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Abstract

Climate change is an urgent matter that requires an increase in pro-environmental behaviour.
Communication about climate change plays an important role in promoting pro-environmental
behaviour, yet the effectiveness of different message framing strategies in this context remains unclear.
This study investigates how hope- and fear-based messages influence willingness to engage in pro-
environmental behaviour, and whether self-efficacy mediates this relationship. Based on the Protection
Motivation Theory and literature on self-efficacy, an experimental design was used in which participants
were randomly assigned to one of three conditions: hope-based messages, fear-based messages without
proposed action, or fear-based messages with proposed action. Participants were exposed to news
messages aligned with their condition, and after that completed measures of self-efficacy and pro-
environmental behavioural intentions. Manipulation checks confirmed that the framing conditions
successfully induced the intended emotional responses. Results showed a significant effect of message
framing on behavioural intentions. Participants exposed to fear-based messages with proposed action
reported significantly higher behavioural intentions than participants exposed to fear-based messages
without proposed action. No significant differences were found between the hope condition and the fear-
based condition with proposed action. Mediation analyses further revealed that self-efficacy fully
mediated the relationship between message framing and behavioural intentions. Both hope-based
messages and fear-based messages with proposed action increased self-efficacy compared to fear-based
messages without proposed action, which in turn predicted stronger pro-environmental behavioural
intentions. These findings suggest that climate communication is most effective when it increases
individuals® feelings of self-efficacy. The study contributes to a better understanding of the
psychological factors underlying climate change communication and shows the importance of including

proposed action in messages.

Key words: Climate change communication, message framing, self-efficacy, pro-environmental
behaviour, fear-based communication, hope-based communication, Protection Motivation Theory,

behavioural intentions.
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Introduction

Climate change is one of the most pressing problems in the world today (IPCC, 2023). To tackle
this, we need to change our behaviour in a variety of domains ranging from consumption to energy-use
and mobility. Interestingly, while public awareness of climate risks is widespread, translating this
concern in pro-environmental behaviour remains a challenge. Pro-environmental behavioural intentions
refer to individuals’ willingness or intention to engage in behaviours that provide relative benefits to the
natural environment (Lange, 2024). One tool that can be used to address the intention-behaviour gap is
communication. Many campaigns rely on communication strategies to change the behaviour of people,
such as providing information on environmental problems and how to solve them (Deryugina &
Shurchkov, 2016). Yet, when people are not willing to engage with the information provided, the
effectiveness of these campaigns will diminish.

Message framing refers to the way information is presented in order to influence how people
interpret and respond to it (Rothman & Salovey, 1997). The way messages are framed, and the
subsequent feelings they cause in people, can play an important role in achieving engagement. Most
communication about climate change is based on fear-based appeals, which highlight the severity of the
problem. However, research suggests that fear-based appeals can also lead to defensive avoidance
(Kessels et al., 2014), which leads to less engagement with the message. Therefore, fear-based messages
might only be effective when efficacy is high, meaning people feel like they are able to do something
about the problem (Witte & Allen, 2000). Yet, fear can also lead to distance or denial (O’Neill &
Nicholson-Cole, 2009). This shows that the use of fear-based messaging does not always lead to
consistent outcomes. Hope-based appeals offer an alternative, which might put people in a more positive
and solution-oriented mindset (Chadwick, 2015). In contrast to fear, hope is associated with feelings of
agency and belief in the possibility of a positive outcome (Snyder, 2020). This sense of agency could
strengthen self-efficacy and increase engagement with solutions for climate change. However, hope-
based messages might also reduce feelings of urgency and lead to passive optimism when individuals
believe solutions will emerge without their own development (Chadwick, 2015; Gifford, 2011). Based
on this, both fear- and hope-based appeals may have advantages and limitations depending on how

messages are framed and how people perceive their own ability to act.
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Self-efficacy may play an important role in explaining the effect of messages on behavioural
outcomes. Self-efficacy refers to individual’s judgment in their ability to perform actions required to
attain designated types of performances (Bandura, 1986). In the context of climate change, individuals
may perceive their personal impact as limited, as climate change is often viewed as a large-scale
collective problem (Gifford, 2011). As a result in the context of climate change, people may experience
low self-efficacy, which can lead to denial or avoidance instead of action. Providing clear action may
strengthen self-efficacy and increase pro-environmental behaviour.

The effect of message framing in the context of climate change remains insufficiently
researched. This is specifically important, because climate change is psychologically distant (Spence et
al., 2011), and the behaviour is complex and long-term. Therefore, people may experience limited
perceived behavioural impact. Besides this, the effectiveness of messages strongly depends on the
perceived ability to act. This makes climate change a unique context to study. Nevertheless, the
comparison in effectiveness between hope and fear-based messages remains insufficiently researched
(Nabi & Myrick, 2019).

This study specifically focuses on behavioural intentions rather than actual pro-environmental
behaviour, as intentions are considered an important predictor of behaviour change. In addition, the
study focusses on message framing in climate communication, particularly fear- and hope-based
appeals, and explores the role of self-efficacy. Other factors that may influence pro-environmental
behaviour, such as politics, social norms, or structural barriers, fall outside the scope of this research.

Despite increasing research on message framing in climate communication, it remains unclear
under which conditions fear- and hope-based appeals are most effective in increasing the willingness to
show pro-environmental behavioural. Therefore, this research explores how fear- and hope-based
climate messages influence willingness to show in pro-environmental behaviour, and whether self-
efficacy mediates these effects. Based on these considerations, the following research question is
proposed: How do fear- and hope-based appeals predict willingness to engage in pro-environmental

behaviour?



