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REPORT

Experiencing Climate Change Virtually: The Effects of Virtual
Reality on Climate Change Related Cognitions, Emotions, and
Behavior
Marijn H. C. Meijers c*, Ragnheiður “Heather” Torfadóttir b*, Anke Wonneberger a

and Ewa Maslowska b

aAmsterdam School of Communication Research, Department of Communication, Science, University of
Amsterdam, Amsterdam, The Netherlands; bDepartment of Psychology, Norwegian University of Science and
Technology. Trondheim, Norway; cDepartment of Advertising, University of Illinois at Urbana-Champaign,
Champaign, IL, USA

ABSTRACT
We conducted a pre-registered, between-subjects experiment to
investigate whether experiencing climate change consequences
virtually can influence cognitions, emotions, and pro-environmental
intentions and behaviors. Participants (N = 277) experienced a wildfire
through different media that varied in their degree of technological
immersiveness (virtual reality vs. regular video vs. magazine articles
only). Participants in the virtual reality condition reported higher spatial
presence, stronger emotional responses, stronger bodily responses, and
reported that the experience felt more life-like. Increased spatial
presence was associated with increased risk perceptions and negative
emotions. Risk perceptions and negative emotions were subsequently
associated with reduced intentions to consume dairy and meat, but not
associated with actual plant-based food choices (vegan vs. non-vegan
chocolate bar). Actual donations to ENGOs were only influenced by risk
perceptions, not emotions. The role of psychological distance was
explored, which led to different conclusions for quantitative (no effect
of virtual reality) and qualitative measures (virtual reality can reduce
psychological distance).
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Anthropogenic climate change poses a significant threat to nature, animals, and humanity. To nota-
bly reduce the impact of humans on the climate, many changes are necessary in economics and gov-
ernance, but also in individual behaviors (Nielsen et al., 2020). Despite being generally concerned
about climate change, people are often reluctant to engage in pro-environmental behavior. This
concern-behavior gap can be explained by, among other factors, the tendency to think about cli-
mate change as something distant that will not impact the self (Lorenzoni et al., 2007). This is
not surprising – although climate change is currently affecting the lives of millions, the process
is unfolding slowly, and it is not visible to the naked eye. Correspondingly, previous research
shows that once people do experience the consequences of climate change (e.g. heatwaves), they
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are more likely to perceive climate change as a risk which is associated with more pro-environ-
mental behavioral intentions (Bradley & Reser, 2016; Spence et al., 2011; Van der Linden, 2015).

We posit that an innovative manner to enable people to experience climate change consequences
is by simulating these consequences with immersive media like virtual reality. Virtual reality (VR)
has been suggested as a promising tool to improve awareness of climate change because it makes
“the invisible visible” (Fauville et al., 2020). Virtual reality can provide people with an immersive
experience resembling real-life experiences (Markowitz et al., 2018). This way, people can experi-
ence the consequences of climate change (e.g. wildfire) safely.

This study adds to the literature in multiple ways. First, we study whether experiences of climate
change consequences in virtual reality can produce effects on pro-environmental behavior similar
to real-life experiences. Second, most studies on virtual reality in the environmental domain study
environmental concerns and beliefs, and only a handful study actual behavior change (e.g. Ahn
et al., 2014; Meijers et al., 2022). We will enrich the existing research on virtual reality effects by
testing whether a climate change experience in virtual reality can change pro-environmental inten-
tions and whether it translates into actual behaviors. Regarding behaviors, we focus on switching to
a largely plant-based diet as consuming less dairy and meat can significantly reduce an individual’s
carbon footprint (Poore & Nemecek, 2018). Furthermore, individuals can help mitigate climate
change by donating money to an environmental non-governmental organization (ENGO). There-
fore, we study dairy and meat consumption intentions, use a choice task to assess actual dairy con-
sumption behavior and investigate actual donation behavior to an ENGO.

Third, we aim to uncover what underlying processes explain the hypothesized effect of a virtual
reality climate change (i.e. wildfire) experience on pro-environmental behavior. Virtual reality has
been shown to evoke spatial presence (i.e. the feeling of being there; Heeter, 1992), which can create
the illusion of a direct experience (Schöne et al., 2019). We study how this perceived spatial presence
might influence cognitions and emotions. Specifically, we focus on both cognitive risk perceptions
(i.e. perceived severity and susceptibility of the threat) and negative emotional responses (e.g.
worry, concern, fear). So far, there have been only a few studies examining the role of both cognitive
and emotional responses as mediators of persuasive messages in the context of climate change (e.g.
Hartmann et al., 2014; Kim et al., 2021), and none using virtual reality. Lastly, we exploratively test
the role of psychological distance – a concept that is often posited as one of the reasons for virtual
reality to be effective, but so far has only been scarcely and impartially investigated. The current
study uses both quantitative (e.g. scales, choices) and qualitative measures (e.g. thought listing)
to paint a completer picture.

1.1. Experiencing climate change

Climate change cannot be directly observed and is so large-scale and long-term that it can be difficult to
fully comprehend. But climate change does not only manifest as a statistical trend over long periods, it
also has concrete consequences. For instance, it increases the likelihood and severity of extremeweather
events (Vautard et al., 2020), which can be experiencedfirst-hand. Suchpersonal experiences have been
suggested as an important factor in threat assessment, as both cognitive and emotional responses often
depend on how vividly negative outcomes can be imagined (Slovic et al., 2004).

Experiences of extreme weather events have been found to correlate with increased climate con-
cern (Bradley & Reser, 2016; Spence et al., 2011), higher risk perceptions (Bradley & Reser, 2016;
Van der Linden, 2015), and negative emotions (Bergquist et al., 2019; Demski et al., 2017). Risk per-
ceptions stemming from experiences of climate change have also been found to motivate pro-
environmental intentions and behaviors (Bradley & Reser, 2016; Demski et al., 2017; Spence
et al., 2011). Yet, willfully exposing people to climate change consequences to enhance climate
change concern and stimulate behavior change would be unethical. Therefore, our first aim is to
test whether the effects of experiencing climate change on cognitions, emotions, and behaviors
can also be triggered by experiencing climate change consequences (i.e. a wildfire) in virtual reality.
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1.2. Virtual reality experiences

In the last two decades, there have been great advances in research using virtual reality as a tool for
changing beliefs, attitudes, and to a lesser extent, behavior (Slater & Sanchez-Vives, 2016). Virtual
reality has also, although rather sparsely, been applied to the field of environmental impact (e.g.
Ahn et al., 2014; Breves & Heber, 2020; Meijers et al., 2022; Raja & Carrico, 2021; Smit et al.,
2021). For example, in a recent interview study on reactions to ocean acidification in virtual reality,
most participants reported that the experience made the problem feel psychologically closer and
induced negative emotions (Raja & Carrico, 2021). Another quasi-experimental study showed
that both real-life and virtual reality experiences of snorkeling in the Great Barrier Reef had a sub-
stantial effect on intentions to take action to conserve nature (Hofman et al., 2021). These prom-
ising findings show that virtual reality depictions of climate consequences, which not many
people are likely to experience first-hand, might be a good proxy for impactful real-life experiences.

