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Is narrative persuasion effective when promoting new behaviours in favour of
the environment? Does this effectiveness vary depending on whether individuals
are already thinking about changing? This paper has two main objectives:
(1) to explore how individuals at different stages of the behavioural change
process perceive air pollution, focussing on the perceived psychological distance
of its environmental risks (Study 1); and (2) to test whether the effects of
presenting the risks of air pollution in a narrative vs. statistical format on pro-
environmental intentions vary depending on the individuals’ stage of behavioural
change (Study 2). Study 1 (N = 263) is based on a survey measuring individuals’
perceived psychological distance of the environmental risks of air pollution, and
the perceived effectiveness of different pro-environmental behaviours. Results
suggest that perceived distance and perceived effectiveness vary across different
stages of behavioural change. Study 2 (N = 258) presents a 2(Format: narrative
vs. statistical) x 3(Stages of change) protocol, testing the effectiveness of a
narrative format depending on individuals’ stage of behavioural change. Results
suggest that proximising a threat through a narrative format of communication
is more effective especially for individuals in the pre-action stage of change.
We also present a moderated mediation model explaining the influence of the
interaction between the message format and the stage of behavioural change
on behavioural intentions and on efficacy appraisal via narrative engagement.
Findings are discussed with regards to the stage model and narrative persuasion.

air pollution, psychological distance, narrative persuasion, stages of behavioural change,
efficacy appraisal

1. Introduction

The air pollution levels that we observe today are the consequence of increased global
industrialisation and urbanisation. The large-scale industries that introduce the majority
of pollutants into the air are transportation, industrial machinery, energy production
and modern agriculture (World Health Organization, 2019). There is also some personal
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accountability for individuals who use personal motorised vehicles,
household energy, waste disposal and the excessive consumption
of luxury goods. These personal behaviours are increasingly
contributing to air pollution as the scale of this behaviour increases
in both developed and developing countries (Carlsten et al., 2020),
which has negative effects for the climate, ecosystems, and citizens’
health. Air pollution is defined by the World Health Organisation
as “the contamination of the indoor or outdoor environment by
any chemical, physical or biological agent that modifies the natural
characteristics of the atmosphere.” Six major pollutants have
been identified: ground-level ozone, carbon monoxide, particle
pollution, sulphur oxides, nitrogen oxides, and lead. Although the
main effects of these pollutants concern the health of individuals as
well as all living organisms and the ecosystems in general (through
the acidification of water and soil; Manisalidis et al., 2020), air
pollution is also strongly linked to climate change. Some minor
air pollutants, such as methane and black carbon, are powerful
short-lived climate pollutants (SLCPs), which have notable global
warming potential even if they persist in the atmosphere for short
lifetimes. Moreover, the main sources of air pollution, such as
the use of fossil fuels (e.g., in the field of transportation), are
also sources of high CO, emissions, which are strictly linked to
increasing temperature and extreme weather events (NASA Vital
Signs; Crowley and Berner, 2001; Amirkhani et al., 2022). The
WHO thus explains how “reducing ambient and household air
pollution can also reduce emissions of carbon dioxide (CO;) and
short-lived climate pollutants, therefore contributing to the near-
and long-term mitigation of climate change.”

Although levels of air pollution density have peaked and started
to decline following air quality initiatives in developed countries,
many developing countries are heading toward higher levels,
adding strain to already dangerous climate conditions (Ritchie and
Roser, 2019). There has been some progress, with the proportion of
the European population exposed to ground-level ozone reducing
from 54% in 2007, to 7% in 2014; however, following increased
temperatures in 2018, an estimated 30% of the population was
exposed to levels above targets (European Environment Agency,
2018). In 2018 15% of urban citizens were also exposed to values
of Particulate Matter above targets and 4% to limit-exceeding levels
of NO; (European Environment Agency, 2018). Therefore, despite
progress to reduce emissions in European countries, air quality still
needs to be effectively and consistently reduced to safe levels.

Public perceptions of air pollution and the associated risks
are thus crucial for meeting the emissions targets of countries
worldwide, particularly those of Western countries where targets
are challengingly low. It is therefore important that we understand
how people perceive air pollution, in order to identify effective
communication strategies to use in information and education
programmes and campaigns to motivate citizens to change their
behaviour in order to improve air quality.

The present research has two main objectives. The first one
(pursued in Study 1) is to explore the public perception of the
environmental risks of air pollution, and whether this might drive
individuals through the different stages of behavioural change.
The second objective (pursued in Study 2) is to test whether
presenting the risks of air pollution in a narrative format is
more effective than a statistical format when promoting pro-
environmental behaviours to improve air quality, depending on
individuals’ stage of behavioural change.
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1.1. Social perception of air pollution
through the stages of behavioural
change

The majority of the studies exploring the public perception
of air pollution focus on individuals’ subjective evaluations
of the pollution levels where they live, and the risks that
this can have with regards to their health (Bickerstaff and
Walker, 1999, 2001; Bush et al., 2001a,b; Howel et al., 2003).
Although there are no studies specifically concerning individuals’
perception of the environmental risks of air pollution, it has
been demonstrated that individuals generally tend to represent
environmental risks such as climate change (Brulle et al, 2012;
Spence et al, 2012; Kohut and Pew Research Center, 2013;
Leiserowitz et al, 2013; Stoknes, 2014) and biodiversity loss
(Bosone and Bertoldo, 2022) as distant threats. These phenomena
are indeed perceived as psychologically distant (Trope and
Liberman, 2010; Spence et al., 2012), something happening in a
distant future (a sub-dimension defined as temporal distance),
to other people (social distance), in faraway geographical areas
(geographical distance) and with a relative degree of uncertainty
(uncertainty).

Distantiating risks on these dimensions is a process that
individuals adopt to protect themselves as this allows them, on the
one hand, to feel more secure and, on the other hand, to avoid
changing their behaviours which are contributing to the issue they
are distantiating from. However, such a process is problematic as it
entails a lesser concern for important issues (Briigger et al., 2015)
and as a consequence, a weaker engagement in behavioural change
in favour of the environment (Creutzig et al., 2018). It is thus
possible to suppose that different degrees of perceived psychological
distance would characterise individuals’ different positions with
regards to behavioural change, also definable as different stages of
the process of behavioural change.

Indeed, behavioural change should not be considered as
an on-off switch, but rather as a dynamic process based on
several stages of change, where individuals can advance but also
retrocede. The process of change has been described by the
trans-theoretical model (TTM; Prochaska and DiClemente, 1994),
which considered behavioural change as a transition through
five stages. Individuals in the first stage of “pre-contemplation”
do not intend to take action and change their behaviour in
the foreseeable future. Individuals in the second “contemplation”
stage become aware of the necessity for a change in their
behaviour. Individuals in the third “preparation” stage form the
intention to change their behaviour in the foreseeable future,
and when they actually initiate the new behaviour they pass
in the fourth “action” stage. The fifth and final “maintenance”
stage includes individuals who are already engaged in the new
behaviour and work to prevent relapse. Past research in the field
of health-promotion has demonstrated how different strategies are
more or less effective in pushing individuals through different
phases; for instance, while risk vulnerability and severity seems
to increase intention to engage in the targetted behaviour for
individuals in the pre-contemplation and contemplation stages,
perceived efficacy of the targetted behaviour and self-efficacy
increase behavioural intentions for individuals in the action
stage (Horowitz, 2003; Martin et al., 2007; Bockarjova et al., 2009;
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Lopes et al, 2016; Mohebbi et al., 2021). It is possible to
suppose that this is due to the fact that individuals perceive
risks and behavioural effectiveness differently in the different
stages. Several studies in the field of health-promotion have for
instance demonstrated that the different stages of the trans-
theoretical model are characterised by different combinations of the
threat- and coping-appraisal processes described by the Protection
Motivation Theory (e.g., Maddux and Rogers, 1983). Threat-
appraisal refers to individuals’ perception of the vulnerability and
severity of the risk they are facing, whereas coping-appraisal
refers to their perception of the effectiveness of the possible
behavioural alternatives available to cope with such a threat and
of their own ability to adopt them (i.e., self-efficacy). In the meta-
analysis carried out by Marshall and Biddle (2001) on the stages
of behavioural change with regards to dietary issues, individuals in
a stage of pre-contemplation perceived substantially lower scores
for both threat appraisal (perceived vulnerability and severity)
and coping-appraisal. While a linear increase of coping-appraisal
(specifically, self-efficacy) was observed between the preparation,
action and maintenance stages, threat appraisal constructs showed
a non-linear association with stage progression. More precisely,
individuals in pre-contemplation had significantly lower levels
of consciousness than did individuals in all other stages, which
increased slightly for individuals in the contemplation stage, and
did not differ between the action and maintenance stages. The most
recent research on the TTM commonly consider risk perception
and awareness as levers in the field of health promotion to
increase the intention of individuals' in the pre-contemplation
stage to adopt a new behaviour (e.g., de Freitas et al., 2020;
de Carvalho et al, 2021), without measuring the actual risk
perception or efficacy perception of individuals in the different
stages. More importantly, while the stage model of behavioural
change has been validated and tested in the field of health-
promotion, it is still relatively new in the field of pro-environmental
behaviour (Bamberg, 2013; Andersson, 2020). We argue that
individuals in different behavioural change stages with regards
to pro-environmental behaviours will report different degrees of
the perception of the risk of the environmental consequences of
air pollution. More precisely, we expect individuals in the pre-
action stages (pre-contemplation and contemplation) to perceive
the environmental consequences of air pollution to be at a
higher psychological distance, than individuals in the following
stages. Similarly, we expect them to also report lower perceived
effectiveness of possible behaviours to cope with air pollution than
individuals in the following stages. The goal of our first study is thus
to explore whether individuals’ perceived psychological distance of
the environmental risks of air pollution, as well as their perception
of the effectiveness of possible pro-environmental behaviours to
reduce air pollution, varies according to the individuals’ stage of
behavioural change.