Literature review

In order to stop climate change, large-scale pro-environmental behaviour is required (Vlek &
Steg, 2007). A lot of research has been done on the importance of raising awareness for climate change
by information-provision, but not as much on how this information is being communicated (Cheng,
Woon, & Lynes, 2011). Important for this is the concept of message framing, which refers to the way
information is presented to emphasise either the positive outcomes (gains) of engaging in a behaviour
or the negative consequences (losses) of not engaging in it (Rothman & Salovey, 1997). The way
information is presented matters because it influences how people perceive and process information.

According to the Elaboration Likelihood Model (ELM; Petty & Cacioppo, 1986), information
is not always processed deeply, and individuals often rely on heuristics to simplify the cognitive
processes when evaluating new information. The model distinguishes between a central route, in which
people carefully evaluate message content, and a peripheral route, I which people rely more on cues,
such as emotions, source credibility or message presentation. For instance, they focus on who presented
the information (e.g. a liked celebrity or an expert) and how it was presented rather than message content.
In the context of climate communication, people may therefore respond differently to fear- or hope-
based messages, even when the factual information stays the same. As such, message framing could
influence how individuals process presented information, based on the interpretation of the message and
the connected feeling. This influence of message framing is particularly relevant in climate
communication, where information is often complex and psychologically distant (Spence et al., 2011),
increasing the likelihood that individuals rely on heuristics rather than deep processing. The
psychological distance could result in individuals being more influenced by the way climate change is
framed instead of the actual content. Therefore, understanding the effect of message-framing is essential

to promote behavioural change in the context of climate change.

Fear appeals, which are related to showing negative consequences, are used frequently in the
literature to induce behaviour change around climate issues. Fear appeal communication uses the threat
of impending danger or harm to persuade people to change their behaviour (Rogers, 1975). It has been

researched in relation to attitude change in multiple fields, such as preventive health (Prentice-Dunn &
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Rogers, 1986), online security (Tsai et al., 2016) and preventive behaviour against COVID-19 (Hedayati
et al., 2023). Fear appeals have been found to be generally effective in creating attitude change,
especially when people believe they can effectively act on the message. This stems from the Protection
Motivation Theory (Rogers, 1975). The theory originally suggested that fear appeal communication
initiates cognitive appraisal processes concerning the severity of the threatening event, the probability
of the occurrence of the event and the efficacy of a recommended response. A revised model of the
theory also incorporates self-efficacy expectancy as a fourth variable, which mediates the relationship
between fear-appeals and behavioural outcomes (Rogers, 1983). However, fear appeals are not
universally effective and may lead to different responses when individuals experience low efficacy
(Witte & Allen, 2000). In the context of climate change, repeated exposure to threatening information
may also lead to disengagement, as it can trigger avoidance or denial, which fosters inconsistency

(Moser, 2010).

The Protection Motivation Theory (PMT; Rogers, 1975) provides a theoretical basis for
understanding how individuals respond to threating information and how this influence behaviour.
According to the theory, individuals engage in both threat appraisal and coping appraisal when exposed
to fear appeals. Threat appraisal concerns the perceived severity of a threat and the perceived
vulnerability to it, whereas coping appraisal refers to the perceived effectiveness of the recommended
response and the individual’s belief in their own ability to carry out that response. In particular, self-
efficacy plays an important role in determining whether fear-based communication leads to adaptive
behaviour or defensive responses such as denial or avoidance. In the context of climate change, where
individuals may perceive their personal impact as limited, coping appraisal may be especially important.
Therefore, providing clear and actionable solutions alongside threatening climate information may

strengthen self-efficacy and increase behavioural intentions.

Notably, self-efficacy is referred to as people’s judgements of their capabilities to organise and
execute courses of action required to attain designated types of performances (Waddington, 2023;

Bandura, 1986). Self-efficacy develops through four main factors: personal experiences, observing
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others, social feedback, and one’s physical and emotional state (Bandura, 1982). High levels of self-
efficacy led to action, and low levels to denial, avoidance and helplessness. Therefore, self-efficacy is
connected to fear appeals and behaviour change, and this could ultimately lead to environmental action.
When fear-appeals are coupled with proposed action, this might increase self-efficacy, and thereby the
chance of showing pro-environmental behaviour. In the absence of coping strategies, however, people
might experience low self-efficacy. In the context of climate change, individuals often perceive their
personal impact as limited and therefore might perceive the barrier to show pro-environmental behaviour
as higher (Gifford, 2011). Climate change is a collective problem, and therefore individual efficacy
might be lower, which is different compared to other fields such as health prevention. Providing clear,

actionable steps may therefore increase perceived efficacy and behavioural intentions.

An alternative to fear-appeals is the use of hope as a means for positive framing in
environmental communication. Hope is not only positive but also involves a sense of agency and belief
in the possibility of achieving the desired outcomes (Snyder, 2020). This sense of agency can increase
self-efficacy, which in turn may lead to more engagement in the behaviour that is aimed for. Empirical
findings indicate that hope enhances engagement with climate-related issues by increasing interest in
the topic and perceptions of message effectiveness (Chadwick, 2015). Perceived message effectiveness
influences attitudes towards recommended behaviours, and attitudes then predict behavioural intentions.
Therefore, hope based messaging may increase pro-environmental behaviour through its positive effects
on both engagement and evaluations of proposed solutions. In addition, significant interactions between
hope and self-efficacy emerged to predict behavioural intentions (Nabi & Myrick, 2019). This suggests
that hope-based messages may strengthen self-efficacy beliefs, which is important for changing
intentions into actual behaviour. For instance, hope could increase feelings of agency and the perceived
ability to contribute to the solution of climate issues. As such, hope-based messages could potentially
be effective in a different way than fear, meaning also in the absence of coping-strategies. However,
hope-based messaging may also reduce perceived urgency, potentially leading to passive optimism
(Chadwick, 2015). This may decrease the motivation to take action, especially when individuals believe

solutions will emerge without their own involvement (Gifford, 2011).
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Fear-based appeals emphasize threat and urgency. Hope-based appeals emphasize solutions and
agency. There are differences in the emotional tone, cognitive processes and behavioural outcomes. Fear
appeals might induce feelings of threat and anxiety, whereas hope appeals can be more based on
optimism and agency (Chadwick, 2015). Fear-based messages are usually more risk-focused, hope-
based messages on the other hand more solution-focused. Both mechanisms have strengths and
weaknesses, and these differences suggest that each approach may be effective under different
conditions (Brosch, 2021). We reason that the effectiveness of fear- and hope-based communication

may vary depending on message framing and perceived levels of self-efficacy.