To be able to talk about experiencing something virtually, the immersive quality of themedium and
the subsequent illusion of spatial presence (“being there”) in the virtual surroundings are important
(Markowitz et al., 2018). Research shows that virtual reality is better suited to elicit a sense of spatial
presence compared to regular videos (Breves & Heber, 2020; Fonseca & Kraus, 2016). Virtual reality
may thus provide people with a seemingly real, unmediated experience.We expect that the more tech-
nologically immersive a medium is, the more spatial presence it will elicit, and the larger the behavior
change. To test this, we will make use of three conditions to gauge the effects of technological immer-
siveness on behavior change: no technological immersiveness (articles-only condition: reading one
magazine article with tips for behavior change to mitigate climate change, and a second article
about the link between climate change and wildfires); medium technological immersiveness (regular
video condition: reading the two articles and watching a regular video of climate change conse-
quences), and high technological immersiveness (virtual reality condition: reading the two articles
and having a virtual reality experience of climate change consequences). We hypothesize that:

H1. A virtual reality experience of climate change consequences results in more pro-environmental a) inten-
tions (i.e. dairy and meat consumption intentions) and b) behavior (i.e. donation and food choices) compared
to reading articles only or viewing a regular video, H2: these effects are mediated by perceived spatial presence.

1.3. Mechanisms of behavior change

While studies suggest that virtual reality can be a helpful tool to provide climate change experiences
and trigger behavior change, the underlying process of this effect has not been studied thoroughly.
In the current study, participants will be exposed to a message, a so-called fear appeal, depicting
climate change consequences in the form of a wildfire (in different degrees of technological immer-
siveness) which constitutes a significant threat. Relying on behavior change theories such as the
Extended Parallel Processing Model, Protection Motivation Theory, and the Health Belief
Model1 (Maddux & Rogers, 1983; Strecher & Rosenstock, 1997; Witte, 1994), we expect the virtual
reality experience to evoke both an increase in cognitive risk perceptions and negative emotions
concerning climate change (Hartmann et al., 2014; Tannenbaum et al., 2015). The intensity of
the evoked cognitive and emotional responses is expected to be contingent on the technological
immersiveness of the medium, with virtual reality leading to more intense responses than viewing
a regular video or reading magazine articles only. Furthermore, we expect that the roles of risk per-
ception and negative emotions in behavior change might differ, as we detail below.

1.3.1. Risk perceptions
Previous studies show that risk perceptions and pro-environmental behavior are associated (Spence
et al., 2011; Spence et al., 2012). Furthermore, studies on using fear appeals to motivate pro-
environmental intentions and behaviors show that risk perceptions play an important role in
behavior change (Hartmann et al., 2014; Hunter & Röös, 2016). Based on previous theory and
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empirical findings, we hypothesize that experiencing climate change consequences in virtual reality
will make climate change risks seem more acute due to the heightened spatial presence (as people
will be more likely to feel they are experiencing the climate change consequences). Subsequently, we
expect that this increased risk perception stimulates behavior change. In sum, we expect a sequen-
tial mediation where due to the increased spatial presence in the virtual reality condition the risk
perception increases, which stimulates behavior change:

H3. A virtual reality climate change experience results in more pro-environmental a) intentions and b) behav-
ior compared to reading articles only or viewing a regular video, this effect is mediated by perceived spatial
presence and perceived risk, respectively.

1.3.2. Emotional responses
Even though fear appeals are widely used as a tactic to increase climate change engagement and
motivate action, emotions are sometimes overlooked or assumed to have only a secondary role
compared to processing messages rationally (see Hartmann et al., 2014). A comprehensive meta-
analysis of the effects of fear appeals in diverse fields has found it to be an effective way to influence
action, intentions, and attitude change (Tannenbaum et al., 2015). It is thus not surprising that
communicators frequently try to evoke negative emotions about climate change (Chapman et al.,
2017). Hartmann et al. (2014) found emotional responses to fear appeals to be important to motiv-
ate behavior, with an even stronger effect than cognitive risk perceptions. Negative emotions such
as fear may however also lead to maladaptive responses, such as counterarguing, aimed at reducing
the fear rather than reducing the threat (Witte, 1994). In such an instance a fear appeal might
backfire and will not lead to the adaptive response of behavior change. While emotional responses
might have similar effects on behavior change as risk perceptions, research does not agree about
this. Thus, we pose a research question on the underlying mechanism of negative emotions. We
expect that higher technological immersiveness leads to an increase in people’s perception of spatial
presence and that this translates into stronger negative emotions. Subsequently, the question is
whether these negative emotions translate into behavior change:

RQ1. To what extent is the positive effect of a virtual reality climate change experience on pro-environmental
a) intentions and b) behavior compared to reading articles only or viewing a regular video, mediated by per-
ceived spatial presence and emotional responses, respectively?

1.4. Psychological distance

Research suggests that perceived psychological distance (i.e. spatial, social, temporal, hypothetical
distance) plays an important role in behavior change in the environmental domain (e.g. Jones et al.,
2017; Loy & Spence, 2020). The large psychological distance to climate change is often seen as one
of the main culprits for climate inaction. The larger the social (it happens to others, not me), tem-
poral (it happens later, not now), spatial (it happens somewhere else, not here), and hypothetical
psychological distance (the effects are uncertain, not certain), the lower the likelihood of action.
Virtual reality has been proposed to be able to decrease the perceived psychological distance as it
can make abstract concepts more concrete and present themmore vividly. Empirical findings, how-
ever, are limited and mixed. For example, Raja and Carrico (2021) have shown in a qualitative study
that some psychological distance dimensions (i.e. spatial closeness) are more frequently mentioned
after watching 360° videos than others. Ahn et al. (2016) found that the use of virtual reality can
decrease the perceived temporal psychological distance. Breves and Schramm (2021) tested three
dimensions (i.e. temporal, spatial, hypothetical) and found only temporal distance to be affected
by virtual reality. To fill this gap in the literature and to test the assumption that virtual reality
can decrease psychological distance, we exploratively investigate the role of all four different
types of psychological distance dimensions in stimulating behavior change:
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RQ2. To what extent does a virtual reality climate change experience affect the four psychological distance dimen-
sions (i.e. spatial, social, temporal, hypothetical) compared to reading articles only or viewing a regular video?

