequency was obtained through the PsyMe app, which keeps track of
the reception of the messages.

Manipulation check was conducted by asking the participants to select among four
messages the one that was most similar to the messages they received for 14 days through
the PsyMe app.
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Message tone was assessed with an item using a semantic differential scale ranging
from “extremely negative” (1) to “extremely positive” (7): “How would you rate the tone
of the information presented in the messages?” Higher values indicated a more positive
perception of the information tone [46].

Message involvement was measured with three items using a Likert scale ranging from
“completely disagree” (1) to “completely agree” (7): “Messages got me involved in what
they had to say”; “Messages were interesting”; “Messages seemed relevant to me” [46].
Higher values indicated a higher involvement with the messages (« = 0.86).

Message trust was assessed with three items on a Likert scale ranging from “not at
all” (1) to “completely” (7): “The information is credible”; The information is reliable”;
“The information was truthful” [46]. Higher values indicated higher trust in the messages
(v =0.92).

Systematic processing was assessed with five items on a Likert scale ranging from “not
at all” (1) to “completely” (7): “While I was reading messages, ... I thought about what
actions I might take based on what I read; I found myself making connections between
the information and what I've read or heard about elsewhere; I thought about how the
information related to other things I know; I tried to think about the importance of the
information for my daily life; I tried to relate the ideas in the information to my health” [47].
Higher values indicated higher systematic processing of the messages (« = 0.87).

4.5. Data Analysis

All analyses were conducted with SPSS 23. As preliminary analyses, we first ran
descriptive and correlation analyses to explore the measured variables and the relation-
ships among them. We then checked for the absence of biases in randomization and
dropouts using MANOVAs and Chi-square tests. Next, we ran an ANOVA to check if
the message reading frequency was influenced by the message frame. As for the ma-
nipulation check, with Chi-square and ANOVA tests we verified if participants correctly
recognized the differences among message frames. Then, we ran a MANOVA to check
if differently framed messages were perceived as equally involving, credible, and were
equally systematically processed.

As to the main analyses, we used repeated measures ANOVAs and t-test to investigate
if the messaging intervention (H1) and the message framing (RQ1) were effective in enhanc-
ing the selection of local food in the choice task. Finally, to investigate if the effectiveness
of message framing was influenced by the recipients’ environmental and health drivers
(RQ2), we ran a moderation analysis using Model 2 of the PROCESS macro for SPSS [48].

5. Results
5.1. Preliminary Analyses

Table 1 reports the socio-demographic characteristics of the final sample. The sample
was well balanced in terms of gender. However, most participants were single, young or
young adults, with a high school diploma, residents in Northern Italy and with a monthly
income below EUR 1200.

Table 1. Demographics of the study sample.

Characteristic Total Sample
Gender
Female 52.4%
Male 46.7%

Non-binary 0.9%
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Table 1. Cont.

Characteristic Total Sample
Age
Young (18-24 years) 50.7%
Young Adults (25-35 years) 34.8%
Adults (35-54) 12.5%
Senior (55-65) 2.0%
M 26.95
SD 7.87
Education
Secondary School 2.3%
High School Diploma 53.5%
University Degree 44.2%
Marital Status
Single 76.2%
Married 6.8%
Cohabiting Couple 14.2%
Separated /Divorced 0.3%
Not declared 2.5%
Monthly Income
EUR < 1200 53.8%
EUR 1200-2500 21.2%
EUR > 2500 5.1%
Not declared 19.8%
Place of Residence
Northern Italy 51.0%
Central Italy 21.0%
Southern Italy 19.0%
Islands 9.0%
Number of Residents in your Municipality
Less than 10,000 18.4%
Between 10,000 and 30,000 19.0%
Between 30,000 and 100,000 23.5%
Between 100,000 and 250,000 10.2%
Between 250,000 and 500,000 4.0%
More than 500,000 24.9%

M = Mean; SD = Standard Deviation.

When buying food, our participants gave greater importance to the health impact
of their choices. After the message exposure, instead, the choice task was also correlated

with the environmental driver. Table 2 reports the means and standard deviation of place

identity, environmental and health drivers, and choice tasks both in the total sample and

among conditions. Table 3 reports the correlations between these variables.
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Table 2. Means and standard deviations of measured variables in each message condition.

Control Gain Non-Loss Non-Gain Loss
Condition Message Message Message Message Total
= 71) Condition Condition Condition Condition (N =353)
(n=70) n="71) (n="71) (n=70)

Variables M SD M SD M SD M SD M SD M SD
Place Identity 4.47 1.69 4.36 1.69 4.08 1.61 4.12 1.86 3.95 1.71 4.20 1.69
Health Driver 3.63 0.99 3.83 0.92 3.63 1.06 3.90 0.99 3.69 1.03 3.74 1.00
Environmental Driver 3.13 0.97 2.86 1.03 3.14 1.03 3.39 1.10 3.07 1.11 3.20 1.07
Choice Task at Time 1 3.06 1119  3.63 1.13 293 1.00 2.84 1.04 2.71 0.95 2.88 1.04
Choice Task at Time 2 3.04 1.17 4.64 1.11 348 1.13 3.51 1.14 3.50 1.16 3.43 1.16
Message Tone - - 5.60 1.33 5.42 1.09 5.08 1.45 4.54 1.54 5.16 1.41
Message Involvement - - 5.52 0.99 5.16 1.29 5.32 1.07 5.32 1.20 5.33 1.15
Message Trust - - 5.33 0.97 5.18 1.08 518 1.03 524 1.06 5.23 1.03
Systematic processing - - 5.15 0.90 494 1.36 5.05 1.17 5.02 1.09 5.04 1.14

Choice Task: selection of local fruit.

Table 3. Correlations between measured variables at Time 1 and Time 2.

1. 2. 3. 4. 5. 6. 7. 8. 9.
1. Place Identity 1
2. Health Driver 0.13* 1
3. Environmental Driver 0.04 0.39 ** 1
4. Choice Task at Time 1 0.08 0.03 0.07 1
5. Choice Task at Time 2 0.10 0.16 ** 0.20 ** 0.26 ** 1
6. Message Tone 0.15* 0.14* 0.21 ** 0.02 0.12* 1
7. Message Involvement 0.25 ** 0.23 ** 0.27 ** 0.03 0.22** 0.47 ** 1
8. Message Trust 0.21 ** 0.21 ** 0.26 ** —0.02 0.15* 0.37 ** 0.54 ** 1
9. Systematic processing 0.17 ** 0.29 ** 0.34 ** 0.02 0.26 ** 0.42 ** 0.73 ** 0.55 ** 1

*p < 0.05;* p < 0.001.

To check if randomization was successful, we used a multivariate analysis of variance
(MANOVA), testing if there were differences among conditions on environmental and
health drivers, choice task, place identity and age at T1. Results did not show any significant
main effect of message conditions (p = 0.71, 7p* = 0.01) on these variables. Chi-square
also did not show any significant differences in gender, marital status, level of education,
monthly income, region of residence and the dimension of the municipality across different
conditions (all p > 0.11). This suggests that randomization was adequate, with the five
conditions being comparable to the baseline variables.

Regarding dropouts (Figure 1), 51 participants dropped out at post-test (T2). Chi-
square did not show any significant differences in dropouts (p = 0.98) across different
conditions. Moreover, a MANOVA analysis indicated that dropouts were neither explained
by place identity nor environmental and health drivers (p = 0.93). These results and the
low rate of dropout in our 14-day intervention allowed us to assert that dropouts were
not determined by conditions or participants’ environmental and health drivers, and
place identity.