Based on these discussed theories, the relationship between message framing, self-efficacy and
behavioural intentions can be understood by combining Protection Motivation Theory and theory on
self-efficacy. Within this framework, message framing can be seen as the influence on how individuals
interpret information about climate change. Fear- and hope-based messages differ in how they activate
responses, but according to Protection Motivation Theory (Rogers, 1975; 1983), these processes include
both threat appraisal and coping appraisal, and self-efficacy forms an important part. Therefore, self-
efficacy is an important mechanism that links message framing to behavioural intentions, as individuals
are more likely to act when they feel like they are capable of it. Through its influence on perceived
efficacy, message framing is indirectly related to behavioural intentions. This research brings together
message framing, PMT, and self-efficacy to explain how communication about climate change might

influence behavioural outcomes.

Most of the mechanisms behind particularly fear-based appeals are well studied, but mainly in
fields such as health and risk management, and not as much applied to the topic of climate change. There
has been less attention on the effectiveness of different types of message framing, and the role of self-
efficacy. As literature suggests, a big part of the effectiveness might depend on perceived self-efficacy
(Bandura, 1986). This may be especially relevant in the context of climate change, where individuals

often perceive the problem as psychologically distant and their own contribution as limited. As a result,
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emotional message framing alone may not be sufficient to stimulate behavioural intentions when
individuals do not feel capable of contributing to a solution. In addition, not much has been researched
on the direct comparison between hope and fear appeals, under controlled conditions, and whether hope
is as effective as fear, even in the absence of coupling hope-messages with proposed solutions. While
fear-based appeals may depend more strongly on coping strategies and efficacy beliefs, hope-based
appeals may stimulate behavioural intentions through feelings of agency and optimism. However, it
remains unclear how these different mechanisms compare in influencing pro-environmental behavioural
intentions. This makes it difficult to determine which form of message framing is most effective in
promoting pro-environmental behaviour. To address these gaps, the study will integrate the Protection
Motivation Theory, self-efficacy and hope vs. fear-based message framing in understanding the

mechanism behind how they facilitate people to be more willing to carry out pro-environmental actions.

Drawing on insights from Protection Motivation Theory (Rogers, 1983) and self-efficacy theory
(Bandura, 1986), both hope-based messages and fear-based messages combined with proposed action
are expected to increase behavioural intentions through enhanced perceptions of efficacy. Hope-based
communication includes agency and pathways thinking (Snyder, 2020), while fear-based messages with
proposed action provide clear coping strategies. As both approaches strengthen perceived capability to

act, no significant difference is expected between these conditions.

Based on previous literature, the first hypothesis is that message framing has a significant effect
on the willingness to show pro-environmental behaviour (H1). In this context, we expect that hope-
based messages are more effective than fear-based messages without proposed action (H1a), and that
fear-based message framing with proposed action is more effective than without proposed action (H1b).
Furthermore, as stated before, we expect no difference between fear-based message framing with
proposed action and hope-based message framing. In addition, self-efficacy is expected to mediate the
relationship between all message framing conditions and willingness to show pro-environmental

behaviour (H2).
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Methods

Research Design

This study used a between-subjects experimental design to examine the effect of message
framing on pro-environmental behaviour intentions. Participants were randomly assigned to one of three
conditions: hope-based messages, fear-based messages without proposed action, and fear-based
messages combined with proposed action. The independent variable was message framing, and the
dependent variable was pro-environmental behavioural intention.

Random assignment was implemented through the Qualtrics randomization function, ensuring
that each condition had a similar number of participants, and each participant had the same chance to be
allocated to any condition. This experimental design allows for causal inference regarding the impact of

message framing on behavioural intentions.

Participants

Participants were recruited using convenience and snowball sampling methods via social media
platforms, including WhatsApp group chats, Instagram, LinkedIn and private messages. Everyone aged
18 years or older was eligible to participate. No additional inclusion criteria were applied, as the study

aimed to capture perceptions within the general population.

A total of 191 people responded to the survey. Thirty-five of them were removed from the
dataset because of leaving either too many missing items or not completing the survey. The final dataset
comprised of 156 respondents. The sample consisted of a mix of age groups, with the largest proportion
of participants between 18-30 (53.2%), followed by 51-70 (25.3%), 31-50 (18.8%), and 71+ (2.6%).
Regarding gender, most participants identified as female (63.6%), followed by male (31.8%), with small
proportions of participants who preferred not to say this (3.2%) and non-binary/third gender (1.3%). In

terms of student status, 43.5% of respondents were students, while 56.5% were not students.
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Manipulation

Participants were randomly assigned to one of three conditions: 1) hope, 2) fear, 3) fear with
proposed action. The hope condition consisted of three news messages with hopeful elements in the
subject of climate change (see appendix). For example, emphasis on reached targets in renewable
energy, reduction in air pollution and restored ecosystems. This condition mainly involved a positive
future outlook on climate change, which was meant to increase feelings of hope. The second and third
conditions both included three messages as well, but these meant to evoke feelings of fear (see
appendix). These focussed on severe and irreversible consequences of climate change, such as
accelerated global warming. The third condition involved another aspect of manipulation on top of this;
proposed action. After the fear-based messages, the participants in the third condition were shown
another page with several practical actions that can be done in daily life to reduce the impact of climate
change. For example, to reduce energy consumption, choose more sustainable forms of transport and
limit the use of single-use plastics (see appendix). Across all three conditions the topic climate change
was kept constant as well as the length of the messages. All conditions consisted of a heading, a short
description and a picture (see appendix). The messages used were all real headings and pictures from
newspapers such as the Guardian or BBC. They were put in the same format, and translated to Dutch
for the Dutch version of the questionnaire. The structure and visual representation in all conditions were
the same, to control for confounding factors. In the first two conditions participants did not receive any

recommended action after the messages and continued with the manipulation check.