2. Method

2.1. Participants and design

Participants were recruited via the subject pool of the university and were randomly assigned to one
of the conditions (articles-only, regular video, virtual reality) in a between-subjects experimental
design. A Monte Carlo power analysis for indirect effects was conducted using a free online appli-
cation (Schoemann et al., 2017). For a model with two parallel mediators, a target power of 80%,
1,000 replications, 20,000 Monte Carlo draws per replication, a confidence level of 95%, and
effect sizes based on previous research, 238 participants were needed. We assumed a weak to mod-
erate correlation between technological immersiveness and behavior (r = .30; Ahn et al., 2014),
moderate correlations between technological immersiveness and mediators (r = .40; Breves &
Heber, 2020), moderate to strong correlations between mediators and behavioral intention vari-
ables (r = .50; Hartmann et al., 2014) and a strong correlation between risk perceptions and
emotional responses (r = .80; Hartmann et al., 2014).

In total, 278 participants participated in the study in exchange for either course credits ormonetary
compensation. Participants provided informed consent and the study was approved by the univer-
sity’s Ethical Review Board (PC-11550). One participant provided nonsensical answers to the
open-ended questions, leaving a total of 277 participants (Mage= 20.67, SDage = 3.81; 77.3% identifying
as female, 21.3% as male, and 1.4% as non-binary; coming from 55 different countries, 24.5% being
Dutch; Mpolitical orientation= 3.52, SDpolitical orientation= 2.14 on a left-right 11-point scale – 23 preferred
not to say). All participants but one indicated to believe the world’s climate is changing and 274
thought this is (at least partially) caused by human activity (1 missing, 2 believed it is mainly caused
by natural processes). In general, their dispositional (response) efficacy beliefs were rather high (M =
5.17, SD = 0.71). The study was conducted in English given the large number of international students
at the university and the generally high level of English proficiency in the Netherlands. The study was
pre-registered and the pre-registration, all materials, measures, and the data are available at OSF.

2.2. Procedure

Participants came to the university lab, were welcomed by the experimenter, and were randomly
assigned to one of the conditions. Participants were then led into one of three small, closed-off
rooms where they read the factsheet and provided informed consent. Hereafter, participants
answered questions concerning climate change beliefs (Poortinga et al., 2011) and efficacy beliefs
(Meijers et al., 2023) which we included for sample description (see OSF for the full survey).
Then, all participants were asked to read two magazine articles presented printed, and laminated.

2.2.1. Magazine articles
The first article aimed to increase (response) efficacy beliefs by providing participants with infor-
mation on how they can act to counter climate change (see Figure A1). Messages evoking risk per-
ceptions and negative emotions have considerably stronger effects on persuasive outcomes when
efficacy appeals are included (Tannenbaum et al., 2015). The article encouraged three impactful
pro-environmental behaviors: reducing dairy and meat consumption and donating to an ENGO.
In this way, we ensured that people were aware that decreasing meat and dairy consumption as
well as donating to an ENGO, would help in alleviating climate change and wildfires. Participants
were asked to write down what they learned to ensure they understood the link between the beha-
viors and climate change mitigation. Their responses confirmed they understood the link.

The second article was the fear appeal and explained the link between climate change and wildfi-
res. Furthermore, the articles emphasized that wildfires are increasingly destructive not only in far-
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away countries but also nearby – in the Netherlands (see Figure A2). After reading this article, par-
ticipants were asked to jot down in their own words what they read in the article to ensure that the
link between wildfires and climate change was salient. Once more, their responses confirmed they
understood the link. The efficacy appeal was shown first, as this order has been found to reduce
avoidance of the threat message and has more persuasive effects (Brown & West, 2015).

2.2.2. Manipulation
After reading the articles, the participants in the articles-only condition continued with the ques-
tionnaire. Participants in regular video and virtual reality conditions were shown a four-and-a-
half-minute snippet of a forest fire video that was captured during a scheduled burn of a pine
tree forest in New Jersey in 2019. The video initially showed a calm forest, but soon fire appeared
in the distance, spreading increasingly closer, finally surrounding the viewer, and in the end, only
embers remained in the scorched forest. Participants in the virtual reality condition were shown the
video in an immersive 360° virtual reality format via a head-mounted display (i.e. HTC Vive). The
participants in the regular video condition saw the exact same video but unidirectional via a regular
computer screen. Participants in both video conditions were given a headset to listen to the sound
that accompanied the video, the crackling fire.

2.2.3. Questionnaire
Following this, participants continued answering the questionnaire, which measured perceived spatial
presence, emotional responses, risk perceptions, and psychological distance respectively. Hereafter,
participants’ intentions to reduce meat and dairy consumption and their actual donation behavior
were measured. Then, we captured participants’ thoughts and feelings when reading the article
and (if applicable) watching the video with an open-ended question, to also generate qualitative
insights. Hereafter, we asked participants in the video conditions whether they watched the whole
video and if they did not, why (we emphasized at the beginning of the experiment that if participants
thought the experience was too uncomfortable, they could stop whenever they wanted). Then, par-
ticipants filled out questions regarding their demographics (i.e. age, gender, country of origin, political
orientation), eating habits (ranging from omnivore to vegan), and allergies. Lastly, participants were
thanked for their participation and were told in passing that some chocolate bars were left from
another experiment, and they could take one if they wanted, this was our food choice measure.

2.3. Measurement instruments

2.3.1. Mediators
Spatial presence was measured with four items on a 7-point Likert scale (strongly disagree to
strongly agree), like I felt like I was actually there in the forest, and It seemed as though I was actually
surrounded by fire (Tussyadiah et al., 2018; Cronbach’s α = .96). Risk perceptions of climate change
were measured as vulnerability and severity of climate change consequences for the respondent per-
sonally and for others (coming generations, society, people in poor countries, plants and animals) with
a total of ten items on 7-point Likert scales, ranging from impossible to extremely likely and from no
effect to extremely serious (Hunter & Röös, 2016; Cronbach’s α = .88). Emotional responses were
measured with five items asking whether they felt afraid, scared, fearful, concerned, and worried
on a 7-point scale ranging from not at all to extremely (Hartmann et al., 2014; Cronbach’s α = .94).