5.2. Message Evaluation

First, we verified if participants in the experimental conditions read frequently our
messages. We found that 19% of subjects read them every 2-3 days, and 76.2% read them
every day. Then, we checked if the message reading frequency was influenced by the
message frame using an ANOVA, which did not reveal any difference among conditions
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(p = 0.75). Next, we conducted a manipulation check by controlling whether subjects
correctly identified the message frame they received during the intervention. Chi-square
showed significant differences in message frame identification (179.05; p = 0.001) across
different conditions, confirming that the difference among message frames was understood
and recognized by participants. Moreover, we checked if there were differences in the
evaluation of the tone of the messages in the four message conditions using an ANOVA.
Results showed a main effect of condition (F (1282) = 8.16 p > 0.001, np?> > 0.08), thus
participants differently perceived the tone of the four message frames. Specifically, pairwise
comparisons (p > 0.05) indicated that participants perceived the loss messages (M = 4.54;
SD = 1.54) as more negative compared to the gain (M = 5.60; SD = 1.33; p = 0.001), non-loss
(M =542; SD =1.09; p = 0.001) and non-gain messages (M = 5.08; SD = 1.45; p = 0.05).
Furthermore, we analyzed whether there were differences among conditions in participants’
message involvement (M = 5.33; SD = 1.14), message trust (M = 5.23; SD = 1.03) and
message processing (M = 5.04; SD = 1.14). MANOVA results showed that all messages were
perceived as equally involving and credible, and all of them were systematically processed
(p >0.93).

5.3. Effects of Message Intervention on Choice Task

We then examined whether message intervention changed the selection of local fruit
(H1) and whether there was a different effect of message frames (RQ1). First, we conducted
a 5 (control condition and four message conditions) x 2 (T1 vs. T2) ANOVA with choice
task related to local fruit as dependent variable, with repeated measures on the last factor
(Table 4). Results showed a great main effect of time effect on choice task. ¢-test comparisons,
t =7.70; df = 350; p = 0.001; 95% CI: 0.30, 0.52; Cohen’s d = 0.5, showed that participants
selected more local fruit at T2 (M = 3.34; SD = 1.16) than at T1 (M = 2.88; SD = 1.04). We
did not find a significant condition effect. However, the interaction between message
condition and time was significant. Therefore, there were differences in the extent to which
interventions resulted in a greater choice of local fruit in T2 as compared to T1. Specifically,
from T1 to T2 participants in the gain (M = 3.63; SD = 1.13; p = 0.003), non-loss (M = 3.48;
SD =1.13; p = 0.023), non-gain (M = 3.51; SD = 1.15; p = 0.017) and loss message conditions
(M =3.50; SD =1.16; p = 0.019) increased the selection of local fruit compared to participants
in the control condition (M = 3.04; SD = 1.17).

Table 4. Repeated measure ANOVA results with choice task as a dependent variable.

Predictor Sum of Square df Mean Square F p np?
Intercept 6994.77 1 6994.77 4520.53 0.00 0.93
Time 53.55 1 53.55 61.53 0.00 0.15
Condition 3.39 4 0.85 0.55 0.70 0.01
Time x Condition 15.25 4 3.81 4.39 0.00 0.05
Error (Time) 301.14 346 0.87
Error (Group) 535.38 346 1.55

Then, we controlled whether our results were or not independent of the participants’
environmental driver, health driver and place identity. Thus, we ran the same repeated
measure ANOVA including health driver, environmental driver and place identity as
covariates. (Appendix B). This analysis confirmed an interaction effect between time and
condition, supporting that from T1 to T2, participants in the message conditions increased
their choice of local fruit, compared to participants in the control condition.

In sum, these results supported our H1, showing that the provision of information on
the environmental consequences of local fruit purchasing was effective in increasing the
selection of these foods in our choice task, independently from the participants’ baseline
environmental driver, health driver, and place identity. However, regarding our RQ1, we
did not find any significant difference among the message frames. Thus, our messages
were effective regardless of the environmental consequences formulation.
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5.4. The Moderating Role of Environmental and Health Drivers on Message Framing Effectiveness

To address our RQ2, we explored whether the effects of the four message frames
depended on the strength of participants” environmental and health drivers. For this
analysis, we calculated the change in the choice task as a difference score between the local
fruit choice at T2 and the choice made at T1. Then, we ran a moderation model with message
condition as the independent categorical variable, environmental and health drivers as the
moderators, and the change in the choice task as the dependent variable (Model 2 of the
PROCESS macro for SPSS; Table 5) [48]. Neither environmental nor health drivers had a
main effect on change in the choice task. This result indicated that receivers’ environmental
and health drivers did not influence their selection of local fruit, independently from the
message frame to which participants were exposed. Instead, results of the interaction
effects showed that participants in the gain and non-gain message conditions increased
their selection of local fruit as their environmental driver increased. Differently, participants
in the non-loss and loss message conditions increased their selection of local fruit as their
health driver increased.

Table 5. Moderation model results with choice task as a dependent variable.

95% CI
B SE t P
LL uL
Environmental Driver
Gain Message Condition 0.50 0.22 223 0.02 0.61 0.94
Non-Loss Message Condition 0.35 0.23 1.53 0.13 —0.10 0.81
Non-Gain Message Condition 0.49 0.22 2.19 0.03 0.05 0.93
Loss Message Condition —0.10 0.23 —043 0.67 —0.54 0.35
Health Driver
Gain Message Condition 0.24 0.25 0.97 0.33 -0.25 0.73
Non-Loss Message Condition 0.55 0.23 2.45 0.01 0.11 1.00
Non-Gain Message Condition 0.02 0.23 0.08 0.94 —0.44 0.47
Loss Message Condition 0.69 0.23 2.98 0.00 0.23 1.15

CI = confidence interval; LL = lower limit; UL = upper limit.

These results showed that the stronger was the consumers’ environmental driver,
the more they were sensitive to messages framed in terms of presence or absence of
environmental gains, whereas the stronger the consumers’ health driver, the more they
were sensitive to messages framed in terms of presence or absence of environmental losses.
In the following sections, we specify how the consumers” health and environmental drivers
interacted with message conditions on changing the task choice.

5.4.1. Participants with a Weak Environmental Driver in Food Choice

Conditional effects of the message conditions at a low level of environmental and
health drivers were not significant, indicating that participants with weak environmental
and health drivers were indifferent to the message frame. Instead, at a low level of
environmental and a medium or a high level of health driver, the loss message condition
had a significant conditional effect. Hence, participants disinterested in the environmental
impact of their food choices, but with a medium or high level of health driver, were
persuaded by messages focused on the environmental damage deriving from the non-
consumption of local products (Figure 2; Table 6).
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Figure 2. Change in the fruit choice task according to message framing conditions and participants’
levels of environmental and health drivers.

Table 6. Conditional effects of message conditions at values of the environmental driver.

95% CI
B SE t p
LL UL

Low Environmental Driver-Low Health Driver

Gain Message Condition 0.04 0.34 0.12 0.91 —0.63 0.61

Non-Loss Message Condition —0.20 0.33 —0.58 0.56 —-0.85 0.46

Non-Gain Message Condition 0.11 0.35 0.31 0.76 —0.58 0.80

Loss Message Condition 0.44 0.32 1.35 0.18 —0.20 1.07
Low Environmental Driver-Medium Health Driver

Gain Message Condition 0.28 0.37 0.76 0.45 —0.45 1.01

Non-Loss Message Condition 0.36 0.37 0.97 0.33 —0.37 1.09

Non-Gain Message Condition 0.13 0.37 0.34 0.73 —0.60 0.86

Loss Message Condition 113 0.36 3.14 0.00 0.42 1.84
Low Environmental Driver-High Health Driver

Gain Message Condition 0.54 0.27 1.97 0.05 0.00 1.08

Non-Loss Message Condition 0.16 0.25 0.62 0.53 —0.34 0.66

Non-Gain Message Condition 0.60 0.27 217 0.03 0.06 1.14

Loss Message Condition 0.34 0.26 1.30 0.19 —-0.17 0.85

Note. CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit.