To confirm whether the framing worked as intended, the questionnaire included a manipulation
check immediately after the conditions. The participants were asked to rate to what extent they felt five
given emotions after reading the news messages. For this, a Likert scale with the points 1 (Not at all) -
7 (Very strongly) was used. The emotions included hope and fear, to check if the intended type of
message framing worked, and also surprise, sadness and anger, to make it less obvious what we are
checking for. The inclusion of additional emotions and randomized presentation order reduced the
likelihood of response bias. Differences in emotional responses across conditions were analysed to

verify the effectiveness of the manipulation.
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Measures

Self-efficacy was measured by using a scale based on Bandura’s theory, and using four items
assessing participants perceived ability to engage in pro-environmental behaviours (e.g., ““I feel capable
of making environmentally friendly choices in my daily life””). Responses were recorded on a 7-point
Likert scale (1= strongly disagree, 7= strongly agree). A composite score was created by averaging items
(M=4.51, SD=1.29), and reliability was assessed using Cronbach’s alpha (0.811).

Pro-environmental behavioural intentions were measured using 5 items (e.g., “I intend to reduce
my energy consumption in the near future”). Responses were recorded on a 7-point Likert scale (1 =
strongly disagree, 7 = strongly agree). Items were averaged into a composite score, with higher scores
indicating stronger behavioural intentions (M= 5.12, SD= 1.18). Internal consistency was assessed using

Cronbach’s alpha (0.805). Therefore, both variables internal consistency was acceptable.

Procedure

Prior to data collection, a pilot test was conducted to test the questionnaire and evaluate the
clarity. A small sample of participants (N = 5) reviewed the messages and survey items and provided
feedback. Based on this feedback, minor adjustments were made in the phrasing to improve
comprehensibility.

The questionnaire was accessible through an anonymous link. This link was spread by using the
snowball effect, through several online platforms, mainly messages, both private and in group chats, and
on social media platforms such as Instagram and LinkedIn. After opening the link, participants accessed
the online questionnaire in Qualtrics. At the beginning participants were given the option to choose
between English and Dutch as the questionnaire language. The questionnaire began with the
introduction page where the study was broadly explained, and participants were asked for informed
consent. If participants selected ‘No’ for the option to use their answers for research, they were
immediately directed to the end of the questionnaire. If they choose ‘Yes’, they were randomly assigned
one of the three conditions. Immediately after reading about the messages in their assigned condition,

they filled in the manipulation check. Next, participants completed measures of self-efficacy and pro-
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environmental behavioural intentions. Finally, demographic information was collected, asking for
gender, age and whether the participant is a student or not. The questionnaire concluded with a debrief,
which explained the purpose of the study, provided a more balanced perspective on climate change to
mitigate potential distress, and included contact information for further questions. The median

completion time of the questionnaire was 3.43 minutes (206 seconds).

Data Analysis

Data were analysed using Jamovi. After data screening and cleaning, the dataset was prepared
for statistical analysis. Prior to hypothesis testing, preliminary analyses were conducted to ensure the
reliability and suitability of the measurement instruments and to examine overall patterns in the data.

First, descriptive statistics were calculated for self-efficacy and behavioural intentions, such as
means and standard deviations. In addition, frequency distributions were inspected for demographic
variables to describe the sample composition. Internal consistency of multi-item constructs was assessed
using Cronbach’s alpha. This was done to ensure that the scales for self-efficacy and pro-environmental
behavioural intentions demonstrated acceptable reliability prior to further analyses.

To explore the relationship between the main variables, Pearson correlation analyses were
conducted. Specifically, the association between self-efficacy and pro-environmental behavioural
intentions was examined to assess whether self-efficacy was related to stronger intentions to engage in
pro-environmental behaviour.

To test the effectiveness of the experimental manipulation, one-way analyses of variance
(ANOVAs) were conducted. These analyses examined whether emotional responses (hope and fear)
differed significantly across the three message framing conditions. Significant main effects were
followed up with Tukey’s HSD post-hoc tests to identify specific group differences between conditions.

To test the first hypotheses, a one-way ANOVA was used to examine whether pro-
environmental behavioural intentions differed across the three message framing conditions. When a

significant main effect was found, post-hoc comparisons using Tukey’s HSD were conducted to
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determine which specific conditions differed from each other (i.e., fear vs hope, fear vs fear with action,
and hope vs fear with action).

In addition, a separate one-way ANOVA was conducted to assess whether message framing
influenced self-efficacy, given its relevance as a psychological mechanism underlying behavioural
intentions.

Finally, a mediation analysis was performed to examine whether self-efficacy explained the
relationship between message framing and pro-environmental behavioural intentions. Message framing
was entered as a categorical independent variable and dummy coded, using the fear condition as the
reference category. This resulted in two comparisons: fear with action versus fear and hope versus fear.
Self-efficacy was included as the mediating variable, and behavioural intentions as the dependent
variable. The mediation model estimated both direct and indirect effects, with indirect effects tested
using bootstrapped bias-corrected confidence intervals at 95% based on 5000 resamples. Statistical

significance was determined at p <.05 for all analyses.
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Results

Preliminary Analyses

Data was analysed using Jamovi. Prior to conducting the main analyses, the dataset was
screened for missing values and incomplete responses. Based on this, 35 incomplete responses were
deleted from the data set. The final dataset consisted of 156 participants. Due to occasional missing
responses, the number of valid cases differed slightly across analyses. Descriptive statistics and
correlations were calculated for the main study variables, as mentioned in the Methods section.