2.3.2. Behavioral intentions and behavior
Participants were asked about their intention to reduce meat consumption with four items like I am
planning to reduce my meat intake in the near future, and I am willing to eat meat less often per week
on a 7-point scale (strongly disagree – strongly agree; Cronbach’s α = .92; De Groeve et al., 2019). Par-
ticipants reported their intention to reduce dairy consumption with the same four items adapted for
dairy consumption e.g. I am willing to consume dairy products less often per week (Cronbach’s α = .92).
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Next, we measured donations. Participants read that as a token of appreciation for their partici-
pation in the study, two randomly chosen students would receive a €30 voucher. In case they were
chosen, they had the option to keep the money for themselves or donate it to one of the ENGOs they
read about in the article (350.org and WeForest). Then they were asked to indicate their preference
on a 7-point scale ranging from Keep the €30 to Give €30 to charity in steps of €5 (e.g. 2 = Keep €25
and give €5 to charity; 5 = Keep €10 and give €20 to charity). The second behavioral measure was a
food choice measure. Participants were told in passing that some bars were left from another exper-
iment, and they could take one if they wanted. A choice of two vegan and two non-vegan chocolate
bars of comparable taste was presented for this purpose. The vegan option was clearly labeled so
that it could be easily recognized as such by the participants.

2.3.3. Explorative variables
Each dimension of psychological distancewasmeasured on a 7-point scale (strongly disagree – strongly
agree) with items likeClimate changemostly affects other parts of the world (spatial distance, four items;
Cronbach’s α = .84), Climate change mostly affects people I do not know (social distance, three items;
Cronbach’s α = .87), Climate change effects will mostly occur in the future (temporal distance, three
items; Cronbach’s α = .72), and I am uncertain what the effects of climate change are (hypothetical dis-
tance, three items; Cronbach’s α = .78; Loy & Spence, 2020). See OSF for all items used.

2.4. Data analyses

For data analyses of the closed-ended, quantitative questions (e.g. 1-7 Likert scale), we followed our
pre-registration.2 For example, we did not include vegans for the behavioral intentions or the food
choice (but we did include them for the donation DV). Vegetarians were only excluded from the
meat-eating behavioral intentions measure. For the open-ended, qualitative questions, we took an
inductive approach, in which the researchers first familiarized themselves with the data and then cre-
ated a codebook (see OSF) in an iterative process (DeCuir-Gunby et al., 2011). The researchers and
two student assistants coded independently a subset of comments, after which any inconsistencies
were discussed and resolved, and the codebook was further developed. When the codebook was
finalized, the student assistants double coded all comments. The remaining inconsistencies were dis-
cussed and resolved. Next to analyzing the comments qualitatively, we also analyzed them quantitat-
ively. We used crosstabs for the analyses, making use of the Mantel-Hanzel Chi-square for ordinal
data (i.e. less to more technological immersiveness: articles-only, regular video, virtual reality).

3. Results

3.1. Randomization check

Participants did not differ across conditions in age, F(2, 273) = 0.36, p = .699, gender, χ2 (4) = 6.38,
p = .173, or eating habits, χ2 (12) = 10.41, p = .580. Also, Bonferroni post-hoc tests showed that par-
ticipants in the articles-only and regular video condition had a similar political ideology (p = .057),
so did participants in the articles-only and virtual reality conditions (p > .999), as well as partici-
pants in the regular video and virtual reality conditions (p = .114).3 Therefore, no covariates
were considered for hypotheses testing.

3.2. Main effects

3.2.1. Spatial presence
To test whether people felt like they were actually experiencing a wildfire, we used an ANOVA. The
ANOVA showed that perceived spatial presence differed in the three conditions, F(2, 274) = 118.80,
p < .001, ηp

2 = .46. As expected, the ANOVA with Bonferroni post-hoc tests showed that participants

ENVIRONMENTAL COMMUNICATION 587

https://osf.io/kp63d/
https://osf.io/kp63d/


in the virtual reality condition reported higher levels of spatial presence (M = 5.05, SD = 1.24) than
those in the regular video condition (M = 4.48, SD = 1.55), p = .011 and than those in the articles-
only condition (M = 2.22, SD = 1.12), p < .001 (participants in the articles-only condition also signifi-
cantly differed from the participants in the regular video condition p < .001, please see Table 1).

In line with the quantitative measures, the qualitative measures confirmed that virtual reality can
provide a more life-like experience than reading articles only or watching a regular video. Partici-
pants in the virtual reality condition were more likely to indicate that the wildfire felt life-like
(54.5%) than participants in the articles-only or regular video condition (1.6% and 35.4% respect-
ively), χ2 (1) = 34.71, p < .001.

“I felt like I was really in the forest and experiencing the fire.” Female (21, France), virtual reality condition

Participants in the regular video condition were also more likely to indicate that the wildfire felt
more life-like than participants in the articles-only condition, but less often than in the virtual rea-
lity condition.

“The video was a much more real and visceral way to experience the issue of wildfires compared to simply reading
the pamphlet.” Male (22, USA) regular video condition

Similarly, participants in the articles-only condition merely mentioned bodily experiences in 1.6%
of the cases, participants in the regular video condition in 12.3% of the cases, and participants in the
virtual reality condition in 31.8% of the cases, χ2 (1) = 21.54, p < .001.

“For the video I have never seen a wildfire this close and gave me goosebumps. I could see how the fire was so far away
and small at first, grow to be huge and wiping out all livings.” Female (23, South Korea) regular video condition

“My hands where sweating and I felt my heart race […], I really wanted the video to be over because it was really
scary and I tried to convince myself that it was not real.” Female (20, Peru) virtual reality condition

3.2.2. Risk perceptions
When it came to the effects of the conditions on risk perceptions, the results showed that partici-
pants rated the risk equally high in all three conditions (F(2, 274) = 0.67, p = .513), and all consist-
ently high (allM > 6.25 on a 7-point scale, see Table 1). The same picture became apparent from the
qualitative measures. Participants in all three conditions mentioned to a similar extent that climate
change and environmental problems are a threat (about 50% in all conditions, χ2 (1) < 0.01, p
= .949), often referring to the fact that they already knew this or stating this as a given.