5.4.2. Participants with a Medium Environmental Driver in Food Choice

At a medium level of environmental and a low level of health driver, gain and non-
gain message conditions had a conditional effect on food choice. Participants who were
only moderately concerned about the impact of food on the environment were persuaded
by messages focused on the presence or absence of environmental gains deriving from the
consumption (or non-consumption) of local food (Figure 2; Table 7).
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Table 7. Conditional effects of message conditions at values of the moderator.
95% CI
B SE t p
LL UL
Medium Environmental Driver-Low Health Driver
Gain Message Condition 0.54 0.27 1.97 0.05 0.00 1.08
Non-Loss Message Condition 0.16 0.25 0.62 0.53 —0.34 0.66
Non-Gain Message Condition 0.60 0.27 217 0.03 0.06 1.14
Loss Message Condition 0.34 0.26 1.30 0.19 —0.17 0.85
Medium Environmental Driver-Medium Health Driver
Gain Message Condition 0.78 0.24 3.31 0.00 0.32 1.25
Non-Loss Message Condition 0.71 0.24 3.01 0.00 0.25 1.18
Non-Gain Message Condition 0.61 0.24 2.59 0.01 0.15 1.08
Loss Message Condition 1.03 0.23 4.39 0.00 0.57 1.49
Medium Environmental Driver-High Health Driver
Gain Message Condition 1.02 0.40 2.56 0.01 0.24 1.81
Non-Loss Message Condition 1.27 0.39 3.28 0.00 0.51 2.03
Non-Gain Message Condition 0.63 0.38 1.66 0.10 —0.11 1.38
Loss Message Condition 1.72 0.39 4.45 0.00 0.96 2.49

CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit.

At a medium level of environmental and health drivers, all message conditions effects
were conditioned by the moderators. The most persuasive condition was exposure to the
loss messages, followed by exposure to the gain, then the non-loss, and finally the non-gain
messages. Participants who were moderately interested in the environmental and health
consequences of their food choices were convinced by all types of message frames, even
if they preferred simpler (gain, loss) than more complex (non-loss, non-gain) messages
(Figure 2; Table 7).

At a medium level of environmental driver and a high level of health driver, the
conditional effects of gain, non-loss and loss message conditions were significant. In this
case, the most effective message condition was the loss, followed by the non-loss, and
the gain message conditions. Therefore, the consumers who were moderately interested
in the environmental effects and strongly interested in the health consequences of their
food choices were more influenced by messages focusing on the presence or absence of
the environmental risks derived from not purchasing local food. However, they were also
motivated by messages focused on the environmental benefits of local food consumption
(Figure 2; Table 7).

5.4.3. Participants with a Strong Environmental Driver in Food Choice

At a high level of environmental driver and a low level of health driver the most
convincing message was the non-gain, followed by the gain messages. Thus, participants
who were strongly interested in the environmental consequences, but disinterested in
the health consequences of their food choices, were persuaded by messages focused on
the presence or absence of the environmental benefits of purchasing (or not) local food
(Figure 2; Table 8).

At a high level of environmental drivers and a medium level of health drivers, all
message conditions had a significant conditional effect. The most persuasive condition
was the exposure to gain messages, followed by exposure to non-gain, non-loss and loss
messages. Therefore, participants who were strongly interested in the environmental
impact and moderately interested in the health impact of their food choices were sensitive
to all message frames, even if they preferred those emphasizing the presence or absence of
the environmental gains derived by purchasing (or not) local food (Figure 2; Table 8).
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Table 8. Conditional effects of message conditions at values of the moderator.

95% CI
B SE t p
LL UL

Medium Environmental Driver-Low Health Driver

Gain Message Condition 1.05 0.37 2.82 0.00 0.32 1.78

Non-Loss Message Condition 0.51 0.36 1.44 0.15 -0.19 1.21

Non-Gain Message Condition 1.08 0.37 3.06 0.00 0.39 1.78

Loss Message Condition 0.24 0.37 0.66 0.51 —0.48 0.96
Medium Environmental Driver-Medium Health Driver

Gain Message Condition 1.29 0.27 4.69 0.00 0.75 1.83

Non-Loss Message Condition 1.07 0.28 3.75 0.00 0.51 1.63

Non-Gain Message Condition 1.10 0.27 4.08 0.00 0.57 1.63

Loss Message Condition 0.93 0.29 3.23 0.00 0.36 1.50
Medium Environmental Driver-High Health Driver

Gain Message Condition 1.53 0.37 412 0.00 0.80 2.26

Non-Loss Message Condition 1.62 0.37 4.37 0.00 0.89 2.35

Non-Gain Message Condition 112 0.36 3.12 0.00 0.41 1.82

Loss Message Condition 1.63 0.37 4.34 0.00 0.89 2.36

Note. CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit.

At a high level of both environmental and health drivers, all message conditions had a
significant conditional effect. The most influential conditions were loss messages and non-
loss messages, followed by gain and non-gain. Therefore, participants strongly interested
in both the environmental and health consequences of their food choices were sensitive to
all message frames. However, they also showed a more evident preference for messages
focusing on the environmental damages (loss condition) or avoidable damages (non-loss
condition) derived from not purchasing or purchasing local food (Figure 2; Table 8).

A synthesis of the above analyses on the interaction between message conditions and
food choice drivers in influencing participants” choices is reported in Table 9. To simplify,
we defined as “pro-environmental consumers”, the participants with high/medium level
of environmental driver and low/medium level of health driver; as “healthy consumers”,
the participants with high/medium level of health driver and low /medium level of the
environmental driver; and as “oppositive consumers”, the participants with a low level of
both environmental and health drivers. In sum, messages formulated in terms of the pres-
ence or absence of gains were more effective for participants who were pro-environmental
consumers. Conversely, messages formulated in terms of the presence or absence of losses
were more effective for participants who were healthy consumers. Instead, moderately
pro-environmental and healthy consumers preferred simpler messages (gain or loss) over
more complex messages (non-loss or non-gain), whereas strongly pro-environmental and
healthy consumers were more persuaded by loss messages. Finally, weakly environmental
and health consumers were oppositive; that is, they were not persuaded by any message.

Table 9. Best message framing as a function of the interaction effects emerged from
moderation analysis.

Type of Consumer Environmental Driver Health Driver Best Framing Worst Framing
Oppositive Consumer * Low Low None None
Pro-environmental Consumer Medium Low Gain and non-gain Non-loss and loss
Pro-environmental Consumer High Low Gain and non-gain Non-loss and loss
Pro-environmental Consumer High Medium Gain and non-gain None
Healthy Consumer Low Medium Loss Gain, non-loss, non-gain
Healthy Consumer Low High Loss Gain, non-loss, non-gain
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Table 9. Cont.
Type of Consumer Environmental Driver Health Driver Best Framing Worst Framing
Healthy Consumer Medium High Loss Non-gain
Pro-environmental and Medium Medium Loss and gain None
Healthy Consumer
Pro-environmental and High High Loss None

Healthy Consumer

* Oppositive consumer: participants not persuaded by any messages.