Pearson correlation analyses showed that self-efficacy was positively correlated with pro-
environmental behavioural intentions, » = .51, p <.001. This indicates that higher levels of perceived

capability to act were associated with stronger intentions to engage in pro-environmental behaviour.

Manipulation Check

To examine whether the message framing manipulation worked as intended, one-way ANOV As
were conducted to test whether emotional responses differed significantly across the three framing
conditions.

For feelings of hope, a significant effect of framing condition was found in terms of the felt
emotion, F(2, 99.0) = 49.40, p < .001. Descriptive statistics showed that participants in the hope
condition reported higher levels of hope (M = 4.72, SD = 1.52) than participants in the fear condition
without proposed action (M = 2.08, SD = 1.25) and the fear condition with proposed action (M = 2.58,
SD = 1.18), see Figure 1. Post-hoc Tukey tests indicated that the hope condition differed significantly
from both fear-based conditions (both p <.001), whereas no significant difference was found between
the two fear conditions (p =.156).

For feelings of fear, a significant effect of framing condition was also found in terms of the felt
emotion, F(2, 99.6) = 27.20, p < .001. Participants in both fear-based conditions reported higher levels
of fear than participants in the hope condition (both p < .001), while no significant difference in fear
was found between the fear condition with proposed action and the fear condition without proposed

action (p = .996).
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Overall, the manipulation check indicates that the framing conditions successfully elicited the

intended differences in emotional responses.

Figure 1:

Mean scores per condition in the manipulation check.

Manipulation check: Hope and Fear by condition

B Hope

Mean score 1-7
B

Fear

Fear Fear + Action Hope

Condition

Effect of Message Framing on Pro-Environmental Behavioural Intentions

A one-way ANOVA was conducted to examine whether pro-environmental behavioural
intentions differed across the three message framing conditions. Results showed a significant effect of
message framing on willingness to engage in pro-environmental behaviour, F(2, 99.5) =3.95, p = .022.
Participants in the fear-based condition with proposed action reported the highest behavioural intention
scores (M = 5.35, SD = 1.04), followed by the hope condition (M = 5.22, SD = 1.29), and the fear

condition without proposed action (M =4.76, SD = 1.12) as indicated in Figure 2.

Post-hoc comparisons using Tukey’s HSD indicated that participants exposed to fear-based

messages with proposed action reported significantly higher pro-environmental behavioural intentions
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than participants exposed to fear-based messages without proposed action (p = .031), supporting H1b.
No significant difference was found between the hope condition and the fear condition without proposed
action (p =.113), indicating that H1a was not supported. In addition, no significant difference was found
between the hope condition and the fear condition with proposed action (p = .832), which is consistent
to what we expected, predicting similar behavioural intentions between these two conditions.

Overall, these results indicate that message framing significantly influenced pro-environmental

behavioural intentions, supporting H1.

Figure 2:

Mean scores for pro-environmental behavioural intentions across message-framing conditions.

Mean pro-environmentalbehavioural intentions
across message framing conditions

Behavourialintentions 1-7

Fear Fear + Action Hope

Condition

Mediation Analysis

A mediation analysis was conducted to examine whether self-efficacy mediated the relationship
between message framing conditions (Fear, Fear + Action, Hope) and pro-environmental behavioural
intentions. Message framing was included as a categorical independent variable, with fear specified as

the reference category, resulting in two dummy-coded comparisons: fear + action versus fear (Condition
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1), and hope versus fear (Condition 2). Self-efficacy was included as the mediating variable and pro-
environmental intentions as the outcome variable.

For the fear + action condition compared to fear, the indirect effect through self-efficacy was
significant (b = 0.444, SE = 0.129, 95% BCa CI [0.220, 0.775], p <.001), indicating that fear + action-
framed messages increased self-efficacy, which in turn increased pro-environmental intentions, as
showed in Figure 3. Similarly, the indirect effect for the hope condition compared to fear was also
significant (b = 0.304, SE = 0.118, 95% BCa CI [0.077, 0.545], p = .010), showing that hope-framed
messages increased pro-environmental intentions indirectly through self-efficacy, as indicated in Figure
4.

Self-efficacy was a strong and significant predictor of pro-environmental intentions (b = 0.453,
SE = 0.068, p < .001), indicating that higher levels of self-efficacy were associated with stronger
behavioural intentions. Additionally, message framing significantly predicted self-efficacy, with both
fear + action (b = 0.981, SE = 0.244, p <.001) and hope (b = 0.672, SE = 0.241, p = .005) conditions
showing higher self-efficacy compared to the fear condition.

In contrast, the direct effects of message framing on pro-environmental intentions were not
statistically significant after accounting for self-efficacy (fear + action vs fear: b=0.126, SE=0.214, p
=.556; hope vs fear: b=0.162, SE = 0.206, p = .433). Before including the mediator, message framing
had a significant total effect on intentions, with both fear + action (b = 0.593, SE = 0.230, p =.010) and
hope (b = 0.461, SE = 0.228, p = .043) significantly predicting intentions compared to fear. However,
these effects were no longer significant after including self-efficacy.

Overall, the results indicate that self-efficacy fully mediates the relationship between message
framing and pro-environmental behavioural intentions, with both fear + action and hope framing

influencing intentions indirectly through increased self-efficacy.
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Figure 3:
Diagram of mediation analysis to test whether self-efficacy mediates the relationship between the Fear

+ Action condition and the willingness to show pro-environmental behaviour.

Self-efficacy
.981*** .453***
Willingness to show
Fear + Action {— pro-environmental
593* (.1162) behaviour

Note: The beta value in parenthesis refers to the effect of the independent variable on the dependent

variable after controlling for the effect of the mediating variable.
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Figure 4:
Diagram of mediation analysis to test whether self-efficacy mediates the relationship between the Hope

condition and the willingness to show pro-environmental behaviour.