“I think that the issue of wildfires associated with extreme weather conditions (such as very high temperatures
and increasing droughts) caused by climate change is a very pressing and very concerning problem.” Female (21,
Italy) articles-only condition

“When thinking back to the pamphlet and videos the seriousness of climate change was made clear. I now realize
more than ever how bad it is and how much needs to change.” Female (18, Germany) regular video condition

Table 1. Means and SDs for the (potential) mediators and dependent variables.

Articles-only Regular video Virtual reality

Spatial presence 2.22(1.12)a 4.48(1.55)b 5.05(1.24)c

Risk perceptions 6.26(0.67)a 6.35(0.55)a 6.35(0.58)a

Emotional responses 4.31(1.36)a 4.84(1.41)b 5.15(1.35)b

Meat consumption 5.07(1.58)a 5.39(1.43)a 5.47(1.32)a

Dairy consumption 4.90(1.60)a 4.97(1.44)a 5.18(1.42)a

Donation €19.78(€11.09)a €19.44(€10.40)a €21.75(€9.90)a
Food choice 46.3%a 55.8%a 60.2%a

Note. All variables are measured on a 1-7 scale except for food choice where participants could choose either a chocolate bar
containing dairy or a vegan option, the donation variable was converted to Euro. The percentages reported are the percentages
of vegan chocolate bars chosen. Different subscripts indicated significant differences p < .050 with Bonferroni post-hoc tests.
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“I feel as climate change is a very serious issue and the wildfire example is just another one of the terrifying rea-
lities that are occurring now thanks to climate change.” Male (19, Indonesia), virtual reality condition

When combining the results of the quantitative and qualitative approaches regarding the effects of
the conditions on risk perceptions, it seems that the level of technological immersiveness of the
medium does not affect risk perceptions differently.

3.2.3. Emotional responses
When it came to the effects of condition on emotional responses, the results showed that partici-
pants differed in the extent to which they experienced emotions depending on the technological
immersiveness of the medium they were exposed to (F(2, 274) = 8.82, p < .001, ηp

2 = 0.06). That
is, participants in the virtual reality condition (M = 5.15, SD = 1.35) and the regular video condition
(M = 4.84, SD = 1.41) reported more negative emotions than participants in the control condition
(M = 4.31, SD = 1.36; p < .001 and p < .029 respectively). The qualitative findings show a similar pat-
tern. In the open-ended question, participants in all three conditions made references to their nega-
tive emotions concerning climate change and/or environmental problems in general (about 70% of
the participants in all conditions, χ2 (1) = 0.02, p = .889). Importantly, however, the intensity of
these emotions differed between conditions, χ2 (1) = 8.52, p = .004, with participants in the more
immersive conditions experiencing more intensive emotions. Participants in the articles-only con-
dition mostly mentioned one (diminutive) negative emotion (59.7%).

“When I look back at the pamphlet I feel a little concerned of the effects of climate change and wildfires, because
the pictures are very real (to me). I recognize a lot of information from what I’ve heard before (on the news, on
television, on social media) but it is still a little confronting.” Female (18, the Netherlands) articles-only
condition

Participants in the regular video condition mentioned several (strong) negative emotions (56.9%).

“I felt somewhat concerned while reading the article but I felt actually a tinge of real fear when I was watching the
video. I thought about what it might be like to see my own living area be destroyed like this and I felt an even
stronger need to take action to prevent it.” Female (19, the Netherlands) regular video condition

And participants in the virtual reality condition mentioned the most (strong) negative emotions
(65.1%).

“I feel very shocked, especially after seeing the video and being somewhat exposed to this horrible situation that
resembles the one that victims of wildfires are exposed to. The pamphlet did not provide more information than I
already knew, it really was the video that made a shocking difference in the way that I now feel and think about
wildfires, as the scaring effect is very effective. I felt like I was in the fire, started to sweat and get nervous, thinking
I had no way to run. It was very scary and definitely shocking moment that I won’t forget so easily and that will
stick with me for a while.” Female (20, Brazil) virtual reality condition

When combining the results of the quantitative and qualitative approaches regarding the effects of
condition on emotional responses, it seems that more immersive media are better suited for elicit-
ing emotional responses than less immersive media.

3.2.4. Behavior change
To test whether a virtual experience (vs. regular video vs. articles-only) would lead to more pro-
environmental intentions and behaviors (H1), we ran ANOVAs. Please note that for the food-
related dependent variables, we took eating habits into account (e.g. for dairy consumption inten-
tions, vegans were excluded from the analyses, see section “2.4. Data analyses” for more details).
The results of the ANOVAs unexpectedly showed that participants reported similar meat consump-
tion (F(2, 228) = 1.60, p = .204) and dairy consumption intentions (F(2, 249) = 0.806, p = .448)
regardless of the condition (for Means and SDs see Table 1). Furthermore, the amount donated
did not differ per condition, F(2, 274) = 1.34, p = .262. Lastly, we ran crosstabs to test the effect
of condition on the type of chocolate bar participants chose. There were no significant differences
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per condition χ2 (1) = 3.19, p = .074 (see Figure 1). When looking at the qualitative measure, a simi-
lar pattern arose. In all three conditions, the participants spontaneously commented on the need to
act about 37% of the time, but in all three conditions to the same extent (χ2 (1) = 0.45, p = .833).

“When I see or hear these stories, I want to make a difference in the world to prevent these natural disaster. On
the other hand, I think that everyone has to contribute to combat climate changes, not just only a couple of indi-
viduals. I think that everyone on this planet needs to change in order to fight against all of these natural disas-
ters.” Female (19, the Netherlands) articles-only condition

“[…] I realized that it is not that difficult to change something in order to slow climate change, for example just
stop eating diary and meat.” Female (18, Germany) regular video condition

Participants also regularly referred to other actors such as governments, companies, and organiz-
ations, and in some instances referred to a general sense of hopelessness.

“I strongly believe that the largest part of combating climate change is to be done by putting strict rules on big
industry and big corporations, since they represent a much bigger part of the problem. […] I also recognize that
we as consumers should also do our part. I would love to go towards a diet where meat is eaten less often and with
higher standards in terms of ecological and biological values.” Male (23, the Netherlands) articles-only
condition

“Most of all, I feel hopeless, I’m already trying my best not buying meat, using plant-based dairy, not use so much
of plastic materials, but it just doesn’t seem like enough. does it.” Female (20, Czechia) regular video condition

“I also thought that I am already vegetarian and that there is a limit to what can be done at the individual level,
governments should be more proactive in defending the environment but I don’t think they will.” Female (20,
Italy) virtual reality condition

In sum, based on the closed-ended and open-ended questions, H1 has to be rejected. That is, virtual
reality does not directly lead to more pro-environmental intentions and behaviors than watching a
regular video or reading articles only.