6. Discussion
6.1. Prefactual Environmental Messages Influence Local Food Choice

The present study offers four main contributions to research aimed at investigating
how to promote sustainable food choices. The first contribution regards the identification
of key messages to increase the selection of local food. Our research shows that asking
people to read prefactual messages about the environmental consequences of purchasing
local food positively influences the choice of this food. These results extend previous
empirical evidence on the usefulness of leveraging pro-environmental motivations to
persuade consumers to change their eating habits [16,18,19], demonstrating its validity also
in the case of local food purchases. This outcome is promising, given that, so far, the only
study on the promotion of local foods—which tested the effectiveness of (non prefactual)
messages focused on health, support for the community, and good quality—did not find
any significant effect on consumers [20].

6.2. Environmental and Health Drivers of Food Choice Influence Message Frame Effectiveness

Our study shows that prefactual messages differing as to outcome sensitivity level
(i.e., gain, non-loss, non-gain, and loss messages) have different effects according to the
prevailing drivers of the recipients’ food choice. This result contributes to the debate
regarding the utility of formulating the consequences of a recommended behavior as gain,
non-loss, non-gain, or loss. As discussed in the theoretical background, previous literature
collected contradictory results on the different impacts of differently framed environmental
messages [27,29-33]. This can be partly due to the fact that the relative effectiveness of
these messages depends on the psychosocial features of the receivers [37]. Consistently, we
showed that the four message frames enhance the selection of local food depending on the
receivers’ environmental and health drivers. This is in line with the notion that consumers
of local foods are flexible consumers and can be guided by diverse drivers [49].

6.3. Ecological Intervention

The third contribution of the present study regards the methodology employed. In
most previous studies aimed at promoting sustainable food choices, participants were ex-
posed to a single message at once by asking them to read a message during a questionnaire
completion. Differently, in our study we adopted a more ecological approach, exposing
people to multiple messages sent via a smartphone app for two weeks. This is consistent
with the fact that in ordinary life consumers are repeatedly exposed to advertisements or
public promotional campaigns. Our ecological intervention (in real life and in real time)
showed that digital communication, which can be easily provided on a large scale, can
effectively convince people to select local foods. This result opens the way to the possibility
of implementing campaigns that ensure the reach of a large number of recipients in a short
time, reducing social inequalities in access to information that helps people protect their
health and the environment.

6.4. Going beyond Intentions

Finally, studies on this topic often measure general intentions related to food choice,
such as to which extent the participant wants to buy local food in the following month.
However, this measurement may refer to a conscious willingness that will not be necessarily
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translated into concrete action in the immediate future. This mismatch between intention
and behavior may arise from other intervening factors. For instance, people may intend to
buy local food, but other information could distract them from their willingness during the
purchase, such as when they do not consider the product’s provenience because they are
more attracted by other characteristics of the product (e.g., price or weight). To consider
these possible distractors and have a more precise measurement of the intervention effect,
in our study we created a food choice task as realistic as possible, asking people to choose
different fruits to buy while receiving different information about their characteristics
(not only provenience but also price, weight, category, and date of packaging). All these
innovative aspects of our study allowed us to collect our data in a context that is closer to
what we could observe in real purchasing contexts.

6.5. Limitations

Our research has several limitations. First, in the light of the existing gap between
choice tasks regarding a certain behavior and its actual performance [50], the lack of
measurement of the actual behavior is the most important limitation of the present study.
Second, the choice task required only the selection of fruits; thus, our results may be
generalized with caution to the selection of other local food products. Third, within our
questionnaire, we did not measure participants’ ethnocentrism, which may influence their
fruit selection. Finally, our sample was restricted to Italian people; thus, the data may not
be generalized to other countries. Moreover, participants were exposed only for two weeks
to the messages on the environmental outcomes of purchasing or not purchasing local food.
Thus, we were able to assess only small and short-term effects. Messages delivered over a
longer time span and with repeated exposure could yield larger and long-term effects on
recipients’ attitudes and intentions [51,52].

6.6. Future Directions

Future research should test the cognitive and emotional processing involved in reading
messages on environmental consequences formulated with different frames. Future studies
could also verify whether the effects of gain, non-loss, non-gain and loss messages are
the same when the presented outcomes are different from the ones presented here. We
cannot exclude that there might be systematic differences among messages that propose
the same behavior to obtain different outcomes (e.g., social sustainability). Similarly, a close
consideration of how environmental messages focused on different behaviors (e.g., organic
food purchase) may differently interact with food choice drivers would be useful. Future
studies could also deepen our understanding of the effects of the four types of messages
employed here, considering their fit with other individual characteristics not considered
here, such as the rational or moral approach towards food purchasing [53], trust towards
the health recommendation provided by public authorities [54,55], stage of change [56] and
prior intentions [57].

6.7. Practical Implications

Considering the significant reduction in environmental impact deriving from the
purchase of local food, selecting effective recommendation messages in this regard can
usefully contribute to the success of environmental policies. In the current study, we found
that a relatively simple and low-cost intervention such as the one we proposed can lead
to a significant enhancement in self-reported choice of local food. Thus, the practical
implications of our results include the possibility of using prefactual messages of the type
employed in our study to increase the choice of local food. For example, these messages may
be used to deliver recommendations via online communication within digital promotion
campaigns. Institutions might also use their social media channel to send environmental
messages to prompt sustainable food choices.

More technological innovation and public policy efforts should also be devoted to
engaging receivers in sustainable food choices by framing messages that accurately fit
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with their characteristics. To send such tailored messages to the right audience via social
networks, public authorities could create chatbots able to automatically select and send
different messages to different receivers. Collaboration between social psychology and
artificial intelligence (AI) can help achieve this goal [58]. On the one hand, social psychology
can develop consolidated models of the psychological factors that underlie food choices.
On the other hand, artificial intelligence can, starting from psychosocial models, assess
their predictive capacity, as well as simulate their application to larger populations that
may have characteristics that differ from those of the initial sample on which the models
were tested.

7. Conclusions

In our research, we found that repeated provision of prefactual messages (i.e., “If ...
then”) on the environmental consequences associated with local food purchase is effective
in enhancing the selection of local food in a choice task, but not with people with a low
level of health or environmental driver. In line with previous literature highlighting the
role of environmental and health drivers in promoting sustainable food choices [39,40],
we found that the effectiveness of messages differing as to the outcome sensitivity level
of message framing (i.e., gain, non-loss, non-gain and loss) varied according to the level
of the receivers’ environmental and health drivers. Pro-environmental consumers, were
more convinced by messages formulated in terms of gains and non-gains, whereas healthy
consumers were more convinced by messages formulated in terms of losses or non-losses.
These results support the idea that tailored communication is the most effective strategy to
encourage sustainable food choices.

Author Contributions: Conceptualization, V.C., M.M. and P.C.; methodology, V.C., M.M. and P.C;
formal analysis, V.C. and M.M.; investigation, V.C. and M.M.; data curation, V.C. and M.M.; writing—
original draft preparation, V.C. and M.M.; writing—review and editing, V.C., M.M. and P.C.; supervi-
sion, P.C.; project administration, P.C.; funding acquisition, P.C. All authors have read and agreed to
the published version of the manuscript.

Funding: This research was funded by “Behavioural change: Perspectives for the stabilization of
virtuous behaviour towards sustainability”, Catholic University of the Sacred Heart-Milan, Italy.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee for Research in Psychology of the Catholic
University of the Sacred Hearth (protocol code 06-18 and 5 March 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.



Foods 2022, 11, 1268 18 of 24

Appendix A

Table Al. Example of randomized 10 fruits list proposed in the choice task (Time 1 and Time 2).