Self-efficacy
B72** AB3FEx
wllingness to show
Hope == pro-environmental
A61* (.162) behaviour

Note: The beta value in parenthesis refers to the effect of the independent variable on the dependent

variable after controlling for the effect of the mediating variable.
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Discussion

Interpretation of Findings

The aim of this research is to examine how different forms of message framing influence the
willingness to show pro-environmental behaviour, and whether self-efficacy mediates this relationship.
More specifically, the study compared the effects of hope-based messages, fear-based messages, and
fear-based messages combined with proposed action. Based on previous literature, it was expected that
message framing would significantly influence behavioural intentions, that hope-based messages would
be more effective than fear-based messages without proposed action, and that fear-based messages
combined with proposed action would be more effective than fear-based messages without action. In
addition, self-efficacy was expected to mediate the relationship between message framing and
behavioural intentions.

Based on the findings, the form of message framing significantly influences the intentions to
show pro-environmental behaviour. Participants in the condition that was fear-based combined with
proposed action showed the strongest intentions for pro-environmental behaviour, and participants in
the fear-based condition without proposed action the lowest. Hope-based messages resulted in
behavioural intentions similar to those found in the fear-based condition with proposed action.
Furthermore, self-efficacy fully mediated the relationship between message framing and behavioural
intentions, indicating that message framing primarily influenced behavioural intentions through
increasing individuals perceived capability to act. The findings are discussed below in relation to

literature.

The findings of this study support the first hypothesis that message framing significantly
influences willingness to engage in pro-environmental behaviour. This implies that the way information
about climate change is communicated plays an important role in predicting behavioural intentions.
More specifically, the framing of messages may influence how individuals engage with and respond to

information about climate change. These findings are in line with previous research, suggesting that
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communication is not only dependent on the content, but also on how information is presented and
interpreted by audiences.

These findings can be explained by the Elaboration Likelihood Model (Petty & Cacioppo,
1986), which proposes that individuals do not always process information deeply. Instead, particularly
in situations involving complex or abstract topics, people may rely more on heuristic processing and
emotional cues when evaluating messages. Climate change is often perceived as psychologically distant
(Spence et al., 2011). Because of this psychological distance, individuals may find climate change
difficult to relate to personally, increasing the likelihood that framing influences how messages are
processed. These findings therefore suggest that framing may play an important role in reducing
psychological distance and increasing engagement with climate-related information, ultimately

influencing willingness to engage in pro-environmental behaviour.

However, the findings did not support Hla, which suggested that hope-based messages would
lead to significantly higher pro-environmental behavioural intentions than fear without proposed action.
Participants in the hope condition did report higher behavioural intentions than participants in the fear
without proposed action condition, but this difference was not statistically significant. This suggests that
hope-based message framing was not more effective than fear-based message framing without proposed
action in increasing willingness to show pro-environmental behaviour.

These findings are partly inconsistent with existing literature, suggesting that hope may be
effective in increasing pro-environmental behaviour (Chadwick, 2015). However, the findings do align
with broader literature on climate change communication, showing mixed results regarding the
effectiveness of hope-based framing. While hope may increase feelings of optimism and agency, it may
also reduce perceptions of urgency and contribute to passive optimism, where individuals believe
solutions will emerge without their own involvement (Gifford, 2011). This could explain why hope-
based messages showed no significant difference compared to fear-based messages without action.

Overall, these findings suggest that the emotional framing alone may not influence the
willingness to show pro-environmental behaviour. Instead of hope or fear, the role of self-efficacy may

be more important. This can be further supported by the results of the mediation analysis, which shows
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the role of self-efficacy in explaining the relationship between message framing and behavioural

intentions.

The results supported H1b, as they show that fear-based messages combined with proposed
action are significantly more effective than fear-based messages without proposed action. Participants
in the fear combined with proposed action condition reported the highest level of behavioural intentions.
This suggests that fear appeals may be more effective when individuals are not only informed about
climate change and its consequences but are also provided with concrete actions, they can take to address
the problem.

A possible explanation for this finding is that feelings of helplessness or lack of control can be
increased without concrete actions provided (Witte & Allen, 2000). When information about climate
change is shown without guidance to respond, it might be difficult to translate this concern into
meaningful action. Providing feasible recommendations may increase the feelings to be able to cope
with the threat. Therefore, provided solutions may reduce feelings of helplessness by giving a sense of
control, and thereby increasing motivation to engage in pro-environmental behaviour.

The Protection Motivation Theory (Rogers, 1975; Rogers, 1986), is strongly supported by these
findings. It proposes that fear appeals are most effective when individuals not only perceive a threat but
also feel capable of responding effectively to it. According to the theory, the threat appraisal alone is
not enough to change behaviour, but a coping appraisal is also needed. This includes feelings of self-
efficacy, which plays an important role in determining whether individuals engage in certain behaviours.
The present findings suggest that adding proposed action to the messages might further strengthen self-
efficacy and therefore increase behavioural intentions. This suggestion is also supported by the
mediation analysis that found that self-efficacy fully mediated the relationship between message framing
and behavioural intentions.

Proposed action may be of particular relevance in the context of climate change. Climate change
is a large-scale and complex issue (Steg et al, 2014), and personal impact is often perceived as limited.
Especially when communication only focuses on the consequences without providing solutions, this

might lead to weaker behavioural intentions. Literature has suggested that fear-based climate
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communication may lead to defensive avoidance, denial, or disengagement when individuals feel unable
to effectively respond to the threat (Witte & Allen, 2000; Moser, 2010). Furthermore, fear-based climate
communication could lead to climate related distress (Moser, 2010). By adding concrete actions
individuals can take, negative feelings and responses can be reduced.