3.3. Underlying mechanisms

3.3.1. The underlying role of spatial presence
When looking into the mediating role of spatial presence, the results using PROCESS v3.4 Model 4
and Model 81 (5,000 bootstraps, Hayes, 2017) showed that this heightened sense of spatial presence
in the virtual reality and regular video condition did not directly translate in more behavior change,
thereby rejecting H2 (see Figures 2 and 3, and Table A1).

3.3.2. The underlying role of risk perceptions and emotional responses
Hereafter, we looked into the role of spatial presence and subsequently perceived risk and
emotional responses in parallel as underlying mechanisms. To this end, we used PROCESS v3.4
Model 81 (5,000 bootstraps, Hayes, 2017) for each of the dependent variables. For behavioral inten-
tions, the results showed that the increased spatial presence after the virtual reality experience and
after watching the regular video was associated with higher risk perceptions and emotional
responses, which subsequently influenced both meat and dairy consumption intentions, see Figure
2. The relative indirect effects (see Table A2) also confirmed these two parallel pathways for
intentions.

The results for behavior, that is donations and food choice, showed a different pattern, see Figure
3. Again, the increased spatial presence after the virtual reality experience (and watching the regular
video), was associated with higher risk perceptions and emotional responses. However, risk percep-
tions were associated with donating more money but not with food choices. Furthermore,
emotional responses were not associated with donations or food choices (see Table A2 for the rela-
tive indirect effects). In sum, based on the findings, H3 can be tentatively accepted. There is evi-
dence for an indirect effect of the virtual reality and the regular video vs. the articles-only
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condition on behavioral intentions (meat and dairy consumption; H3a) and behavior (donating;
H3b) via increased spatial presence and risk perceptions, but not for actual food choices. In answer
to RQ1, the results show that for behavioral intentions there is evidence for an indirect effect of

Figure 1. Effects of condition (low, medium, high technological immersiveness) on behavior. Note Figure 1a. Donations to ENGO
or amount kept for oneself. There were no statistical differences between the conditions F(2, 274) = 1.34, p = .262. Note Figure 1b.
Choices for a vegan vs non-vegan chocolate bar. There were no statistical differences between the conditions χ2 (1) = 3.19, p
= .074.
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virtual reality and regular video vs. articles-only on behavioral intentions (meat and dairy consump-
tion; RQ1a) via increased spatial presence and emotional responses. However, the results did not
show such an indirect pathway for behavior. Emotional responses did not seem to be associated
with actual behavior (RQ1b).

Figure 2. Underlying mechanisms for behavioral intentions (meat and dairy consumption). Note. The coefficients (standard
errors) and their significance level (* p < .050, ** p < .010, *** p < .001) for the pathways, using Model 81 of PROCCESS with
a multi-categorical predictor. When two lines are included, the top line represents the comparison between the articles-only
and the regular video condition, the bottom line represents the comparison between the articles-only and the virtual reality con-
dition. The numbers before the pipe (|) represent the statistics regarding meat consumption intentions, and the numbers after
the pipe (|) represent the statistics regarding dairy consumption intentions.

Figure 3. Underlying mechanisms for behaviors (donation and food choice). Note. The coefficients (standard errors) and their
significance level (* p < .050, ** p < .010, *** p < .001) for the pathways, using Model 81 of PROCCESS with a multi-categorical
predictor. When two lines are included, the top line represents the comparison between the articles-only and the regular video
condition, the bottom line represents the comparison between the articles-only and the virtual reality condition. The numbers
before the pipe (|) represent the statistics regarding donations, and the numbers after the pipe (|) represent the statistics regard-
ing food choices (choosing a vegan chocolate bar).
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3.4. Explorative analyses

3.4.1. Psychological distance
As research often suggests that virtual reality might be effective for behavior change because it can
decrease the psychological distance (in this case regarding climate change), we exploratively tested
whether perceived psychological distance to climate change was smaller for participants in the vir-
tual reality than the regular video and articles-only conditions. We only found a small significant
effect for temporal distance F(2, 274) = 3.99, p = .020, ηp

2 = .03, and in the opposite direction.
That is, participants in the virtual reality condition perceived a larger temporal distance (M =
5.01, SD = 1.28) than participants in the articles-only condition (M = 4.51, SD = 1.36), p = .023. Par-
ticipants in the regular video condition did not differ in perceived temporal distance from the vir-
tual reality and articles-only conditions (M = 4.92, SD = 1.20; both p-values > .100). Furthermore,
risk perceptions were negatively associated with all four dimensions of psychological distance;
thus, higher risk perception was associated with less psychological distance. For the emotional
responses the associations differed per dimension, see Table A3.

In contrast to the quantitative measures, the qualitative statements of participants did show a
difference in how concrete (psychologically closer, more tangible) vs abstract (psychologically dis-
tant, hard to grasp) participants construed climate change and wildfires. Participants in the articles-
only condition were more likely to comment on climate change and wildfires as something psycho-
logically distant (11.1%) than participants in the regular video (4.5%) and participants in the virtual
reality condition (4.1%).

“Since wildfires have yet to have a direct effect on my life, the issue feels more distant and less relevant to me as
someone who has been directly affected by it or witnessed it first-hand. As a result, I am naturally less worried
about it.” Male (20, Malaysia) articles-only condition

In contrast, participants in the virtual reality condition were more likely to comment on the psycho-
logical closeness (54.6%), than participants in the regular video (40.4%) and articles-only conditions
(36.7%), χ2 (1) = 7.97, p = .005.