5 Fruit Produced in Places More than 100 km Away 5 Fruit Produced in Places Less than 100 km Away from
from Each Participant’s Municipality of Residence Each Participant’s Municipality of Residence
) onospesait x B QMBKD&-W *

=) OrfoSpesa  gEe==w() ymef) OrtoSpesa
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wied) OrfoSpesa  geempyeewyF) | Login s ymef) OrtoSpesa (2]
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0 rigih:Foggi Pugla - faly) *
Packaged:18/07/2021

Category:1
0 rigih:Agadir Gouss—M assa —M orocco)
Packaged:18/07/2021
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Table Al. Cont.

5 Fruit Produced in Places More than 100 km Away
from Each Participant’s Municipality of Residence

5 Fruit Produced in Places Less than 100 km Away from
Each Participant’s Municipality of Residence

LA FRUTTA A CASA TUA

HOME /FRU T

Search a product | O

Login | Signin

Kw 1,950 g
B Calbre:105-120M M
& Category:1
) Origh:Foggh Pugla - Italy) *

Packaged:18/07/2021

€2.98/kg

& ortospesat x +

€ C O ontospesait

b

e Search a product | ©

LA FRUTTA A CASA TUA

e

HOME /FRU T

Log in | Signin

Grapefruit, 750 g

y
&

Category:1

Calbre:54-62M M

0 righ :Bursa 8 am ara Region — Turkey)

Packaged:18/07/2021

€188/kg

Table A2. Messages delivered in the four message conditions.

* Participants read their municipality of residence thanks to a trigger inserted in the questionnaire.

Gain Message Condition

Non-Loss
Message Condition

Non-Gain
Message Condition

Loss Message Condition

Buying food produced in
places close to us favors the
survival of local
agricultural varieties.

If you buy local food, you
contribute to the safeguard
of biodiversity.

Buying food produced in
places close to us avoids the
disappearance of local
agricultural varieties.

If you buy local food, you
avoid contributing to the loss
of biodiversity.

Buying food produced in
places far from us hinders the
survival of local
agricultural varieties.

If you don’t buy local food,
you miss the opportunity to
contribute to the safeguard
of biodiversity.

Buying food produced in
places far from us favors the
disappearance of local
agricultural varieties.

If you don’t buy local food,
you contribute to the loss
of biodiversity.

The presence of cultivated
fields protects the green areas
and the local fauna.

If you buy local food, you
participate in the protection
of ecosystems.

The presence of cultivated
fields avoids the reduction of
green areas and local fauna.
If you buy local food, you
avoid participating in the
degradation of ecosystems.

The absence of cultivated
fields hinders the protection

of green areas and local fauna.

If you don’t buy local food,

you lose the opportunity to

participate in the protection
of ecosystems.

The absence of cultivated
fields reduces green areas and
local fauna.

If you don’t buy local food,
you participate in the
degradation of ecosystems.

Foods produced in places
close to us travel less distance
to reach our table. This
reduces the consumption of
fossil fuels and the emission
of pollutants into the air.

If you buy local food, you help
maintain the purity of the air.

Foods produced in places
close to us travel less distance
to reach our table. This avoids

the increase in the
consumption of fossil fuels
and the emission of pollutants
into the air.
If you buy local food, you
avoid contributing to
air pollution.

Foods produced in places far
away from us travel the

farthest way to reach our table.

This prevents the reduction in
the consumption of fossil fuels
and the emission of pollutants
into the air.
If you don’t buy local food,
you lose the opportunity to
help maintain the purity of
the air.

Foods produced in places far
away from us travel the
farthest way to reach our table.
This increases the
consumption of fossil fuels
and the emission of pollutants
into the air.

If you don’t buy local food,
you contribute to
air pollution.

The presence of cultivated
fields reduces the
urbanization of green and
agricultural areas.

If you buy local food, you
contribute to the increase of
green areas.

The presence of cultivated
fields avoids favoring the
urbanization of green and
agricultural areas.
If you buy local food, you
avoid contributing to the
reduction of green areas.

The absence of cultivated
fields hinders the reduction of
urbanization of green and
agricultural areas.

If you don’t buy local food,
you lose the opportunity to
contribute to the increase of
green areas.

The absence of cultivated
fields favors the urbanization
of green and agricultural areas.

If you don’t buy local food,
you contribute to the
reduction of green areas.
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Table A2. Cont.

Gain Message Condition

Non-Loss
Message Condition

Non-Gain
Message Condition

Loss Message Condition

The proximity of food
production sites reduces the
need to store them for a long

time in refrigerators
during transport.
If you buy local food, you
contribute to energy savings.

The proximity of the food
production sites avoids
increasing the need to store
them for a long time in

refrigerators during transport.

If you buy local food, you
avoid contributing to the
waste of energy.

The remoteness of food
production sites does not
reduce the need to store them
for a long time in refrigerators
during transport.

If you don’t buy local food,
you lose the opportunity to
contribute to energy savings.

The remoteness of food
production sites increases the
need to store them for a long

time in refrigerators
during transport.
If you don’t buy local food,
you contribute to the waste
of energy.

The proximity between the
places of production and
those of sale increases the

conservation of food during
the distribution and storage
of products.

If you buy local food, you
promote the reduction of

food waste.

The proximity between the
places of production and
those of sale reduces the

deterioration of food during
the distribution and storage
of products.

If you buy local food, you

avoid promoting an increase
of food waste.

The distance between the
places of production and
those of sale reduces the
conservation of food during
the distribution and storage
of products.

If you don’t buy local food,
you lose the opportunity to
promote the reduction of
food waste.

The distance between the
places of production and
those of sale increases the
deterioration of food during
the distribution and storage
of products.
If you don’t buy local food,
you promote an increase of
food waste.

The proximity of the places of
production of food reduces
the consumption of fossil fuels
for transport and thus
contributes to the stability of
the earth’s temperature.

If you buy local food, you
contribute to the preservation
of glaciers.

The proximity of food
production sites reduces the
consumption of fossil fuels for
transport and thus avoids
contributing to the rise in the
earth’s temperature.

If you buy local food, you
avoid contributing to the
melting of glaciers.

The remoteness of food
production sites reduces the
consumption of fossil fuels for
transport and thus hinders the
stability of the
earth’s temperature.

If you don’t buy local food,
you lose the opportunity to
contribute to the preservation
of glaciers.

The remoteness of food
production sites reduces the
consumption of fossil fuels for
transport and thus contributes
to the rise in the
earth’s temperature.

If you don’t buy local food,
you are contributing to the
melting of glaciers.

The purchase of food
produced in places close to us
reduces the need to transport

them on long journeys by
ship, train or road.
If you buy local food, you
participate in the reduction of
water pollution.

The purchase of food
produced in places close to us
avoids increasing the need to

transport them on long
journeys by ship, train or road.
If you buy local food, you
avoid participating in the
increase in water pollution.

The purchase of food
produced in places far away
from us hinders the reduction
of the need to transport them
on long journeys by ship, train
or road.

If you don’t buy local food,
you lose the opportunity to
participate in the reduction of
water pollution.

The purchase of food
produced in places far away
from us increases the need to

transport them on long
journeys by ship, train or road.
If you don’t buy local food,
you participate in the increase
in water pollution.

Foods from nearby places
generally derive from
productions that favor the
variety of crops. This
promotes the regeneration of
the soil.

If you buy local food, you
contribute to
soil conservation.

Foods from nearby places
generally derive from
productions that favor the
variety of crops. This avoids
the impoverishment
of the soil.

If you buy local food, you
avoid contributing to
soil deterioration.

Foods from distant places
generally derive from
productions that favor
monocultures. This hinders
the regeneration of the soil.
If you don’t buy local food,
you lose the opportunity to
contribute to
soil conservation.

Foods from distant places
generally derive from
productions that favor
monocultures. This favors the

impoverishment of the soil.