For climate change communication, this means that campaigns and other forms of
communication could benefit from adding recommendations. Combining messages about the urgency
and seriousness of climate change with clear actions, could increase the willingness to show pro-

environmental behaviour, whereas fear-based communication alone could overwhelm.

As expected, no significant difference was found between the hope-based condition and the
fear-based condition combined with proposed action. This finding suggests that both forms of
communication may be similarly effective in increasing the willingness to show pro-environmental
behaviour. A possible explanation might be that both hope-based and fear-based framing combined with
proposed action may increase feelings of agency and capability, even if it happens through different
mechanisms. According to Snyder (2020), hope creates not only positive feelings but also a belief in
one’s ability to contribute to desired outcomes. This belief may increase the motivation to show pro-
environmental behaviour. Fear-based messages combined with proposed action on the other hand could
increase the willingness to show pro-environmental behaviour by providing behavioural
recommendations.

Although the tone differs, no statistically significant difference between both was found. This
suggests that hope and fear combined with proposed action might work through increasing self-efficacy.

This aligns with literature suggesting both hope and self-efficacy play important roles. Hope
can increase the engagement with climate-related issues, especially when levels of experienced self-
efficacy are also high (Nabi & Myrick, 2019). Similarly, according to Brosch (2021), both mechanisms
can motivate behavioural change under different conditions. This literature contributes to the findings,
suggesting that hope-based message framing and fear-based message framing combined with proposed

action may both be effective in increasing the perceived capability to act.
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The results of the mediation analysis fully support H2, which hypothesized that self-efficacy
would mediate the relationship between message framing and pro-environmental behavioural intentions.
The analysis showed that self-efficacy fully mediates this relationship for both the hope-based condition
and the fear-based combined with proposed action, compared to the fear-only condition. When self-
efficacy was included in the mediation model, the direct effects of message framing on behavioural
intentions that were significant before, were no longer significant. This indicates that the effect of
message framing on the willingness to show pro-environmental behaviour is operated through self-
efficacy.

These findings suggest that message framing mainly influences behavioural intentions through
increasing self-efficacy rather than the framing alone. The extent to which messages increase the
individual’s belief that they are capable of contributing to climate change solutions seems to be most
important. This shows the significance of self-efficacy in climate change communication.

Bandura’s theory of self-efficacy (1986), aligns with these findings. The theory proposes that
perceived capability plays a role in changing behaviour. In the context of climate change this is
specifically relevant, because individuals often perceive the problem as too large and difficult to
influence personally. Strengthening self-efficacy therefore may help reduce feelings of helplessness and
increase motivation to act.

Furthermore, the findings support the Protection Motivation Theory (Rogers, 1983), which
emphasises that coping appraisal is essential alongside threat appraisal. This means fear-based messages
might only be effective when individuals also believe they are capable of responding to the threat. This
also showed in the stronger behavioural intentions found in the fear-based condition with proposed
action. Providing proposed action could increase participants' coping ability and self-efficacy and
thereby increase willingness to show pro-environmental behaviour. This also supports previous research
suggesting that fear appeals may become ineffective when efficacy is low (Witte & Allen, 2000)

The mediation findings also help explain why hope-based communication was similarly
effective to fear-based communication with proposed action. Hope has a strong connection to feelings
of agency and positive outcomes (Snyder, 2020). Therefore, hopeful messages may increase the

willingness to show pro-environmental behaviour by strengthening feelings of capability.
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Overall, the findings suggest that effective message framing in the context of climate change
should not only focus on the tone of the message, but mainly on increasing self-efficacy. Whether
messages create feelings of hope or fear may be less important than whether people feel capable of doing

something about climate change.

Implications

There are several practical implications this research has for climate communication. First of
all, the findings imply that fear-based messages alone are not always effective in increasing willingness
to show pro-environmental behaviour. These messages can lead to disengagement or defensive
avoidance if individuals lack the feeling that they are capable of responding to the threat. This can be
especially relevant for climate change, since it is a large and complex problem, where individual
contribution can feel limited. Based on this, it might be beneficial for climate campaigns to combine
messages about the urgency of climate change with concrete behavioural recommendations.

The findings also show the importance of self-efficacy in climate communication. Providing
concrete behavioural recommendations can strengthen self-efficacy and therefore the willingness to
engage in pro-environmental behaviour. This can be relevant for example for policymakers,
environmental organisations and educational or social media campaigns. Policymakers and
environmental organisations often rely on communication to encourage more sustainable behaviour
amongst citizens. Based on the findings of this research, communication might become more effective
when it focuses also on increasing feelings of agency and capability, instead of only creating awareness
about the risks of climate change. In education for example, this can mean that information about
environmental issues can be combined with practical actions for students. The same for social media
platforms, where there is often emphasis on fear-based messages about climate change, but combining
this with recommended actions could help to increase pro-environmental behaviour and reduce
disengagement or avoidance.

On top of that, the findings suggest that hope-based messages may also be effective in increasing

self-efficacy and positive feelings. Overall, effective communication about climate change could benefit
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from not only focusing on the message, but also the tone and increasing the perceived ability of
individuals to contribute to solutions. The findings of this study also show that communication about
climate change is not only a psychological issue, but can be applied to fields such as public policy, media
and education. Addressing climate change requires cooperation from all disciplines, and message

framing may play an important role in behavioural change in sustainability challenges.

Limitations and Suggestions for Future Research

There are several limitations that arise with the interpretation of this study. First of all, the study
used convenience and snowball sampling methods, and therefore the sample might not be representative
of the general population. The majority of the participants that filled out the survey were between 18-
30, female and/or a student, which could limit the generalizability of the findings. In addition,
participants who choose to participate in a study about climate change may be more environmentally
aware or involved than the broader population. Future research could consider different sampling
methods to find whether the findings can be generalized amongst all demographic groups. Furthermore,
the study did no control for participants prior attitudes towards climate change or their environmental
values. It could be that individuals who are more concerned about climate change, respond different to
fear- or hope-based messages than individuals who are less engaged with environmental issues.
Similarly, political views or ideas can also influence how the messages are interpreted, and because of
this differences in behavioural intentions might reflect pre-existing attitudes more than the manipulation.
We tried to decrease this as much as possible by using randomization, and it is complicated to take the
personal values regarding climate change in account. However, it could be valuable for future research
to include measures of environmental concern or political orientation into account to better understand
how individual differences influence responses.