The fact that perceived risk and perceived effectiveness are key
elements pushing individuals through the phases of behavioural
change is particularly important for its practical implication, as
it would confirm that one of the levers that educational and
communication programmes could use to push individuals to
advance in the process of behavioural change is “proximising”
the risks of air pollution while at the same time increasing
individuals’ perception of the effectiveness of behavioural changes
improving air quality.
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1.2. “Proximising” the risks by narrative
persuasion

A few studies have tried to use different communication
techniques to “proximise” the risks of climate change, by describing
it as an issue that is geographically close to the targetted
individuals and as particularly concerning the social group to
which they belong (Shwom et al, 2008; Spence and Pidgeon,
20105 Schuldt et al, 2018; Loy and Spence, 2020). However,
these studies showed that such a technique did not have a
significant effect on behavioural intentions, or behavioural change
(Briigger et al., 2015, 2016).

We argue that this depends on the strategy that is used to
proximise psychological distance. Indeed, within the studies that
did not find a significant influence of proximising psychological
distance in persuasive messages, the environmental risks are
presented through scientific data on climate change, thus adopting
a numerical approach of presentation of risks. Indeed, past
research has demonstrated that presenting information in a
narrative format is more effective than presenting information
in a statistical format (Rothman and Kiviniemi, 1999; de Wit
et al., 2008; Miller-Day and Hecht, 2013), especially in areas
such as health, advertising, and education (Hornikx, 2005;
De Graaf et al., 2016).

Narrative evidence has been studied with regards to its effects
on support for controversial political policies (Igartua, 2010),
2015),
and recruitment into extremist groups (Casebeer and Russell,

health behaviours (Hinyard and Kreuter, 2007; Shen,

2005; Braddock, 2015). A few studies, however, reported non-
significant effects of narratives on intentions and behaviours
(e.g., Cheney et al, 2006; Prati et al., 2012), or even opposite
effects to those expected (e.g., Gesser-Edelsburg and Endevelt,
2011). In two recent meta-analyses, a positive association between
narrative evidence and intentions and behaviours emerged both
in the specific field of health communication (Shen, 2015), and
more in general in persuasive communication (Braddock and
Dillard, 2016). Although the use of narratives in environmental
education interventions is rather frequent (such as the use of
movies and documentaries in what is defined as entertainment
education; see Bahk, 2010; Topp et al, 2019), little research
has tested the persuasive effects of narrative evidence compared
to other types of evidence format. In a recent experimental
study by Nakano and Hondo (2023), where participants received
either narrative or logical information about climate change and
completed several measures related to behavioural intentions,
interest, and emotions, results indicated that a narrative format
triggers stronger negative emotions and behavioural intentions,
especially for individuals who reported having a low interest
in the issue. Based on this literature review, we argue that
narrative evidence is more effective than statistical evidence in
reducing the perceived psychological distance of the environmental
risks, and in increasing pro-environmental behavioural intentions,
but only for individuals in the pre-action stage of behavioural
change.

Hypothesis 1 (HP1; tested in Study 2) is thus the following:

presenting the environmental risks of air pollution in a
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narrative format will increase individuals” intentions to engage
in pro-environmental behaviours as compared to presenting
them in a statistical format, but only for individuals in the
first stage of behavioural change (pre-action). Indeed, since
in this stage individuals are less interested and worried about
the targetted issue, a narrative message will be more effective
than a statistical one. On the contrary, we expect individuals
in the action and post-actrion stages to be already concerned
by the environmental risks of air pollution, and thus to be less

sensitive to the influence of the information format.

But why will narrative evidence be more persuasive than
statistics? A narrative message engages individuals through the
message being reported and transports them into the story
(Busselle and Bilandzic, 2008; Sestir and Green, 2010), creating
what can be defined as “narrative engagement” (De Graaf et al,
2009). Once immersed in a narrative, it is argued that mental-
processes are focussed upon the narrative being presented,
resulting in less counter-argument and attention to the message’s
potential faults (Slater and Rouner, 2002). By forming vivid
mental simulations of events, narrative information can enable
the formation of an alignment with the protagonist persuading
greater levels of acceptance of the message’s intended response
(Green and Clark, 2013), and thus mediating the effectiveness
of message adoption and behavioural change (Lee et al., 2011).
We argue that the effectiveness of presenting the risks of
air pollution in a narrative format will partly depend on the
influence such a format has on individuals’ efficacy appraisal,
including self-efficacy and response-efficacy (Bosone et al.,, 2015).
Self-efficacy refers to a person’s belief about their ability to
engage in a behaviour and is often associated with response
efficacy, which is the perceived effectiveness of one’s behavioural
change (Witte and Allen, 2000). As Bandura (1982) posits,
a greater awareness and knowledge of risks is an important
precursor to changing behaviour yet it is not sufficient. There
need to be means, resources and social support to mitigate
unwanted behaviours. He determines that successful changes
require a strong belief in ones ability to use self-regulatory
skills effectively. The use of narrative information is predicted to
improve the self-efficacy experienced by the subject, as Bandura
(1982) determines that vicarious experiences, such as those from
an engaging narrative, are a potential source of self-efficacy. It
is also possible to argue that narrative messages will increase
perceived response-efficacy, as individuals transported into a
narrative engage in mental simulations of how they would
behave in a situation like the one described (Escalas, 2004;
Nielsen et al., 2018).

Based on past research on the effects of narrative evidence
on individuals’ engagement, we expect the persuasiveness of
a narrative vs. statistical format, moderated by the stages of
behavioural change, to be mediated by individuals’ engagement
with the message, influencing efficacy appraisal as well as
perceived psychological distance and behavioural intentions.
Hypothesis 2 (HP2; tested in Study 2) is thus the following:
the effects of narrative vs. statistical format on behavioural
intentions is mediated by individuals engagement with the
message, and this mediation is moderated by the stages of
behavioural change.
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1.3. Objectives

The present research has two main objectives. The first one is
to explore the public perception of the environmental risks of air
pollution, and whether this might push individuals through the
different stages of behavioural change.

To this purpose, by means of a survey, Study 1 explored
individuals’ perceived psychological distance of the environmental
risks of air pollution, as well as their perception of the effectiveness
of several behaviours in improving air quality, with particular
attention to the possible differences according to the participants’
stage in the process of behavioural change.

The second objective is to test whether presenting the risks
of air pollution in a narrative format is more effective than a
statistical format in boosting individuals’ intentions to engage in
pro-environmental behaviours to improve air quality, depending
on individuals’ stage of behavioural change. To this purpose, Study
2 tested whether the effectiveness of a narrative message depends
on individuals’ stage of behavioural change.

The data that supports the findings of the two studies is
available from the corresponding author upon reasonable request.
All data was collected and analysed according to the latest General
Regulation on Data Protection.

2. Study 1
2.1. Method

2.1.1. Participants

A total of 263 people took part in the study (58.3% women
and 41.3% men). Participants ranged in age from 18 to 71 years
(M =44.1; SD = 12.5), and 93.1% were licenced drivers. Participants
were recruited online, by publishing a post on several social
network groups. Data was collected between March and April 2021,
participants answered the questionnaire on Qualtrics. Participation
was voluntary and free, all participants gave their consent to the
analysis of their answers.

2.1.2. Materials and procedure

The measures were presented in the order in which
they are described below (the questionnaire is reported in
the Supplementary material). After the completion of the
questionnaire, participants were thanked and fully debriefed.

2.1.2.1. Psychological distance

Individuals’ perception of the psychological distance of the
environmental risks of air pollution was measured by adapting
the scale of climate change psychological distance [ Spence et al.,
20125 o (N = 8) = 0.78], asking individuals to rate their agreement
with 8 items, measuring the geographical (e.g., “The environmental
risks of air pollution are more likely to affect far away countries”),
temporal (e.g., “are an important issue right now”), social (e.g.,
“The environmental problems caused by air pollution will certainly
affect me and my family”) and uncertainty (e.g., “I am sure
that air pollution has negative environmental consequences”) sub-
dimensions of psychological distance, on a seven-point scale from
1- Strongly disagree to 7- Strongly agree.
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2.1.2.2. Behavioural effectiveness

Participants were asked to rate, on a seven-point scale from
1-Not at all effective to 7-Completely effective, the extent to which
they believed a list of twelve pro-environmental behaviours to be
effective in improving air quality [a (N = 12) = 0.77].