If you don’t buy local food,
you are contributing to

soil deterioration.
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Table A2. Cont.

Gain Message Condition

Non-Loss
Message Condition

Non-Gain
Message Condition

Loss Message Condition

The shortening of the
production chain reduces the
washing and packaging
processes, which require the
use of a lot of water.

If you buy local food, you
contribute to save water.

The shortening of the
production chain avoids the
increase of washing and
packaging processes, which
require the use of a
lot of water.

If you buy local food, you
avoid contributing to the
waste of water.

The lengthening of the
production chain hinders the
reduction of washing and
packaging processes, which
require the use of a
lot of water.

If you don’t buy local food,
you lose the opportunity to
contribute to save water.

The lengthening of the
production chain increases the
washing and packaging
processes, which require the
use of a lot of water.

If you don’t buy local food,
you contribute to the waste
of water.

The proximity of food
production sites reduces the
packaging required for their

transport over long distances.
If you buy local food, you
contribute to reduce the waste
that pollutes the planet.

The proximity of the food
production sites avoids the
increase in the packaging
required for their transport
over long distances.

If you buy local food, you
avoid contributing to the
increase of waste that pollutes
the planet.

The remoteness of food
production sites hinders the
reduction of packaging
required for their transport
over long distances.

If you don’t buy local food,
you miss the opportunity to
contribute to reduce the waste
that pollutes the planet.

The remoteness of food
production sites increases the
packaging required for their
transport over long distances
If you don’t buy local food,
you contribute to the increase
of the waste that pollutes
the planet.

The decrease in the road
traveled by the products
reduces the emission of
harmful substances into the
atmosphere which, captured
by the rain, fall back
to the ground.

If you buy local food, you
contribute to protect the
purity of rainwater.

The decrease in the road

traveled by the products

avoids the increase in the
emission of harmful
substances into the

atmosphere which, captured
by the rain, fall back
onto the ground.

If you buy local food, you

avoid contributing to the

acidification of rainwater.

The increase in the road
traveled by products hinders
the reduction of the emission
of harmful substances into the
atmosphere which, captured

by the rain, fall back
onto the ground.

If you don’t buy local food,
you miss the opportunity to
contribute to protect the
purity of rainwater.

The increase in the road
traveled by the products
increases the emission of
harmful substances into the
atmosphere which, captured
by the rain, fall back
onto the ground.
If you don’t buy local food,
you contribute to the
acidification of rainwater.

When the places of
production are close, food
does not travel much way to
reach the consumer. This
requires less use of fossil fuels
and promotes climate stability.
If you buy local food, you
participate in
climate protection.

When the places of
production are close, food
does not travel much way to
reach the consumer. This
requires less use of fossil fuels
and avoids climate change.
If you buy local food, you
avoid participating in the
alteration of the climate.

When the places of
production are far away, food
travels a long way to reach the

consumer. This requires
increased use of fossil fuels
and hampers climate stability.
If you don’t buy local food,
you lose the opportunity to
participate in
climate protection.

When the places of
production are far away, food
travels a long way to reach the

consumer. This requires
greater use of fossil fuels and
favors climate change.
If you don’t buy local food,
you participate in the
alteration of the climate.

The closer the production sites
are, the more the emission of
greenhouse gases, responsible
for climate change, decreases.
If you buy local food, you
contribute to the reduction of
climate change on Earth.

The closer the production sites
are, the more we avoid the
increase in the emission of

greenhouse gases, responsible

for climate change.

If you buy local food, you
avoid contributing to the
increase of climate change
on Earth.

The further away the
production sites are, the more
the reduction of greenhouse
gas emissions, responsible for
climate change, is prevented.
If you don’t buy local food,
you miss the opportunity to
contribute to the reduction of
climate change on Earth.

The further away the
production sites are, the more
the emission of greenhouse
gases, responsible for climate
change, increases.

If you don’t buy local food,
you contribute to the increase
of climate change on Earth.

Appendix B

To control the effects of food choice drivers, we ran a 5 (control condition and four mes-
sage conditions) x 2 (T1 vs. T2) ANOVA including health driver, environmental driver and
place identity as covariates. Results showed that health driver, environmental driver and
place identity did not interact with the main effect of time. Moreover, the main effect of
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time lost its significance when controlling for covariates. However, this analysis confirmed
an interaction effect between time and condition, F (4344) = 4.21; p = 0.003, y7p? = 0.05,
supporting that from Time 1 to Time 2 participants in the message conditions increased
their choice of local fruit, compared to participants in the control condition.

References

1. Our World in Data. Available online: https:/ /ourworldindata.org/environmental-impacts-of-food (accessed on 10 March 2022).

2. FAO. Available online: https://www.fao.org/3/ca6640en/ca6640en.pdf (accessed on 10 March 2022).

3.  Centro Studi Divulga. Available online: https://www.divulgastudi.it/wp-content/uploads/2021/07/Report_FM_Web_23
-luglio.pdf (accessed on 10 March 2022).

4. Martinez, S.; Hand, M.; Da Pra, M.; Pollack, S.; Ralston, K.; Smith, T.; Vogel, S.; Clark, S.; Lohr, L.; Low, S.; et al. Local Food Systems:
Concepts, Impacts, and Issues; Economic Research Report No. 97; Department of Agriculture, U.S. Government Printing Office:
Washington, DC, USA, 2010.

5. Kneafsey, M.; Venn, L.; Schmutz, U.; Baldzs, B.; Trenchard, L.; Eyden-Wood, T.; Boss, E.; Sutton, G.; Blackett, M. Short Food Supply
Chains and Local Food Systems in the EU. A State of Play of Their Socio-Economic Characteristics; EUR 25911; Publications Office of the
European Union: Luxembourg, 2013. [CrossRef]

6.  Shindelar, R. The ecological sustainability of local food systems. In Think Global, Eat Local: Exploring Foodways; Pimbert, M.,
Shindelar, R., Scholser, H., Eds.; Rachel Carson Center Perspectives: Munich, Germany, 2015; Volume 1, pp. 19-23. [CrossRef]

7. Michalsky, M.; Hooda, P.S. Greenhouse gas emissions of imported and locally produced fruit and vegetable commodities: A
quantitative assessment. Environ. Sci. Policy 2015, 48, 32-43. [CrossRef]

8.  Coley, D.; Howard, M.; Winter, M. Local food, food miles and carbon emissions: A comparison of farm shop and mass distribution
approaches. Food Policy 2009, 34, 150-155. [CrossRef]

9.  Edwards-Jones, G. Does eating local food reduce the environmental impact of food production and enhance consumer health?
Proc. Nutr. Soc. 2010, 69, 582-591. [CrossRef] [PubMed]

10. IPCC. Available online: https://www.ipcc.ch/srccl/chapter/chapter-5/ (accessed on 10 March 2022).

11. Bertolotti, M.; Carfora, V.; Catellani, P. Different frames to reduce red meat intake: The moderating role of self-efficacy. Health
Commun. 2020, 35, 475-482. [CrossRef]

12.  Cesario, J.; Corker, K.S,; Jelinek, S. A self-regulatory framework for message framing. J. Exp. Soc. Psychol. 2013, 49, 238-249.
[CrossRef]

13. Palomo-Vélez, G.; Tybur, ]. M.; Van Vugt, M. Unsustainable, unhealthy, or disgusting? Comparing different persuasive messages
against meat consumption. J. Environ. Psychol. 2018, 58, 63-71. [CrossRef]

14. Vainio, A.; Irz, X.; Hartikainen, H. How effective are messages and their characteristics in changing behavioural intentions to
substitute plant-based foods for red meat? The mediating role of prior beliefs. Appetite 2018, 125, 217-224. [CrossRef]