“Global warming is a serious problem, but a lot of people don’t really see that because the wildfires or other natu-
ral disasters are far away most of the time. After the video I really started thinking about all the consequences of
global warming and the need to do something about it before it is too late.” Female (21 years, the Netherlands)
virtual reality condition

“Before I felt less concerned about climate change and global warming, because it all seemed like something that
is far away from my daily life and there was few that I could do. But after reading the pamphlet and experienced
the 4D video, it’s now clearer for me about what I can actually do and how severe the consequence can be."
Female (24, China) virtual reality condition

Sometimesparticipants alsomade spontaneousexplicit comparisons between thedifferentmedia types:

“The pamphlets gives a feeling of distance with the problems at hand. When reading the pamphlet I don’t feel a
need to change my behaviour, I feel more informed. The video is more touching, I feel as if the video get me closer
to the problem, making me feel more anxious and afraid of my future rather than when reading the pamphlet.”
Male (18, France) regular video condition

“Reading the pamphlet and seeing the video concerned me even more about the climate change. Because there are
not that many wildfires in the Netherlands, seeing one in VR makes it more tangible for me to understand. Also
experiencing a wildfire makes you more conscious about what a wildfire can do to a place. With reading the
pamphlet you reading the facts, and it clearly explains why, but with a video in VR the impact is much heavier.”
Male (21, The Netherlands) virtual reality condition

When taking the insights from the quantitative and qualitative measures, RQ2 cannot be answered
unequivocally. That is, the closed-ended, quantitative questions provide no evidence for high tech-
nological immersive media being better able to decrease psychological distance than less immersive
media. However, the open-ended, qualitative questions paint a different picture. This disparity in
findings might be a measurement issue, something we reflect on in the discussion.
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4. Conclusion and discussion

4.1. Spatial presence

We used a virtual reality experience showing a wildfire to provide people with an immersive
mediated personal experience of climate change consequences. We hypothesized that such a
‘life-like’ experience would increase people’s risk perceptions and negative emotional responses
in comparison to just reading articles about climate change or watching the same footage in a regu-
lar video format. The results showed that participants in the virtual reality condition were more
likely to feel that they were actually experiencing a wildfire than participants in the regular video
and the articles-only condition. That is, they were more likely to report a feeling of spatial presence,
to report that the wildfire experience seemed life-like, and to report bodily experiences (e.g. sweat-
ing hands, heart racing). As such, virtual reality experiences of climate change consequences may
add something on top of regular news or magazine articles as it can provide people with a more life-
like experience – as a participant put it: virtual reality “may be more of an “eye-opener” to people.”

4.2. Cognitions and emotions

Next, we tested whether the enhanced feeling of spatial presence influenced risk perceptions and
negative emotional responses. The results regarding risk perceptions showed that participants in
all three conditions saw climate change as very severe (M > 6.25 on a 7-point scale in all conditions),
there was no difference between conditions, possibly due to a ceiling effect. For emotional
responses, participants in the virtual reality and regular video conditions reported stronger negative
emotions regarding climate change than those in the articles-only condition. Thus, adding video
footage of climate change consequences seems to be a promising manner to increase people’s cli-
mate change concerns. It is important to note though that participants in the regular video con-
dition saw the video on a large computer screen and, just like participants in the virtual reality
condition, were wearing headphones that were playing the sound of the wildfire. For future
research, it might therefore be important to test exactly how immersive a regular video should
be to produce emotional responses. While doing so, it could be interesting to also test 360° videos
seen on a computer screen (in contrast to the unidirectional video we used on the computer screen)
versus via a virtual reality headset, as recent research shows that watching 360° videos seen on a
computer screen might be less likely to arouse emotional fear responses than a regular video
(Oh et al., 2021).

4.3. Behavior

We hereafter tested whether the changes in spatial presence, risk perceptions, and emotional
responses could instigate behavior change. The indirect-only effects demonstrated that a feeling
of spatial presence is vital for further effects to arise; only when people feel they are present in
the environment, this might influence downstream effects like risk perceptions, emotions, and
behavior change. This concurs with previous studies showing the importance of spatial presence
(e.g. Breves, 2020). Spatial presence could be further enhanced in future studies by for example add-
ing interactive virtual reality features as well as haptic feedback (Gibbs et al., 2022).

Furthermore, different indirect-only paths arose for behavioral intentions and actual behavior.
The increase in spatial presence in both the virtual reality and regular video condition, in compari-
son to the articles-only condition, was associated with higher risk perceptions and emotional
responses and subsequently intentions to reduce both meat and dairy consumption. For behavior,
however, the effects were different. Food choice (i.e. choosing a vegan or dairy-based chocolate bar)
was not associated with either risk perceptions or emotional responses. For donating to an ENGO
there was an indirect-only path via spatial presence and risk perceptions, but not via emotional
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responses. This is rather unexpected, as a recent review shows the importance of emotions and
affect when it comes to climate change behaviors (Brosch, 2021). Future research could test whether
this difference in paths via risk perceptions and emotional responses on intentions and behavior
replicates while testing also different types of intentions and behaviors. Since quite some partici-
pants mentioned the collective nature of climate change (where changes are necessary on a
micro, meso, and macro level), it might be interesting to look into more macro-level dependent
variables such as policy support.

4.4. Psychological distance

We exploratively investigated the role of psychological distance. When looking at the quantitative
measures, we did not find any evidence for virtual reality being able to decrease the psychological
distance. There were no significant findings for spatial, social, or hypothetical distance. Further-
more, participants in the virtual reality condition perceived a larger temporal distance than partici-
pants in the articles-only condition (the regular video condition did not differ from the other
conditions). We can only speculate why this unexpected, opposite effect arose. On the one hand,
it could be a chance finding, on the other hand, it could be due to motivated reasoning. That is,
people might feel helpless and to cope with the threat they might construe the threat as more tem-
porally distant and therefore less threatening. This is something future research could investigate.

The qualitative measures paint a different picture, however. Participants reported a difference in
how concrete (psychologically closer, more tangible) vs abstract (psychologically distant, hard to
grasp) they construed climate change and wildfires. Whereas in the articles-only condition, partici-
pants were more often commenting on the psychological distance and abstractness of climate
change and wildfires, participants in the virtual reality condition were more likely to comment
on the psychological closeness and concreteness.

One potential reason for the disparity could be the measurement we used for psychological
distance. Recent research indicates differences between egocentric and non-egocentric psycho-
logical distance (Duan et al., 2022). In two studies, the researchers showed that climate change
communication affected egocentric psychological distance (i.e. distance from the self), but not
non-egocentric psychological distance (i.e. distance from others; Duan et al., 2022). The
measurement we used (by Loy & Spence, 2020), makes use of non-egocentric statements (e.g.
climate change is a significant problem mainly for others), which is potentially less suitable
for studying the effects of climate change communication according to the findings by Duan
et al. (2022) and thus a limitation of the current study. For future virtual reality research, it
would therefore be interesting to test the effects of psychological distance systematically with
different measures.