2.1.2.3. Socio-demographic details and behavioural
change stage

In the final section of the questionnaire, individuals were asked
to indicate their gender, their age, and whether they had a driving
licence or not. Moreover, following the method used by Godin
etal. (2004) and by Andersson (2020), we measured the behavioural
change stage of individuals by asking them to choose what they
thought would happen in the 6 months following the survey,
among the following items:

e “Ido not intend to change my lifestyle in order to help reduce
air pollution within the next 6 months” (pre-contemplation).

e “I can imagine myself changing certain habits in order
to help reduce air pollution within the next 6 months”
(contemplation).

e “I have started trying to change certain parts of my
lifestyle in order to help reduce air pollution over the last
6 months” (preparation).

e “During the past 6 months, I have changed my lifestyle in order
to help reduce air pollution” (action).

e “For the past 6 months, I have maintained a lifestyle that helps
reduce air pollution” (maintenance).

Following their answers, 7.6% of participants were classed in
the pre-contemplation stage, 6.5% in the contemplation stage,
28.5% in the preparation stage, 20.9% in the action stage, and 36.5%
in the maintenance stage.

2.2. Results

To analyse the influence of the stages of behavioural change and
considering the uneven distribution of the sample across stages,
we decided to consider individuals in the pre-contemplation and
in the contemplation stage together, as in a “pre-action” stage,
as individuals in both stages are ambivalent about their current
behaviour (following the same procedure as in Forward, 2014
and in Andersson, 2020). Participants were thus divided into four
groups according to their behavioural change stage: pre-action
(N = 37), preparation/intention (N = 75), action (N = 55), and
maintenance (N = 96). As the sample sizes were still not equally
distributed, a Levene’s test was conducted to determine whether
the data met the homogeneity of variance assumption. The test

TABLE1 Means, standard deviations and Games-Howell test (Study 1).

Pre-action (a)
N = 37

Measure

10.3389/fpsyg.2023.1072187

infirmed the null hypothesis (p < 0.005) that all the stages have
similar population variances; consequently, Welch’s ANOVAs were
carried out to test the influence of the stages on the continuous
dimensions of psychological distance and perceived effectiveness of
behaviours.

2.2.1. Perceived psychological distance according
to behavioural change stages

The Welch's ANOVA showed that the general psychological
distance of the environmental risks of air pollution varied
significantly depending on the stage of behavioural change,
F(3,105) = 5.40, p = 0.002. More precisely, Games-Howell Post hoc
test indicated that individuals in the stage of pre-action (M = 5.75;
SD = 1.07) perceived environmental risks of air pollution as
less close than individuals in stages of maintenance (M = 6.42;
SD =0.59, p = 0.004).

2.2.2. Perceived behavioural effectiveness
according to behavioural change stages

Welch’s ANOVA showed that the perceived effectiveness of
actions varied with participants’ stage of change [F(3,107) = 10.74,
p < 0.001].

Indeed, perceived effectiveness were lower for individuals in
the stage of pre-action (M = 4.67; SD = 1.12) than individuals in
the stage of preparation (M = 5.50; SD = 0.70, p < 0.001), action
(M = 5.73; SD = 0.80, p < 0.001) and maintenance (M = 5.73;
SD = 0.65, p < 0.001) (see Table 1).

2.3. Summary of key findings of study 1

Findings from Study 1 demonstrated that individuals’
perception of risk and effectiveness varies depending on the stage
of behavioural change they find themselves in.

More precisely, the more individuals are advanced on the
process of behavioural change, the closer they perceive the risks of
air pollution to be, and the more effective they consider behavioural
change to be. Hence, perceived risk and effectiveness are two key
dimensions pushing individuals through phases, and should be
effective levers to use in persuasive communication to promote
behavioural change. We argue that a message focussing on the risks
of air pollution in a narrative format will be effective in proximising
the threat and at the same time improve efficacy appraisal, as
compared to a message presenting them in a statistical format,
especially for individuals in the first stages of behavioural change.
To test this, we carried out Study 2.

Maintenance (d)
N =96

Action (c)
N =55

Preparation (b)
N=75

Psychological distance of the risks of air pollution 5.75%** (1.07)

6.16 (0.81) 6.27 (0.80) 6.422** (0.59)

Perceived efficacy of behaviours for improving air quality 4.67°0¢0% (1.12)

5.504¢ (0.70) 5.739%¢ (0.80) 5.73400¢ (0.65)

Mean score with different letters are Games-Howell pairwise comparisons. **p < 0.01. ***p < 0.001.
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3. Study 2

Based on the results of Study 1 suggesting that perceived risk
and effectiveness are two levers for advancing in the stages of
behavioural change, as well as on past literature on the effectiveness
of narrative evidence especially for people who are less interested
in an issue (e.g., Nakano and Hondo, 2023), we decided to test
whether the persuasiveness of a narrative vs. statistical format
varies depending on the stage of behavioural change individuals
are at. Study 2 thus aims to test whether a narrative format
increases pro-environmental intentions more effectively than a
statistical one especially for individuals in the pre-action stage
(HP1). Furthermore, Study 2 aims to understand the reason behind
the persuasiveness of a narrative format, testing a mediation
hypothesis arguing that the effects of a narrative vs. statistical
format is mediated by its effects on individuals’ engagement with
a message (HP2).

3.1. Method

3.1.1. Participants

To estimate the sample size needed for this study, we used
the average effect size published in social psychology (d = 0.43;
Richard et al., 2003). Based on this effect size, the results obtained
with G*Power indicates a sample size of at least 252 participants
to achieve 80% power for an ANOVA analysis with 8 groups
and 2 predictors (Format x Stage).! Participants were a total
of 269 adults. Data was collected via online distribution of the
digitised survey (on Qualtrics). After a preliminary examination
of participants’ responses, 11 participants were eliminated from
further analyses. This was due to failure to correctly respond to the
question “what colour is the blue sky,” leaving 258 responses for
analysis.

The final sample was composed of 38% men and 62% women,
aged from 14 to 69 (M = 30.7; SD = 10.49). The distribution of the
participants across stages was asymmetrical, with only 11.6% of the
sample in the pre-contemplation stage, 32.9% in the contemplation
stage, 27.1% in the preparation stage, 8.9% in the initiation stage
and 19.4% in the maintenance stage. Following the example of
past research in this field (e.g., Andersson, 2020), a decision was
made to combine individuals in different stages according to their
position with regards to the creation of behavioural intention (in
the preparation stage), which brought us to divide the sample
into three groups. The pre-action group included individuals from
the stages of pre-contemplation and contemplation stage (N = 59
exposed to a narrative message, N = 56 exposed to a statistical
one). The preparation/intention group included individuals from
the preparation stage (N = 33 exposed to a narrative message,
N =37 exposed to a statistical one). The post-action group included
individuals from the initiation and maintenance stages (N = 35
exposed to a narrative message, N = 38 exposed to a statistical one).

1 In order to correspond to Study 1, we initially decided to consider
participants as distributed over four—and not five—stages of behavioural
change. Finally, they were categorised into three distinct change groups (see
explanations below).
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3.1.2. Procedure

Participants were recruited online, via a post published on
social network groups not directly concerned with environmental
protection. Data was collected between June and October 2021.
After establishing informed consent, individuals were asked to
indicate to which stage of behavioural change they were at with
regards to pro-environmental behaviours (following the same
procedure used in Study 1). Participants were randomly assigned
to one of the two experimental message conditions. They were
prompted to read their respective message and continue to answer
a questionnaire. The measures were presented in the questionnaire
the order in which they are described below (the questionnaire
is reported in the section “Supplementary material”). Finally,
participants were thanked and fully debriefed.

3.1.3. Materials
3.1.3.1. Experimental manipulation

Two experimental persuasive messages of approximately 310
words were constructed to raise awareness of the risks that air
pollution presents for the environment in terms of its impact on
climate change. Messages varied the type of Format (narrative vs.
statistical)used to describe the evidence about the environmental
risks of air pollution. The narrative evidence messages then went
on to present a gender-neutral first-person account by what was
designed to be a typical Western individual, “Sacha,” who described
an experience of living in a city subject to a natural catastrophe
in the environmental condition (e.g., “As Sacha recounts: Shortly
after the rain started the city lost power, no TV, no internet
and the mobile networks werent working either.”). The statistical
evidence messages continued with percentages and figures of
the levels of displacements and structural damages caused by
the environmental consequences of air pollution (e.g., “In 2019,
24.9 million people were displaced due to climate disasters, the
highest figure recorded since 2012 and three times the number of
displacements caused by conflict and violence.”), describing the
consequences of extreme climatic events (flooding) for people in
general (e.g., “The agglomeration of housing and economic activity
makes people living in cities particularly vulnerable to property
loss, power cuts, water contamination and sewer damage caused by
flooding.”). Both messages ended with instructions for choosing
activities that can reduce one’s contribution to air pollution.