15.  Verain, M.C,; Sijtsema, S.J.; Dagevos, H.; Antonides, G. Attribute segmentation and communication effects on healthy and
sustainable consumer diet intentions. Sustainability 2017, 9, 743. [CrossRef]

16. Wolstenholme, E.; Poortinga, W.; Whitmarsh, L. Two birds, one stone: The effectiveness of health and environmental messages to
reduce meat consumption and encourage pro-environmental behavioral spillover. Front. Psychol. 2020, 11, 577111. [CrossRef]

17.  Gifford, K.; Bernard, J.C. Influencing consumer purchase likelihood of organic food. Int. J. Consum. Stud. 2006, 30, 155-163.
[CrossRef]

18. Graham, T.; Abrahamse, W. Communicating the climate impacts of meat consumption: The effect of values and message framing.
Glob. Environ. Chang. 2017, 44, 98-108. [CrossRef]

19. Stea, S.; Pickering, G.J. Optimizing messaging to reduce red meat consumption. Environ. Commun. 2019, 13, 633-648. [CrossRef]

20. Abrams, M.; Soukup, C. Matching local food messages to consumer motivators: An experiment comparing the effects of
differently framed messages. J. Appl. Commun. 2017, 101, 3. [CrossRef]

21. Chong, D.; Druckman, J.N. Framing theory. Annu. Rev. Political Sci. 2007, 10, 103-126. [CrossRef]

22.  Davis, ].J. The effects of message framing on response to environmental communications. J. Mass Commun. Q. 1995, 72, 285-299.
[CrossRef]

23. Spence, A.; Pidgeon, N. Framing and communicating climate change: The effects of distance and outcome frame manipulations.
Glob. Environ. Chang. 2010, 20, 656-667. [CrossRef]

24. Gallagher, KM.; Updegraff, ].A. Health message framing effects on attitudes, intentions, and behavior: A meta-analytic review.
Ann. Behav. Med. 2012, 43, 101-116. [CrossRef]

25. Rothman, A.J.; Desmarais, K.J.; Lenne, R.L. Moving from research on message framing to principles of message matching: The
use of gain-and loss-framed messages to promote healthy behavior. Adv. Motiv. Sci. 2020, 7, 43-73. [CrossRef]

26. O’Keefe, D.J; Jensen, J.D. The relative persuasiveness of gain-framed loss-framed messages for encouraging disease prevention
behaviors: A meta-analytic review. J. Health Commun. 2007, 12, 623-644. [CrossRef]

27. Cucchiara, C.; Kwon, S.; Ha, S. Message framing and consumer responses to organic seafood labeling. Br. Food ]. 2015, 117,
1547-1563. [CrossRef]

28. Morton, T.A.; Rabinovich, A.; Marshall, D.; Bretschneider, P. The future that may (or may not) come: How framing changes

responses to uncertainty in climate change communications. Glob. Environ. Chang. 2011, 21, 103-109. [CrossRef]


https://ourworldindata.org/environmental-impacts-of-food
https://www.fao.org/3/ca6640en/ca6640en.pdf
https://www.divulgastudi.it/wp-content/uploads/2021/07/Report_FM_Web_23-luglio.pdf
https://www.divulgastudi.it/wp-content/uploads/2021/07/Report_FM_Web_23-luglio.pdf
http://doi.org/10.2791/88784
http://doi.org/10.5282/rcc/6920
http://doi.org/10.1016/j.envsci.2014.12.018
http://doi.org/10.1016/j.foodpol.2008.11.001
http://doi.org/10.1017/S0029665110002004
http://www.ncbi.nlm.nih.gov/pubmed/20696093
https://www.ipcc.ch/srccl/chapter/chapter-5/
http://doi.org/10.1080/10410236.2019.1567444
http://doi.org/10.1016/j.jesp.2012.10.014
http://doi.org/10.1016/j.jenvp.2018.08.002
http://doi.org/10.1016/j.appet.2018.02.002
http://doi.org/10.3390/su9050743
http://doi.org/10.3389/fpsyg.2020.577111
http://doi.org/10.1111/j.1470-6431.2005.00472.x
http://doi.org/10.1016/j.gloenvcha.2017.03.004
http://doi.org/10.1080/17524032.2017.1412994
http://doi.org/10.4148/1051-0834.1297
http://doi.org/10.1146/annurev.polisci.10.072805.103054
http://doi.org/10.1177/107769909507200203
http://doi.org/10.1016/j.gloenvcha.2010.07.002
http://doi.org/10.1007/s12160-011-9308-7
http://doi.org/10.1016/bs.adms.2019.03.001
http://doi.org/10.1080/10810730701615198
http://doi.org/10.1108/BFJ-07-2014-0261
http://doi.org/10.1016/j.gloenvcha.2010.09.013

Foods 2022, 11,1268 23 of 24

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Van de Velde, L.; Verbeke, W.; Popp, M.; Van Huylenbroeck, G. The importance of message framing for providing information
about sustainability and environmental aspects of energy. Energy Policy 2010, 38, 5541-5549. [CrossRef]

Grazzini, L.; Rodrigo, P; Aiello, G.; Viglia, G. Loss or gain? The role of message framing in hotel guests’ recycling behaviour. J.
Sustain. Tour. 2018, 26, 1944-1966. [CrossRef]

Hsu, C.L.; Chen, M.C. Explaining consumer attitudes and purchase intentions toward organic food: Contributions from regulatory
fit and consumer characteristics. Food Qual. Prefer. 2014, 35, 6-13. [CrossRef]

Karpinska-Krakowiak, M.; Skowron, L.; Ivanov, L. “I will start saving natural resources, only when you show me the planet as a
person in danger”: The effects of message framing and anthropomorphism on pro-environmental behaviors that are viewed as
effortful. Sustainability 2020, 12, 5524. [CrossRef]

Nelson, K.M.; Bauer, M.K.; Partelow, S. Informational nudges to encourage pro-environmental behavior: Examining differences
in message framing and human interaction. Front. Commun. 2021, 5, 610186. [CrossRef]

Dijkstra, A.; Rothman, A.; Pietersma, S. The persuasive effects of framing messages on fruit and vegetable consumption according
to regulatory focus theory. Psychol. Health 2011, 26, 1036-1048. [CrossRef]

Praxmarer-Carus, S.; Wolkenstoerfer, S.; Dijkstra, A. Outcome presence and regulatory fit: Competing explanations for the
advantage of gains and losses over non-gains and non-losses. |. Consum. Behav. 2021, 21, 310-327. [CrossRef]

Bosone, L.; Martinez, F. When, how and why is loss-framing more effective than gain-and non-gain-framing in the promotion of
detection behaviors? Int. Rev. Soc. Psychol. 2017, 1, 184-192. [CrossRef]

Carfora, V.; Di Massimo, F; Rastelli, R.; Catellani, P.; Piastra, M. Dialogue management in conversational agents through
psychology of persuasion and machine learning. Multimed. Tools Appl. 2020, 79, 35949-35971. [CrossRef]

Cesario, J.; Higgins, E.T.; Scholer, A.A. Regulatory fit and persuasion: Basic principles and remaining questions. Soc. Pers. Psychol.
Compass 2008, 2, 444-463. [CrossRef]

Birch, D.; Memery, ].; Kanakaratne, M.D.S. The mindful consumer: Balancing egoistic and altruistic motivations to purchase local
food. J. Retail. Consum. Serv. 2018, 40, 221-228. [CrossRef]