Second, the study focuses on self-reported behavioural intentions, rather than actual behaviour.
Behavioural intentions are strong predictors of behaviour, but it might not always be that they translate
into real-world behaviour and thus actual pro-environmental actions. This is especially important in the

context of climate change, where an intention-behaviour gap often exists. It is easier for individuals to
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report that they are willing to show a certain behaviour, than actually doing it. This research focussed
on the willingness to show pro-environmental behaviour, but future research could also investigate
whether message framing also influences actual pro-environmental behaviour and what the effects are
over longer periods of time.

Another limitation is that the experimental exposure was relatively short and took place in an
artificial online questionnaire setting. The news messages were only seen by the participants shortly,
and therefore the research may not fully reflect how individuals encounter communication about climate
change in real-life contexts. Furthermore, because the study measured immediate responses, it remains
unclear how changes in behavioural intentions and self-efficacy develop over time. Based on this, future
research could use longitudinal designs to examine the effects of message framing on self-efficacy and
pro-environmental behaviour in the long term.

Furthermore, even though mediation analysis showed that self-efficacy fully mediates the
relationship between message framing and behavioural intentions, there could also be other
psychological mechanisms that play a role. These remain unresearched in this study and could be
interesting for future research. Such as guilt, anxiety, social norms could also have an effect on
behavioural intentions besides self-efficacy. Examining other mediating variables could be interesting
to gain broader understanding of psychological processes underlying climate communication.

This study examined fear-based messages in combination with proposed action, but this was not
done for the hope-based messages. This was decided because of the expected relatively small sample
size in a bachelor thesis, but for future research this could be very interesting to include. The findings
showed that hope-based message framing already increased self-efficacy and resulted in behavioural
intentions similar to fear-based messages combined with proposed action. This indicated that hope may
naturally strengthen feelings of agency and capability. However, it remains unclear in this context what
the effects could be of combining hope-based messages with proposed action, and how this further
strengthens self-efficacy and the willingness to show pro-environmental behaviour. Therefore, this

could be an interesting direction for future research.
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Conclusion

Climate change communication significantly influences willingness to show pro-environmental
behaviour. In this context, fear-based messages combined with proposed action were found to be more
effective than fear-based messages without proposed action to increase behavioural intentions. Hope-
based messages showed no significant difference compared to fear-based messages with proposed
action. These findings support the Protection Motivation Theory, which suggests that fear appeals are
most effective when individuals also feel capable of taking action. Related to this are feelings of self-
efficacy. Self-efficacy strongly predicts pro-environmental behavioural intentions. This research found
that self-efficacy mediates the relationship between message framing and behavioural intentions,
indicating that message framing mainly works by increasing the perceived ability to act. Both hope-
based framing and fear-based framing with proposed action increased self-efficacy compared to fear-
based framing without action. The results suggest that effective climate communication should not only
create hope- or fearful responses but also strengthen feelings of agency and capability. Climate
campaigns may benefit from combining urgency with clear actionable solutions to avoid disengagement
and increase behavioural intentions. The study contributes to understanding how message framing and
self-efficacy influence pro-environmental behavioural intentions in communication about climate

change.
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Appendix

1. Messages used for the manipulation (hope):

Wind and solar overtake fossil fuels in EU
power supply for first time

Wind and solar generated 30% of EU electricity in
2025, overtaking fossil fuels at 29% for the first time.
A 19% surge in solar capacity drove the milestone,
whilst coal fell to a record low of 9.2%. Low-carbon
sources now supply 71% of EU electricity.

Giant tortoises are back

For the first time in nearly 200 years, giant tortoises
have returned to Floreana Island in the Galapagos.
Scientists bred tortoises on nearby Isabela Island
that descended from the extinct Floreana species.
Mow, 158 have been reintroduced, helping restore
the island’s ecosystem and its original ecological
balance.

London, San Francisco and Beijing
achieve ‘remarkable reductions’ in air
pollution

Cycle lanes, electric cars and other interventions
have helped 19 global cities slash levels of pollutants
by more than 20%.
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2. Messages used for the manipulation (fear):

Overshoot: The World Is Hitting Point of
No Return on Climate

With warming set to pass the critical 1.5-degree limit,
scientists are waming that the world is on course to
trigger tipping points that would lead to cascading
consequences — from the melting of ice sheets to
the death of the Amazon rainforest — that could not
be reversed.

For every $1 spent protecting nature, $30
goes to destroying it

The world spends billions to protect nature, but
trillions are being invested in business activities that
harm the environment.

Global Warming Accelerated in Past
Decade, Study Finds

Anew study shows global warming has accelerated,
with Earth warming about 0.35°C in the decade to
2025—nearly double the rate seen since the 1970s.
If this continues, the 1.5°C limit could be exceeded
by the end of the decade. Rising fossil fuel
emissions remain the main driver of this trend.
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3. Proposed action message included in the fear + action condition:

What can be done to address climate change?

There are several practical actions that can help reduce the impact of
climate change. Small changes in daily behaviour, when combined across
many individuals, can contribute to broader environmental outcomes.

« Reducing energy consumption (e.g., turning off devices when not in
use or lowering heating)

« Choosing more sustainable forms of transport (e.g., cycling or using
public transport)

« Limiting the use of single-use plastics and reducing overall waste

Collective efforts, including individual actions as well as broader support for

environmental initiatives, can contribute to meaningful environmental
change over time.
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