4.5. Conclusions

With climate change being one of the most pressing problems of our time and with a limited win-
dow of time to act, it is important to figure out ways to stimulate people to behave in a more cli-
mate-friendly way. Whereas no single solution is going to solve the complex problem of climate
change, creating immersive content may be a cog in the machine by awakening climate change cog-
nitions, emotions, and down-the-line behavioral intentions and behavior. More and more news
outlets use immersive content, such as the Guardian which created virtual reality content on
bird extinction and nature conversation. With affordable virtual reality devices and tools (e.g. vir-
tual reality glasses, Google cardboard), the possibilities are increasing. The current study suggests
that making use of these possibilities is important, as having people experience climate change con-
sequences virtually via immersive media might highlight the problem for people and kick-start
action.
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Notes

1. Please note that strong efficacy and response efficacy beliefs are vital for behavior change when messages are
used that enhance risk perceptions and induce fear. We reflect on this in section 2.2. Procedure.

2. Please note that we used Bonferroni post-hoc tests instead of Tukey post-hoc tests as specified in the pre-regis-
tration. Given that we have quite some comparisons we chose for Bonferroni post-hoc tests instead of Tukey
post-hoc tests to decrease the chance of a Type I error.
Also, please note that for the hypotheses we proposed PROCESS models for sub-parts of the model in addition
to a PROCESS model for the total model. The results of the total model are presented for conciseness reasons
as the results of the sub-models are very similar making these redundant.

3. Please note that the overall effect of the ANOVA for political ideology showed that there were differences in
reported political ideology across the three conditions, F(2, 251) = 3.32, p = .038. The follow-up post-hoc tests
however showed no differences between the conditions. Although this might feel counterintuitive, this some-
times happens.

4. Please note that there are some slight differences between the pictures in the articles used in the study and the
pictures presented here due to copyright issues.
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Appendix A

Figure A1. Magazine article on the link between pro-environmental behavior (e.g. dairy and meat consumption, donating to
ENGOs) and climate change that all participants read.4
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Table A1. Relative indirect effects of the articles-only vs the regular video or the articles-only vs Virtual reality condition on
behavior change via spatial presence (Model 4, PROCESS; multi-categorical independent variable, indicator; the baseline is
the articles-only condition; Hayes & Preacher, 2014)

Behavioral intentions
Meat consumption intentions
Regular video Bboot = 0.18; seboot = 0.17; CIboot =−0.14; 0.53
Virtual reality Bboot = 0.23; seboot = 0.21; CIboot =−0.17; 0.64
Dairy consumption intentions
Regular video Bboot = 0.20; seboot = 0.17; CIboot =−0.12; 0.55
Virtual reality Bboot = 0.25; seboot = 0.20; CIboot =−0.15; 0.66

Behaviors

Donation
Regular video Bboot = 0.15; seboot = 1.13; CIboot =−2.11; 2.34
Virtual reality Bboot = 0.18; seboot = 1.41; CIboot =−2.59; 2.93
Food choice (vegan chocolate bar)
Regular video Bboot =−0.07; seboot = 0.25; CIboot =−0.56; 0.40
Virtual reality Bboot =−0.08; seboot = 0.29; CIboot =−0.68; 0.47

Figure A2. Magazine article on the link between wildfires and climate change that all participants read4.
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Table A2. Relative indirect effects of the low (articles-only) vs medium (regular video) or the low vs high (virtual reality)
immersive condition on intentions and behaviors via spatial presence and risk perceptions and spatial presence and
emotional responses (Model 81, PROCESS; multi-categorical independent variable, indicator; the baseline is the low
immersive condition; Hayes & Preacher, 2014)

Behavioral intentions
Meat consumption intentions via spatial presence and risk perceptions
Regular video Bboot = 0.14; seboot = 0.06; CIboot = 0.03; 0.27
Virtual reality Bboot = 0.17; seboot = 0.07; CIboot = 0.04; 0.33
Meat consumption intentions via spatial presence and emotional responses
Regular video Bboot = 0.18; seboot = 0.08; CIboot = 0.05; 0.35
Virtual reality Bboot = 0.22; seboot = 0.09; CIboot = 0.07; 0.42
Dairy consumption intentions via spatial presence and risk perceptions
Regular video Bboot = 0.10; seboot = 0.05; CIboot = 0.01; 0.22
Virtual reality Bboot = 0.12; seboot = 0.06; CIboot = 0.02; 0.26
Dairy consumption intentions via spatial presence and emotional responses
Regular video Bboot = 0.19; seboot = 0.08; CIboot = 0.05; 0.37
Virtual reality Bboot = 0.24; seboot = 0.09; CIboot = 0.07; 0.44

Behaviors

Donation via spatial presence and risk perceptions
Regular video Bboot = 0.09; seboot = 0.05; CIboot = 0.01; 0.21
Virtual reality Bboot = 0.11; seboot = 0.07; CIboot = 0.01; 0.26
Donation via spatial presence and emotional responses
Regular video Bboot = 0.07; seboot = 0.09; CIboot =−0.09; 0.25
Virtual reality Bboot = 0.09; seboot = 0.11; CIboot =−0.11; 0.31
Food choice (vegan chocolate bar) via spatial presence and risk perceptions
Regular video Bboot =−0.04; seboot = 0.05; CIboot =−0.16; 0.05
Virtual reality Bboot =−0.04; seboot = 0.06; CIboot =−0.19; 0.06
Food choice (vegan chocolate bar) via spatial presence and emotional responses
Regular video Bboot = 0.09; seboot = 0.10; CIboot =−0.10; 0.29
Virtual reality Bboot = 0.10; seboot = 0.11; CIboot =−0.12; 0.34

Table A3.

Correlations

Spatial
Distance

Social
Distance

Temporal
Distance

Hypothetical
Distance Presence Emotions

Risk
Perceptions

Social Distance Pearson Correlation .657**
Sig. (2-tailed) .000

Temporal Distance Pearson Correlation .446** .395**
Sig. (2-tailed) .000 .000

Hypothetical Distance Pearson Correlation .238** .212** .153*
Sig. (2-tailed) .000 .000 .011

Presence Pearson Correlation .068 −.019 .070 .044
Sig. (2-tailed) .261 .756 .246 .468

Emotions Pearson Correlation −.049 −.131* −.145* −.102 .401**
Sig. (2-tailed) .421 .030 .015 .091 .000

Risk Perceptions Pearson Correlation −.270** −.333** −.159** −.433** .149* .372**
Sig. (2-tailed) .000 .000 .008 .000 .013 .000

General Efficacy Beliefs Pearson Correlation −.202** −.225** −.041 −.365** .142* .345** .493**
Sig. (2-tailed) .001 .000 .495 .000 .018 .000 .000

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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