Vainio, A.; Niva, M.; Jallinoja, P.; Latvala, T. From beef to beans: Eating motives and the replacement of animal proteins with
plant proteins among Finnish consumers. Appetite 2016, 106, 92-100. [CrossRef] [PubMed]

Cerf, M.E. Sustainable development goal integration, interdependence, and implementation: The environment-economic-health
nexus and universal health coverage. Glob. Chall. 2019, 3, 1900021. [CrossRef] [PubMed]

Corral-Verdugo, V.; Carrus, G.; Bonnes, M.; Moser, G.; Sinha, ].B. Environmental beliefs and endorsement of sustainable
development principles in water conservation: Toward a new human interdependence paradigm scale. Environ. Behav. 2008, 40,
703-725. [CrossRef]

Verbeke, W. Profiling consumers who are ready to adopt insects as a meat substitute in a Western society. Food Qual. Prefer. 2015,
39, 147-155. [CrossRef]

Pollard, J.; Greenwood, D.; Kirk, S.; Cade, ]. Motivations for fruit and vegetable consumption in the UK Women’s Cohort Study.
Pub. Health Nutr. 2002, 5, 479-486. [CrossRef]

Williams, D.R.; Vaske, ].J. The measurement of place attachment: Validity and generalizability of a psychometric approach. For.
Sci. 2003, 49, 830-840. [CrossRef]

Godinho, C.A.; Alvarez, M.].; Lima, M.L. Emphasizing the losses or the gains: Comparing situational and individual moderators
of framed messages to promote fruit and vegetable intake. Appetite 2016, 96, 416—425. [CrossRef]

Smerecnik, C.M.; Mesters, I.; Candel, M.J.; De Vries, H.; De Vries, N.K. Risk perception and information processing: The
development and validation of a questionnaire to assess self-reported information processing. Risk Anal. 2012, 32, 54—66.
[CrossRef]

Hayes, A.F,; Preacher, K.J. Conditional process modeling: Using structural equation modeling to examine contingent causal
processes. In Structural Equation Modeling: A Second Course, 2nd ed.; Hancock, G.R., Muller, R.O., Eds.; Information Age Publishing:
Charlotte, CN, USA, 2013; pp. 219-266.

McEachern, M.G.; Warnaby, G.; Carrigan, M.; Szmigin, I. Thinking locally, acting locally? Conscious consumers and farmers
markets. J. Mark. Manag. 2010, 26, 395-412. [CrossRef]

Sheeran, P.; Webb, T.L. The intention-behavior gap. Soc. Pers. Psychol. Compass 2016, 10, 503-518. [CrossRef]

Carfora, V.; Caso, D.; Palumbo, F.; Conner, M. Promoting water intake. The persuasiveness of a messaging intervention based on
anticipated negative affective reactions and self-monitoring. Appetite 2018, 30, 236-246. [CrossRef] [PubMed]

Caso, D.; Carfora, V. Un intervento di messaggistica istantanea per la promozione del monitoraggio del consumo di frutta e
verdura. Un intervento di messaggistica istantanea per la promozione del monitoraggio del consumo di frutta e verdura. Psicol.
Della Salut. 2017, 1, 97-111. [CrossRef]

Carfora, V.; Conner, M.; Caso, D.; Catellani, P. Rational and moral motives to reduce red and processed meat con; sumption. J.
Appl. Soc. Psychol. 2020, 50, 744-755. [CrossRef]

Carfora, V.; Cavallo, C.; Caso, D.; Del Giudice, T.; De Devitiis, B.; Viscecchia, R.; Nardone, G.; Cicia, G. Explaining consumer
purchase behavior for organic milk: Including trust and green self-identity within the theory of planned behavior. Food Qual. Pref.
2019, 76, 1-9. [CrossRef]

Cembalo, L.; Caso, D.; Carfora, V.; Caracciolo, F.; Lombardi, A.; Cicia, G. The “Land of Fires” toxic waste scandal and its effect on
consumer food choices. Int. |. Env. Res. Public Health 2019, 16, 165. [CrossRef]

’


http://doi.org/10.1016/j.enpol.2010.04.053
http://doi.org/10.1080/09669582.2018.1526294
http://doi.org/10.1016/j.foodqual.2014.01.005
http://doi.org/10.3390/su12145524
http://doi.org/10.3389/fcomm.2020.610186
http://doi.org/10.1080/08870446.2010.526715
http://doi.org/10.1002/cb.2004
http://doi.org/10.5334/irsp.15
http://doi.org/10.1007/s11042-020-09178-w
http://doi.org/10.1111/j.1751-9004.2007.00055.x
http://doi.org/10.1016/j.jretconser.2017.10.013
http://doi.org/10.1016/j.appet.2016.03.002
http://www.ncbi.nlm.nih.gov/pubmed/26952560
http://doi.org/10.1002/gch2.201900021
http://www.ncbi.nlm.nih.gov/pubmed/31565397
http://doi.org/10.1177/0013916507308786
http://doi.org/10.1016/j.foodqual.2014.07.008
http://doi.org/10.1079/PHN2001311
http://doi.org/10.1093/forestscience/49.6.830
http://doi.org/10.1016/j.appet.2015.10.001
http://doi.org/10.1111/j.1539-6924.2011.01651.x
http://doi.org/10.1080/02672570903512494
http://doi.org/10.1111/spc3.12265
http://doi.org/10.1016/j.appet.2018.08.017
http://www.ncbi.nlm.nih.gov/pubmed/30121311
http://doi.org/10.3280/PDS2017-001005
http://doi.org/10.1111/jasp.12710
http://doi.org/10.1016/j.foodqual.2019.03.006
http://doi.org/10.3390/ijerph16010165

Foods 2022, 11, 1268 24 of 24

56. Wolstenholme, E.; Carfora, V.; Catellani, P.; Poortinga, W.; Whitmarsh, L. Explaining intention to reduce red and processed meat
in the UK and Italy using the theory of planned behaviour, meat-eater identity, and the Transtheoretical model. Appetite 2021, 166,
105467. [CrossRef]

57. Carfora, V.; Pastore, M.; Catellani, P. A cognitive-emotional model to explain message framing effects: Reducing meat consumption.
Front. Psychol. 2021, 12, 902. [CrossRef]

58. Catellani, P; Carfora, V.; Piastra, M. Framing and tailoring prefactual messages to reduce red meat consumption: Predicting
effects through a psychology-based graphical causal model. Front. Psychol. 2022, 106, 825602. [CrossRef]


http://doi.org/10.1016/j.appet.2021.105467
http://doi.org/10.3389/fpsyg.2021.583209
http://doi.org/10.3389/fpsyg.2022.825602

	Introduction 
	Theoretical Background 
	Persuasive Messages to Promote Sustainable Food Purchase 
	The Moderating Role of Consumers’ Characteristics 

	The Present Study 
	Materials and Methods 
	Sample and Procedure 
	Measures at Time 1 (T1) 
	Message Intervention 
	Measures at Time 2 (T2) 
	Data Analysis 

	Results 
	Preliminary Analyses 
	Message Evaluation 
	Effects of Message Intervention on Choice Task 
	The Moderating Role of Environmental and Health Drivers on Message Framing Effectiveness 
	Participants with a Weak Environmental Driver in Food Choice 
	Participants with a Medium Environmental Driver in Food Choice 
	Participants with a Strong Environmental Driver in Food Choice 


	Discussion 
	Prefactual Environmental Messages Influence Local Food Choice 
	Environmental and Health Drivers of Food Choice Influence Message Frame Effectiveness 
	Ecological Intervention 
	Going beyond Intentions 
	Limitations 
	Future Directions 
	Practical Implications 

	Conclusions 
	Appendix A
	Appendix B
	References