3.1.3.2. Engagement

Individuals’ engagement with the message was assessed using a
scale developed from previous studies’ factor analyses on narrative
engagement (Busselle and Bilandzic, 2009; De Graaf et al., 2009),
and was adapted for message-type stimuli. Eight items were
chosen [a (N = 8) = 0.89], reflecting the identification and
transportation types of engagement as described in the literature,
measuring on a seven-point scale from I-Strongly disagree to 7-
Strongly agree whether they felt transported in the message (e.g.,
“While reading the message I found myself thinking of other
things,” reversed scored) and whether they felt engaged with the
individual, or the people, described in the narrative or statistical
message, respectively, (e.g., “I could easily imagine myself in the
situation of the [people/person] affected by air pollution described
in the message”). The stimuli on identification differed slightly for
participants exposed to the narrative vs. statistical message, as they
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asked whether they identified with “the person” described in the
narrative message, or “the people” described in the statistical one.

3.1.3.3. Efficacy appraisal

Efficacy Appraisal was assessed by 4 items [a (N = 4) = 0.91]
measuring self-efficacy with two items (e.g., “I believe that I can
act to reduce the air pollution in my city”), and response-efficacy
with two items (e.g., “Reducing individual emissions would prevent
the negative consequences of air pollution”), on a seven-point scale
from 1-Strongly disagree to 7-Strongly agree.

3.1.3.4. Psychological distance of perceived risk

Psychological distance of perceived risk was measured using
8 items [a (N = 8) = 0.91] designed as in Study 1 to assess
geographical, temporal, social distance and uncertainty in regards
to the general risks of air pollution, on a seven-point scale
going from I-Strongly disagree to 7-Strongly agree. A higher score
represents greater psychological distance of the risk, lower values
represent smaller distance.

3.1.3.5. Behavioural intention

Behavioural intention was measured using eight items [a
(N = 8) = 092] on a seven-point scale, going from I- Not
at all to 7- Completely, questioning participants intentions to
engage in activities that reduce air pollution such as reducing
food waste, buying local, considering different methods of personal
transportation, participating in public meetings about reducing
individual use of cars/motorbikes, supporting the increase of a
carbon tax for individuals.

3.2. Results

One two-way MANOVA was carried out to analyse the
influence of Format (narrative vs. statistical) and Stage (pre-
action vs. preparation/intention vs. post-action) on behavioural
intentions, psychological distance, engagement and eflicacy
appraisal. All F and p-values are reported in . Finally,
a moderated mediation analysis (model 8 according to

) has been carried out through the SEM programme of JASP
to test whether the effect of Format on Behavioural intention,
Psychological distance and Efficacy appraisal is mediated by
Engagement, and whether this mediation is moderated by Stage.

3.2.1. Behavioural intentions

Format had a significant effect on participants’ intention to
engage in pro-environmental actions. More precisely, individuals
exposed to a narrative message reported higher intentions
(M = 5.17; SD = 1.18) than individuals exposed to a statistical
message (M = 4.81; SD = 1.47).

Stage of change had a significant effect on participants
intentions to engage in pro-environmental actions. The Tukey’s
post-hoc tests confirmed that individuals in stage 3 (post-action)
reported higher individual intentions (M = 5.65, SD = 0.78)
than individuals in stage 1 (pre-action; M = 4.53, SD = 1.67;
Tukey’s p = 0.001) and individuals in stage 2 (preparation/intention;
M =5.08, SD = 0.79; Tukey’s p = 0.02), and that individuals in stage
2 reported higher intentions than individuals in stage 1 (Tukey’s
p=001).
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The interaction Format x Stage did not have a significant effect.

3.2.2. Psychological distance

Format had a significant effect on the general dimension
of psychological distance: individuals in the narrative condition
perceived the risks of air pollution as a closer threat (M = 3.07;
SD = 1.49) than individuals in the statistical condition (M = 2.61;
SD = 1.11).

Stage had a significant effect on psychological distance:
individuals in the post-action stage reported the risks of air
pollution as closer (M = 2.25; SD = 1.15) than individuals in the
preparation/intention stage (M = 2.87; SD = 0.82; Tukey’s p = 0.01)
and individuals in the post-action stage (M = 3.21; SD = 1.55;
Tukey’s p < 0.001). The difference between individuals in the pre-
action and preparation/intention stage was not significant (Tukey’s
p>0.1).

Format x Stage did not have a significant effect.

3.2.3. Engagement

Format had a significant effect on engagement: individuals in
the narrative condition felt more engaged (M = 5.18; SD = 1.03)
than individuals in the statistical condition (M = 4.69; SD = 1.27).

Stage did not have a significant effect on engagement.

Format x Stage had a significant effect. More precisely,
individuals in the pre-action stage reported higher transportation
when exposed to a narrative message (M = 5.27; SD = 1.28) than
when exposed to a statistical one (M = 4.33; SD = 1.65; t(113) = 3.43,
p=0.001,95% CI = [0.39; 1.49]). This difference was not significant
(all t < 1) for individuals in the preparation/intention stage
(narrative: M = 5.01, SD = 0.72; statistical: M = 4.89, SD = 0.76) or
in the post-action stage (narrative: M = 5.19, SD = 0.81; statistical:
M =5.03,SD =0.84).

3.2.4. Efficacy appraisal

Format did not have a significant effect on efficacy appraisal.

Stage significantly influenced efficacy appraisal: individuals in
the pre-action stage reported lower perceived efficacy (M = 4.76;
SD = 1.67) than individuals in the preparation/intention stage
(M =5.38; SD = 0.71; Tukey’s p = 0.003) and in the post-action stage
(M =6.11, SD = 0.75; Tukey’s p < 0.001). The difference between
preparation/intention and post-action stages was also significant
(Tukey’s p = 0.001).

Format x Stage also significantly affected efficacy appraisal.
More precisely, individuals in the pre-action stage exposed to a
narrative message reported higher perceived efficacy (M = 5.16;
SD = 1.48) than those exposed to a statistical one (M = 4.34,
SD = 1.77; t(113) = 2.71, p = 0.008, 95% CI = [0.22; 1.42]).
This difference was not significant (all ¢+ < 1) for individuals in
the preparation/intention stage (narrative: M = 5.42, SD = 0.64;
statistical: M = 5.34, SD = 0.78) or in the post-action stage
(narrative: M = 6.04, SD = 0.75; statistical: M = 6.18, SD = 0.75).

3.2.5. Moderated mediation

We conducted structural equation modelling using JASP;
we tested model 8 (see ), with Format
as the independent variable, Stage as the moderating variable,
Engagement as the mediating variable, and Behavioural intention,
Efficacy appraisal and Psychological distance as dependent
variables. The model is presented in
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TABLE 2 MANOVA-influence of format and stage of behavioural change (Study 2).

F p n 2 95% ClI
Behavioural intentions
Format 4.06* 0.04 0.02 [—0.57; 0.59]
Stage 18.46*+* 0.001 0.13 [—1.99; —0.95]
Format*Stage 1.78 0.17 0.01 [—0.05; 1.42]
Psychological distance
Format 6.42* 0.01 0.03 [—0.73; 0.44]
Stage 12.88*%* 0.001 0.09 [0.76; 1.81]
Format x Stage 1.81 0.17 0.01 [—1.41;0.09]
Engagement
Format 7.71%% 0.006 0.03 [—0.37; 0.69]
Stage 1.63 0.19 0.01 [—1.18; —0.22]
Format x Stage 3.91% 0.02 0.03 [0.11; 1.46]
Efficacy appraisal
Format 2.64 0.11 0.01 [—0.71; 0.43]
Stage 27.55%% 0.001 0.18 [—2.35; —1.33]
Format x Stage 4.03* 0.02 0.03 [0.24; 1.68]
*p < 0.05.%*p < 0.01. ***p < 0.001.
Siage Engagement
Behavioural intentions
Efficacy appraisal
Psychological distance
Format
FIGURE 1
Standardised structural relations; moderated mediation model (Study 2). *p < 0.05. **p < 0.01.

The direct effect of Format on Engagement is significant
(B = 022, SE = 007, p = 0.002, 95% CI [0.078, 0.361]),
as the interactive effect of Format x Stage (B = —0.21,
SE = 0.08, p = 0.02, 95% CI [—0.368, —0.038]), while the direct
effect of Stage on Engagement is not significant (f = 0.15,
SE = 0.08, p = 0.08, 95% CI [-0.02, 0.311]). The direct
effect of Engagement on Behavioural intentions is significant
(B = 077, SE = 005, p < 0.001, 95% CI [0.667, 0.875]),
as well as its direct effect on Efficacy appraisal (B = 0.73,
SE = 0.06, p < 0.001, 95% CI [0.613, 0.837]) and on Psychological
distance (B = —0.77, SE = 0.05, p < 0.001, 95% CI [—0.873,
—0.669]). The indirect effect of Format through Engagement on
Behavioural Intentions is not significant (B = —0.01, SE = 0.06,
p = 0.87, 95% CI [—0.133, 0.113]), as the indirect effect of
Format through Engagement on Efficacy Appraisal (f = —0.02,
SE = 007, p = 083, 95% CI [—0.147, 0.117]) and on
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Psychological distance (B = —0.04, SE = 0.06, p = 0.51, 95% CI
[—0.160, 0.080]).

3.3. Summary of key findings of study 2

Findings from Study 2 demonstrate that individuals have
different risk and effectiveness perceptions depending on the stage
of behavioural change that they are at, with people already engaged
in behavioural change being more sensitive to environmental issues
and more motivated to engage in further environmental efforts.

The data also suggests that while the influence of the format
of evidence on behavioural intentions does not vary depending
on the stage of change of individuals, only individuals who are
not yet engaged in changing their behaviours in favour of the
environment are highly sensitive to the effect that format has on
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their efficacy appraisal. The theoretical and practical implications
of these findings are further discussed in the general discussion.

4. General discussion

Findings from the research presented in this paper demonstrate
that individuals in different stages of the process of behavioural
change have different risk and efficacy appraisals when it comes
to air pollution, and are thus affected differently by narrative
persuasion. Indeed, data from Study 1 confirms that the more
individuals are advanced on the process of behavioural change,
and are engaging or have already engaged in pro-environmental
behaviours, the closer they perceive the environmental risks of
air pollution to be, and the more effective they consider pro-
environmental actions to be in improving air quality. This is in line
with past research and models in the field of behavioural change
explaining how individuals’ decision to engage in specific new
behaviours when facing a threat directly depends on individuals’
appraisal of the threat but also of the effectiveness of alternative
behaviour to deal with such a threat (Witte and Allen, 2000; Kothe
et al., 2019; Shafiei and Maleksaeidi, 2020). Indeed, according to
these models, individuals who do not perceive a threat as close and
severe, and/or do not consider the alternative behaviour as effective
to deal with the threat, do not engage in behavioural change. By
confirming that individuals who are engaging or have engaged
in behavioural change perceive higher threat and higher efficacy
than individuals who have not yet engaged in behavioural change,
our data confirms that these two dimensions are fundamental to
push people to advance through the different stages of behavioural
change.

Data from Study 1 confirm that perceived risk and perceived
efficacy are two key dimensions differentiating the different phases
of behavioural change, suggesting that they could be used as
levers to push individuals to advance through phases, via narrative
persuasion. The findings of Study 2 demonstrated in fact that the
stage of behavioural change determines the sensibility of citizens
to the influence of the evidence format used in a communication
about the environmental risks of air pollution. Indeed, individuals
in a phase of pre-contemplation and contemplation reported
closer psychological distance and higher efficacy appraisal when
receiving a narrative communication rather than a statistical one,
but this difference was not significant for individuals in the
action and post-action stages. This is in line with past research
demonstrating that individuals in these stages are ambivalent about
their current behaviour, which makes them more sensitive to
external influences (Forward, 2014; Andersson, 2020). This could
also explain why past research has found heterogeneous results with
regards to the effectiveness of narrative vs. factual communications
in promoting pro-environmental behaviour, with some studies
finding no significant difference with regards to transportation and
behavioural intention (e.g., Jones, 2014).

A question remains concerning the reason why statistical
format seems to not be effective in any of the stages of behavioural
change. Indeed, presenting scientific evidence is important to
explain how certain conclusions have been reached through
data, although past empirical research has demonstrated that the
ability to understand statistics and numbers varies greatly among
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individuals (Reyna et al., 2009; Peters, 20125 Hopp, 2015), which
could explain the lack of persuasiveness when exposing a general
sample to a statistical format of evidence. The research presented
in this paper does not allow us to draw a conclusion on the
non-persuasiveness of the statistical format, because individuals’
numeracy and/or mathematical expertise was not measured, nor
was the understanding of the statistics presented in general. Further
research should thus focus not only on the reasons why narrative
format is persuasive, but also on the reasons why statistical format
is not, and whether this depend on the expertise and knowledge of
the population exposed to the messages.

Our findings about the effectiveness of narrative persuasion are
however less explicit when considering behavioural intentions, as
no interactive effect is obtained. Given the limited overall sample
of Study 2 (especially considering the sub-samples in each stage
of behavioural change), modelling analyses could not be carried
out (Jackson, 2003); future research on this topic should aim at
collecting data from a larger sample in order to allow for structural
equation modelling guided by hypotheses well-grounded in theory
and past research. A narrative message seems more effective than
a statistical one boosting participants’ intention to engage in pro-
environmental behaviours, regardless of the stage of behavioural
change individuals are in. This could be due to the «habitual» nature
of the targetted behaviour, driving. indeed, it has been argued
that one of the conditions to modify habits is that individuals
perceive the positive benefits of behavioural change in a short-term
perspective (Jager, 2003), and that procrastination of behavioural
change is reduced when individuals can imagine concretely the
new behaviour or task (McCrea et al., 2008). It is thus possible
to suppose that a narrative format would improve the ability of
individuals to imagine short term benefits in a concrete way, thus
influencing behavioural intentions for all individuals regardless
of the stage of behavioural change they are in. Future research
should explore further the reasons why a narrative message is more
effective even for people who are in the process of changing their
behaviour or have changed it already.

One further limitation of Study 2 concerns the influence of
format on individuals’ engagement with a message. This effect
could have been biassed by the way the two formats (statistical
and narrative) have been phrased in the messages, specifically
when considering narrative identification. Indeed, if the narrative
message presented a specific character and his experience with
flooding, mentioning the character six times and thus giving several
opportunities to participants to identify with the character, the
statistical message only mentioned “people” and their experience a
couple of times. This incongruence could have resulted in further
identification with the narrative than with the statistical format.
The two messages were not pre-tested, and this is one of the
main methodological limitations of Study 2. Future studies need
to further analyse whether a statistical message offering the same
opportunities to identify with the people described as a narrative
message also results in higher narrative engagement.

It is important to consider that the generalisation of our
data could be limited by the fact that the participants in Study
1 and Study 2 were not equally distributed across the five
stages identified by the TTM (Prochaska and DiClemente, 1984;
Prochaska et al, 2015). The difficulty of finding individuals in
the pre-contemplation stage, which also features in past studies
(e.g., Forward, 2014; Andersson, 2020) might depend on a general
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increase of environmental awareness that developed in the last
decades (Special Eurobarometer 468, 2017; Bandura and Cherry,
2020). This difficulty brings us to question the pertinence of
dividing the process of behavioural change in favour of the
environment in five stages based on “arbitrary time periods”
(Sutton, 2000), which has been previously criticised (Weinstein
et al., 1998; Sutton, 2000; Littell and Girvin, 2002; Wilson and
Schlam, 2004). Further research could rather focus on the original
three phases of behavioural change as described by Lewin (1951):
unfreezing, changing and refreezing. Further research should
thus explore whether the increase of environmental awareness in
Western societies calls for the development of a new model of the
stages of behavioural change to be adopted in experimental work as
well as in interventions to promote pro-environmental behaviours.

Overall, the present research addresses two main gaps in the
literature with regards, on one hand, to the understanding of how
risk- and efficacy-perceptions vary across stages of behavioural
change, and on the other hand to the study of the persuasiveness
of narrative evidence. Indeed, findings from study 1 demonstrate
that individuals in the first stages of behavioural change perceive the
environmental consequences of air pollution to be psychologically
distant (which triggers low perception of risk and vulnerability)
and the behaviours to improve air quality to be less effective than
individuals in the more advanced stages of behavioural change.
This in line with past research in the field of health promotion
(e.g., Marshall and Biddle, 2001), confirming that also in the
field of pro-environmental behaviour, perceived risk and perceived
effectiveness are two levers that could push individual to advance
through stages of behavioural change. Furthermore, findings from
study 2 advance the research on narrative persuasion in the
field of pro-environmental behavioural change, suggesting that the
effectiveness of narrative vs. statistical formats of risk information
depends on the way individuals are positioned with regards
to the process of engaging in pro-environmental behavioural
change. This offers practical advice for the development of
education and communication programmes, contributing to
research demonstrating that different communication strategies
might be more or less effective in promoting environmental
awareness and behavioural change depending on the segment of the
targetted population.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

References

Amirkhani, M., Ghaemimood, S., von Schreeb, J., El-Khatib, Z., and Yaya,
S. (2022). Extreme weather events and death based on temperature and CO2
emission-a global retrospective study in 77 low-, middle-and high-income
countries from 1999-2018. Prev. Med. Rep. 28:101846. doi: 10.1016/j.pmedr.2022.1
01846

Andersson, A. (2020). Is climate morality the answer? Preconditions affecting the

motivation to decrease private car use. Trans. Res. Part D Trans. Environ. 78:102198.
doi: 10.1016/j.trd.2019.11.027

Frontiers in Psychology

10.3389/fpsyg.2023.1072187

Author contributions

LB was in charge of the concept and design of the studies, data
analysis, and writing of the article. MC has made a substantial
contribution for the development of the methods and as well
as data collection and analysis. FM revised the article critically
for important intellectual content as well as data analysis and
interpretation. All authors contributed to the article and approved
the submitted version.

Funding

This research project was partly funded by a grant received
in 2021 from the Réseau de Recherche Qualité de I'Air en
Ile-de-France (https://www.dim-qi2.fr/) for an internship titled
“Statistique ou Narrative? Etude de la Distance Psychologique des
Risques de la Pollution de I'Air : comment les communiquer?”

Publication was funded by the Université Gustave Eiffel.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2023.
1072187/full#supplementary-material

Bahk, C. M. (2010). Environmental education through narrative films: Impact of
medicine man on attitudes toward forest preservation. J. Environ. Educ. 42, 1-13.
doi: 10.1080/00958960903479811

Bamberg, S. (2013). Applying the stage model of self-regulated behavioral change in
a car use reduction intervention. J. Environ. Psychol. 33, 68-75.

Bandura, A. (1982). The assessment and predictive generality of self-percepts of
eftcacy. J. Behav. Ther. Exp. Psychiatry 13, 195-199. doi: 10.1016/0005-7916(82)9
0004-0

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1072187
https://www.dim-qi2.fr/
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1072187/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1072187/full#supplementary-material
https://doi.org/10.1016/j.pmedr.2022.101846
https://doi.org/10.1016/j.pmedr.2022.101846
https://doi.org/10.1016/j.trd.2019.11.027
https://doi.org/10.1080/00958960903479811
https://doi.org/10.1016/0005-7916(82)90004-0
https://doi.org/10.1016/0005-7916(82)90004-0
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Bosone et al.

Bandura, A., and Cherry, L. (2020). Enlisting the power of youth for climate change.
Am. Psychol. 75:945. doi: 10.1037/amp0000512

Bickerstaff, K., and Walker, G. (1999). Clearing the smog? Public responses to
air-quality information. Local Environ. 4, 279-294. doi: 10.1080/13549839908725600

Bickerstaff, K., and Walker, G. (2001). Public understandings of air pollution: The
‘localisation’of environmental risk. Glob. Environ. Change 11, 133-145. doi: 10.1016/
S0959-3780(00)00063-7

Bockarjova, M., Van der Veen, A., and Geurts, P. A. T. M. (2009). “A PMT-TTM
model of protective motivation for flood danger in the Netherlands,” in Paper presented
at the ITC working papers series (International Institute for Geo-Information Science
and Earth Observation).

Bosone, L., and Bertoldo, R. (2022). The greater the contact, the closer the threat:
The influence of contact with nature on the social perception of biodiversity loss and
the effectiveness of conservation behaviours. Sustainability 14:16490. doi: 10.3390/
sul42416490

Bosone, L., Martinez, F., and Kalampalikis, N. (2015). When the model fits the
frame: The impact of regulatory fit on efficacy appraisal and persuasion in health
communication. Pers. Soc. Psychol. Bull. 41, 526-539. doi: 10.1177/0146167215571089

Braddock, K. (2015). The utility of narratives for promoting radicalization: The
case of the Animal Liberation Front. Dyn. Asymmetric Confl. 8, 38-59. doi: 10.1080/
17467586.2014.968794

Braddock, K., and Dillard, J. P. (2016). Meta-analytic evidence for the persuasive
effect of narratives on beliefs, attitudes, intentions, and behaviors. Commun. Monogr.
83, 446-467. doi: 10.1080/03637751.2015.1128555

Briigger, A., Dessai, S., Devine-Wright, P., Morton, T. A, and Pidgeon, N. F. (2015).
Psychological responses to the proximity of climate change. Nat. Clim. Change 5,
1031-1037. doi: 10.1038/nclimate2760

Briigger, A., Morton, T. A., and Dessai, S. (2016). “Proximising” climate change
reconsidered: A construal level theory perspective. J. Environ. Psychol. 46, 125-142.
doi: 10.1016/j.jenvp.2016.04.004

Brulle, R. J., Carmichael, J., and Jenkins, J. C. (2012). Shifting public opinion on
climate change: An empirical assessment of factors influencing concern over climate
change in the US, 2002-2010. Clim. Change 114, 169-188. doi: 10.1007/s10584-012-
0403-y

Bush, J., Moffatt, S., and Dunn, C. (2001a). ‘Even the birds round here cough’
Stigma, air pollution and health in Teesside. Health Place 7, 47-56. doi: 10.1016/s1353-
8292(00)00037-x

Bush, J., Moffatt, S., and Dunn, C. E. (2001b). Keeping the public informed? Public
negotiation of air quality information. Public Understand. Sci. 10:213. doi: 10.1088/
0963-6625/10/2/304

Busselle, R, and Bilandzic, H. (2008). Fictionality and perceived realism in
experiencing stories: A model of narrative comprehension and engagement. Commun.
Theory 18, 255-280. doi: 10.1111/j.1468-2885.2008.00322.x

Busselle, R., and Bilandzic, H. (2009). Measuring narrative engagement. Media
Psychol. 12, 321-347.

Carlsten, C., Salvi, S., Wong, G., and Chung, K. (2020). Personal strategies to
minimise effects of air pollution on respiratory health: Advice for providers, patients
and the public. Eur. Respir. J. 55:1902056. doi: 10.1183/13993003.02056-2019

Casebeer, W. D., and Russell, J. A. (2005). Storytelling and terrorism: Towards a
comprehensive counter-narrative strategy. Strat. Insights 6, 1-16.

Cheney, L. C., Kohler, C., and Muilenburg, J. (2006). A woman in transition: Can
drama deliver a cancer awareness message? J. Cancer Educ. 21, 129-132. doi: 10.1207/
$15430154jce2103_7

Creutzig, F., Roy, J., Lamb, W. F., Azevedo, I. M., De Bruin, W. B, Dalkmann, H.,
etal. (2018). Towards demand-side solutions for mitigating climate change. Nat. Clim.
Change 8, 260-263.

Crowley, T. J., and Berner, R. A. (2001). CO2 and climate change. Science 292,
870-872. doi: 10.1038/s41558-018-0121-1

de Carvalho, M. C. R., de Menezes, M. C., Toral, N., and Lopes, A. C. S. (2021).
Effect of a Transtheoretical Model-based intervention on fruit and vegetable intake
according to perception of intake adequacy: A randomized controlled community
trial. Appetite 161:105159. doi: 10.1016/j.appet.2021.105159

de Freitas, P. P., de Menezes, M. C., Dos Santos, L. C., Pimenta, A. M., Ferreira,
A. V.M, and Lopes, A. C. S. (2020). The transtheoretical model is an effective weight
management intervention: A randomized controlled trial. BMC Public Health 20:652.
doi: 10.1186/s12889-020-08796- 1

De Graaf, A., Hoeken, H., Sanders, J., and Beentjes, H. (2009). The role of
dimensions of narrative engagement in narrative persuasion. Communications 34,
385-405. doi: 10.1515/COMM.2009.024

De Graaf, A, Sanders, J., and Hoeken, H. (2016). Characteristics of
narrative interventions and health effects: A review of the content, form,
and context of narratives in health-related narrative persuasion research.
Rev. Commun. Res. 4, 88-131. doi: 10.12840/issn.2255-4165.2016.04.
01.011

de Wit, J,, Das, E.,, and Vet, R. (2008). What works best: Objective statistics or
a personal testimonial? An assessment of the persuasive effects of different types of

Frontiers in Psychology

10.3389/fpsyg.2023.1072187

message evidence on risk perception. Health Psychol. 27, 110-115. doi: 10.1037/0278-
6133.27.1.110

Escalas, J. E. (2004). Imagine yourself in the product: Mental simulation, narrative
transportation, and persuasion. J. Advert. 33, 37-48. doi: 10.1080/00913367.2004.
10639163

European Environment Agency (2018). Exceedance of air quality standards in
Europe. Copenhagen: European Environment Agency.

Forward, S. E. (2014). Exploring peoples willingness to bike using a combination
of the theory of planned behavioural and the transtheoretical model. Eur. Rev. Appl.
Psychol. 64, 151-159. doi: 10.1016/j.erap.2014.04.002

Gesser-Edelsburg, A., and Endevelt, R. (2011). An entertainment-education study
of stereotypes and prejudice against fat women: an evaluation of Fat Pig. Health Educ.
J. 70, 374-382.

Godin, G., Lambert, L. D., Owen, N, Nolin, B., and Prudhomme, D. (2004). Stages
of motivational readiness for physical activity: A comparison of different algorithms
of classification. Br. J. Health Psychol. 9, 253-267. doi: 10.1348/135910704773891087

Green, M., and Clark, J. (2013). Immersion into narrative worlds: Implications for
entertainment media influences on tobacco use. Addiction 108, 477-484. doi: 10.1111/
j.1360-0443.2012.04088.x

Hayes, J. R. (2012). Modeling and remodeling writing. Writ. Commun. 29, 369-388.

Hinyard, L. J., and Kreuter, M. W. (2007). Using narrative communication as a tool
for health behavior change: A conceptual, theoretical, and empirical overview. Health
Educ. Behav. 34, 777-792. doi: 10.1177/1090198106291963

Hopp, T. (2015). The effect of numeracy on the relationship between state reactance
and message evaluations. Commun. Res. Rep. 32, 314-321. doi: 10.1080/08824096.
2015.1089855

Hornikx, J. (2005). A review of experimental research on the relative persuasiveness
of anecdotal, statistical, causal, and expert evidence. Stud. Commun. Sci. 5, 205-216.

Horowitz, S. M. (2003). Applying the transtheoretical model to pregnancy and
STD prevention: A review of the literature. Am. J. Health Promot. 17, 304-328. doi:
10.4278/0890-1171-17.5.304

Howel, D., Moffatt, S., Bush, J., Dunn, C. E., and Prince, H. (2003). Public views
on the links between air pollution and health in Northeast England. Environ. Res. 91,
163-171. doi: 10.1016/S0013-9351(02)00037-3

Igartua, J. J. (2010). Identification with characters and narrative persuasion through
fictional feature films. Commun. Eur. J. Commun. Res. 35, 347-373. doi: 10.1515/
comm.2010.019

Igartua, J. J., and Hayes, A. F. (2021). Mediation, moderation, and conditional
process analysis: Concepts, computations, and some common confusions. Span. J.
Psychol. 24:e49.

Jackson, D. L. (2003). Revisiting sample size and number of parameter estimates:
Some support for the N:q hypothesis. Struct. Equ. Model. 10, 128-141. doi: 10.1207/
S$15328007SEM1001_6

Jager, W. (2003). Breaking bad habits: A dynamical perspective on habit formation
and change. Human decision-making and environmental perception-understanding
and assisting human decision-making in real life settings. Groningen: University of
Groningen.

Jones, M. D. (2014). Communicating climate change: Are stories better than “just
the facts”? Policy Stud. J. 42, 644-673. doi: 10.1111/psj.12072

Kohut, A., and Pew Research Center (2013). Climate change and financial instability
seen as top global threats. Washington, DC: Pew Research Center.

Kothe, E. ], Ling, M., North, M., Klas, A., Mullan, B. A., and Novoradovskaya, L.
(2019). Protection motivation theory and pro-environmental behaviour: A systematic
mapping review. Aust. J. Psychol. 71, 411-432. doi: 10.1111/ajpy.12271

Lee, J. K, Hecht, M. L., Miller-Day, M., and Elek, E. (2011). Evaluating mediated
perception of narrative health messages: The perception of narrative performance
scale. Commun. Methods Meas. 5, 126-145. doi: 10.1080/19312458.2011.568374

Leiserowitz, A., Maibach, E. W., Roser-Renouf, C., Feinberg, G., and Howe, P.
(2013). Climate change in the American mind: Americans’ global warming beliefs and
attitudes in April 2013. New Haven, CT: Yale University.doi: 10.2139/ssrn.2298705

Lewin, K. (1951). Field theory in social science. New York, NY: Harper and Row.

Littell, J. H., and Girvin, H. (2002). Stages of change: A critique. Behav. Modif. 26,
223-273. doi: 10.1177/0145445502026002006

Lopes, A. C. S., Bedeschi, L. B., Dos Santos, L. C., and de Menezes, M. C. (2016).
Interventions directed at eating habits and physical activity using the transtheoretical
model: A systematic review. Nutr. Hosp. 33, 1194-1204. doi: 10.20960/nh.586

Loy, L. S., and Spence, A. (2020). Reducing, and bridging, the psychological
distance of climate change. J. Environ. Psychol. 67:101388. doi: 10.1016/j.jenvp.2020.1
01388

Maddux, J. E., and Rogers, R. W. (1983). Protection motivation and self-efficacy: A
revised theory of fear appeals and attitude change. J. Exp. Soc. Psychol. 19, 469-479.
doi: 10.1016/0022-1031(83)90023-9

Manisalidis, I., Stavropoulou, E., Stavropoulos, A., and Bezirtzoglou, E. (2020).
Environmental and health impacts of air pollution: A review. Front. Public Health 8:14.
doi: 10.3389/fpubh.2020.00014

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1072187
https://doi.org/10.1037/amp0000512
https://doi.org/10.1080/13549839908725600
https://doi.org/10.1016/S0959-3780(00)00063-7
https://doi.org/10.1016/S0959-3780(00)00063-7
https://doi.org/10.3390/su142416490
https://doi.org/10.3390/su142416490
https://doi.org/10.1177/0146167215571089
https://doi.org/10.1080/17467586.2014.968794
https://doi.org/10.1080/17467586.2014.968794
https://doi.org/10.1080/03637751.2015.1128555
https://doi.org/10.1038/nclimate2760
https://doi.org/10.1016/j.jenvp.2016.04.004
https://doi.org/10.1007/s10584-012-0403-y
https://doi.org/10.1007/s10584-012-0403-y
https://doi.org/10.1016/s1353-8292(00)00037-x
https://doi.org/10.1016/s1353-8292(00)00037-x
https://doi.org/10.1088/0963-6625/10/2/304
https://doi.org/10.1088/0963-6625/10/2/304
https://doi.org/10.1111/j.1468-2885.2008.00322.x
https://doi.org/10.1183/13993003.02056-2019
https://doi.org/10.1207/s15430154jce2103_7
https://doi.org/10.1207/s15430154jce2103_7
https://doi.org/10.1038/s41558-018-0121-1
https://doi.org/10.1016/j.appet.2021.105159
https://doi.org/10.1186/s12889-020-08796-1
https://doi.org/10.1515/COMM.2009.024
https://doi.org/10.12840/issn.2255-4165.2016.04.01.011
https://doi.org/10.12840/issn.2255-4165.2016.04.01.011
https://doi.org/10.1037/0278-6133.27.1.110
https://doi.org/10.1037/0278-6133.27.1.110
https://doi.org/10.1080/00913367.2004.10639163
https://doi.org/10.1080/00913367.2004.10639163
https://doi.org/10.1016/j.erap.2014.04.002
https://doi.org/10.1348/135910704773891087
https://doi.org/10.1111/j.1360-0443.2012.04088.x
https://doi.org/10.1111/j.1360-0443.2012.04088.x
https://doi.org/10.1177/1090198106291963
https://doi.org/10.1080/08824096.2015.1089855
https://doi.org/10.1080/08824096.2015.1089855
https://doi.org/10.4278/0890-1171-17.5.304
https://doi.org/10.4278/0890-1171-17.5.304
https://doi.org/10.1016/S0013-9351(02)00037-3
https://doi.org/10.1515/comm.2010.019
https://doi.org/10.1515/comm.2010.019
https://doi.org/10.1207/S15328007SEM1001_6
https://doi.org/10.1207/S15328007SEM1001_6
https://doi.org/10.1111/psj.12072
https://doi.org/10.1111/ajpy.12271
https://doi.org/10.1080/19312458.2011.568374
https://doi.org/10.2139/ssrn.2298705
https://doi.org/10.1177/0145445502026002006
https://doi.org/10.20960/nh.586
https://doi.org/10.1016/j.jenvp.2020.101388
https://doi.org/10.1016/j.jenvp.2020.101388
https://doi.org/10.1016/0022-1031(83)90023-9
https://doi.org/10.3389/fpubh.2020.00014
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Bosone et al.

Marshall, S. J., and Biddle, S. J. (2001). The transtheoretical model of behavior
change: A meta-analysis of applications to physical activity and exercise. Ann. Behav.
Med. 23, 229-246. doi: 10.1207/S15324796ABM2304_2

Martin, I. M., Bender, H., and Raish, C. (2007). What motivates individuals to
protect themselves from risks: The case of wildland fires. Risk Anal Int. J. 27, 887-900.
doi: 10.1111/§.1539-6924.2007.00930.x

McCrea, S. M., Liberman, N., Trope, Y., and Sherman, S. J. (2008). Construal
level and procrastination. Psychol. Sci. 19, 1308-1314. doi: 10.1111/j.1467-9280.2008.0
2240.x

Miller-Day, M., and Hecht, M. (2013). Narrative means to preventative ends:
A narrative engagement framework for designing prevention interventions. Health
Commun. 28, 657-670. doi: 10.1080/10410236.2012.762861

Mohebbi, B., Sabouri, M., and Tol, A. (2021). Application of health education
and promotion theory-based interventions on patients with cardiovascular disease: A
systematic review. J. Educ. Health Promot. 10:236. doi: 10.4103/jehp.jehp_899_20

Nakano, Y., and Hondo, H. (2023). Narrative or logical? The effects of
information format on pro-environmental behavior. Sustainability 15:1354. doi: 10.
3390/su15021354

Nielsen, J. H., Escalas, J. E., and Hoeffler, S. (2018). Mental simulation and category
knowledge affect really new product evaluation through transportation. J. Exp. Psychol.
Appl. 24:145. doi: 10.1037/xap0000169

Peters, E. (2012). Beyond comprehension: The role of numeracy in judgments
and decisions. Curr. Direct. Psychol. Sci. 21, 31-35. doi: 10.1177/096372141142
9960

Prati, G., Pietrantoni, L., and Zani, B. (2012). Influenza vaccination: The
persuasiveness of messages among people aged 65 years and older. Health Commun.
27, 413-420.

Prochaska, J. O., and DiClemente, C. C. (1994). The transtheoretical approach:
Crossing traditional boundaries of therapy. Malabar, FL: Krieger Publishing Company.
doi: 10.1080/10410236.2011.606523

Prochaska, J. O., and DiClemente, C. C. (1984). The transtheoretical approach:
Crossing traditional boundaries of therapy. Homewood, IL: Dow Jones Irwin.

Prochaska, J. O., Redding, C. A., and Evers, K. E. (2015). “The transtheoretical model
and stages of change,” in Health behavior: Theory, research, and practice, Vol. 97, eds
K. Glanz, B. K. Rimer, and K. Viswanath (San Francisco, CA: Jossey-Bass).

Reyna, V. F., Nelson, W. L., Han, P. K., and Dieckmann, N. F. (2009). How numeracy
influences risk comprehension and medical decision making. Psychol. Bull. 135:943.
doi: 10.1037/a0017327

Richard, F. D,, Bond, C. F. Jr., and Stokes-Zoota, J. J. (2003). One hundred years of
social psychology quantitatively described. Rev. Gen. Psychol. 7, 331-363. doi: 10.1037/
1089-2680.7.4.331

Ritchie, H., and Roser, M. (2019). “Outdoor air pollution”. Available online at:
*https://ourworldindata.org/outdoor-air-pollution” (accessed October 2022).

Rothman, A. J., and Kiviniemi, M. T. (1999). Treating people with information: An
analysis and review of approaches to communicating health risk information.
JNCI  Monogr. 1999, 44-51. doi: 10.1093/oxfordjournals.jncimonographs.a0
24207

Frontiers in Psychology

12

10.3389/fpsyg.2023.1072187

Schuldt, J. P., Rickard, L. N., and Yang, Z. J. (2018). Does reduced psychological
distance increase climate engagement? On the limits of localizing climate change.
J. Environ. Psychol. 55, 147-153. doi: 10.1016/j.jenvp.2018.02.001

Sestir, M., and Green, M. C. (2010). You are who you watch: Identification and
transportation effects on temporary self-concept. Soc. Influence 5, 272-288. doi: 10.
1080/15534510.2010.490672

Shafiei, A., and Maleksaeidi, H. (2020). Pro-environmental behavior of university
students: Application of protection motivation theory. Glob. Ecol. Conserv. 22:e00908.
doi: 10.1016/j.gecco.2020.e00908

Shen, D. (2015). Dual textual dynamics and dual readerly dynamics: Double
narrative movements in Mansfields “psychology”. Style 49, 411-438. doi: 10.5325/
style.49.4.0411

Shwom, R., Dan, A., and Dietz, T. (2008). The effects of information and state
of residence on climate change policy preferences. Clim. Change 90, 343-358. doi:
10.1007/s10584-008-9428-7

Slater, M., and Rouner, D. (2002). Entertainment-education and elaboration
likelihood: Understanding the processing of narrative persuasion. Commun. Theory
12,173-191. doi: 10.1111/§.1468-2885.2002.tb00265.x

Special Eurobarometer 468, (2017). Attitudes of European citizens towards the
environment. Luxembourg: European Commission. doi: 10.2779/84809

Spence, A., and Pidgeon, N. (2010). Framing and communicating climate change:
The effects of distance and outcome frame manipulations. Glob. Environ. Change 20,
656-667. doi: 10.1016/j.gloenvcha.2010.07.002

Spence, A., Poortinga, W., and Pidgeon, N. (2012). The psychological distance of
climate change. Risk Anal. Int. ]. 32, 957-972. doi: 10.1111/j.1539-6924.2011.01695.x

Stoknes, P. E. (2014). Rethinking climate communications and the “psychological
climate paradox”. Energy Res. Soc. Sci. 1, 161-170. doi: 10.1016/j.erss.2014.03.007

Sutton, S. (2000). Transtheoretical model applied to smoking cessation. Understanding
and changing health behaviour: From health beliefs to self-regulation. Amsterdam:
Harwood Academic Publishers, 207-225.

Topp, K., Thai, M., and Hryciw, D. H. (2019). The role of entertainment in
engagement with climate change. Environ. Educ. Res. 25, 691-700. doi: 10.1080/
13504622.2019.1572072

Trope, Y., and Liberman, N. (2010). Construal-level theory of psychological
distance. Psychol. Rev. 117:440. doi: 10.1037/a0018963

Weinstein, N. D., Rothman, A. J., and Sutton, S. R. (1998). Stage theories of health
behavior: Conceptual and methodological issues. Health Psychol. 17:290. doi: 10.1037/
0278-6133.17.3.290

Wilson, G. T., and Schlam, T. R. (2004). The transtheoretical model and
motivational interviewing in the treatment of eating and weight disorders. Clin.
Psychol. Rev. 24, 361-378. doi: 10.1016/j.cpr.2004.03.003

Witte, K., and Allen, M. (2000). A meta-analysis of fear appeals: Implications for
effective public health campaigns. Health Educ. Behav. 27, 591-615. doi: 10.1177/
109019810002700506

World Health Organization (2019). Ten threats to global health in 2019. Geneva:
World Health Organization.

frontiersin.org


https://doi.org/10.3389/fpsyg.2023.1072187
https://doi.org/10.1207/S15324796ABM2304_2
https://doi.org/10.1111/j.1539-6924.2007.00930.x
https://doi.org/10.1111/j.1467-9280.2008.02240.x
https://doi.org/10.1111/j.1467-9280.2008.02240.x
https://doi.org/10.1080/10410236.2012.762861
https://doi.org/10.4103/jehp.jehp_899_20
https://doi.org/10.3390/su15021354
https://doi.org/10.3390/su15021354
https://doi.org/10.1037/xap0000169
https://doi.org/10.1177/0963721411429960
https://doi.org/10.1177/0963721411429960
https://doi.org/10.1080/10410236.2011.606523
https://doi.org/10.1037/a0017327
https://doi.org/10.1037/1089-2680.7.4.331
 
https://doi.org/10.1037/1089-2680.7.4.331
 
https://ourworldindata.org/outdoor-air-pollution'
https://doi.org/10.1093/oxfordjournals.jncimonographs.a024207
https://doi.org/10.1093/oxfordjournals.jncimonographs.a024207
https://doi.org/10.1016/j.jenvp.2018.02.001
https://doi.org/10.1080/15534510.2010.490672
https://doi.org/10.1080/15534510.2010.490672
https://doi.org/10.1016/j.gecco.2020.e00908
https://doi.org/10.5325/style.49.4.0411
https://doi.org/10.5325/style.49.4.0411
https://doi.org/10.1007/s10584-008-9428-7
https://doi.org/10.1007/s10584-008-9428-7
https://doi.org/10.1111/j.1468-2885.2002.tb00265.x
https://doi.org/10.2779/84809
https://doi.org/10.1016/j.gloenvcha.2010.07.002
https://doi.org/10.1111/j.1539-6924.2011.01695.x
https://doi.org/10.1016/j.erss.2014.03.007
https://doi.org/10.1080/13504622.2019.1572072
https://doi.org/10.1080/13504622.2019.1572072
https://doi.org/10.1037/a0018963
https://doi.org/10.1037/0278-6133.17.3.290
https://doi.org/10.1037/0278-6133.17.3.290
https://doi.org/10.1016/j.cpr.2004.03.003
https://doi.org/10.1177/109019810002700506
https://doi.org/10.1177/109019810002700506
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	When narratives speak louder than numbers: the effects of narrative persuasion across the stages of behavioural change to reduce air pollution
	1. Introduction
	1.1. Social perception of air pollution through the stages of behavioural change
	1.2. ``Proximising'' the risks by narrative persuasion
	1.3. Objectives

	2. Study 1
	2.1. Method
	2.1.1. Participants
	2.1.2. Materials and procedure
	2.1.2.1. Psychological distance
	2.1.2.2. Behavioural effectiveness
	2.1.2.3. Socio-demographic details and behavioural change stage


	2.2. Results
	2.2.1. Perceived psychological distance according to behavioural change stages
	2.2.2. Perceived behavioural effectiveness according to behavioural change stages

	2.3. Summary of key findings of study 1

	3. Study 2
	3.1. Method
	3.1.1. Participants
	3.1.2. Procedure
	3.1.3. Materials
	3.1.3.1. Experimental manipulation
	3.1.3.2. Engagement
	3.1.3.3. Efficacy appraisal
	3.1.3.4. Psychological distance of perceived risk
	3.1.3.5. Behavioural intention


	3.2. Results
	3.2.1. Behavioural intentions
	3.2.2. Psychological distance
	3.2.3. Engagement
	3.2.4. Efficacy appraisal
	3.2.5. Moderated mediation

	3.3. Summary of key findings of study 2

	4. General discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


