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RESEARCH ARTICLE

From Tangibility to Proximity: How Virtual Reality Encourages 
Climate-Friendly Food Choices Among Adolescents
Zeph M. C. van Berlo a, Robert G. Bellemanb, Joey G. van der Kaaijb, 
Birthe A. Lehmanna, Annabelle T. S. Gielena and Marijn H. C. Meijers a

aAmsterdam School of Communication Research (ASCoR), University of Amsterdam, Amsterdam, the Netherlands; 
bInformatics Institute, University of Amsterdam, Amsterdam, the Netherlands

ABSTRACT  
Mitigating climate change requires systemic policy reforms 
complemented by shifts in individual behaviors, particularly in adopting 
climate-friendly food choices. Adolescents, an influential yet understudied 
demographic for dietary change interventions, represent a critical target 
group. This study explores the potential of virtual reality (VR) to initiate 
and maintain climate-friendly food choices among adolescents, 
leveraging exemplification and construal level theory to test whether 
tangibility increases psychological proximity, and whether this pathway 
relates to behavior. A mixed-design field experiment (N = 150) across nine 
high schools tested VR (vs. control) as a between-subjects factor and 
time (T1, T2, T3) as a within-subjects factor. Results show that VR 
interventions promote and sustain climate-friendly food choices, with 
tangibility and proximity operating as serial mechanisms of change. 
These findings offer insights for researchers, policymakers, and NGOs, 
highlighting VR’s potential as a tool for fostering sustainable consumption 
patterns and advancing global climate change mitigation efforts.
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Addressing climate change requires innovative approaches that go beyond traditional education 
and policy interventions. While systemic changes are essential, individual behaviors – such as 
adopting climate-friendly diets – also substantially reduce greenhouse gas emissions (Poore & 
Nemecek, 2018; Springmann et al., 2021). Yet dietary change remains difficult because climate 
change is often perceived as psychologically distant – affecting other people, places, or times – 
thereby weakening motivation to act (Spence et al., 2012; Trope & Liberman, 2010).

However, recent research shows that the relationship between distance and behavior is more 
complex than once assumed, as reducing distance does not always increase concern and may 
even backfire in some contexts (Brügger, 2020; Loy & Spence, 2020; Maiella et al., 2020). In line 
with these cautions, Wang et al. (2021) argue that simply reducing psychological distance does 
not guarantee meaningful engagement or behavior change, particularly for large-scale environ
mental challenges. This highlights the need for communication approaches that translate abstract 
climate impacts into concrete, personally meaningful experiences.

Virtual reality (VR) has emerged as a promising tool in environmental communication because 
it can vividly simulate experiences and engage audiences in interactive scenarios (Plechatá et al., 
2024). In this study, we conceptualize VR as a multi-sensory immersive communication medium 
that enables users to experience and interact with computer-generated environments in ways 
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that evoke a strong sense of presence and realism (Breves & Greussing, 2021; Scurati et al., 2021). 
Beyond this perceptual definition, VR affords emotionally engaging interactions and immediate 
feedback on users’ choices (Sungur et al., 2025), which make it especially relevant for translating 
abstract climate issues into concrete, personally meaningful experiences (Berdejo-Espinola et al., 
2024).

We therefore focus on a specific mechanism, examining whether VR can foster climate-friendly 
food choices by making consequences tangible, which in turn shapes perceived proximity. Building 
on this potential, we propose a framework that explains how VR can encourage climate-friendly 
food choices. Drawing on exemplification theory (Zillmann, 1999), we argue that VR fosters tan
gibility by vividly depicting the environmental consequences of everyday choices, making them 
feel personally experienced. Construal level theory (Trope & Liberman, 2010) highlights a link 
between concreteness and perceived psychological closeness; accordingly, greater tangibility is typi
cally associated with reduced distance and, in turn, greater personal relevance and urgency. These 
perspectives highlight how VR can be designed as a communication tool that makes climate impacts 
tangible and personally relevant, thereby supporting more climate-friendly choices.

We focus on adolescents, a critical demographic during which dietary habits are established 
(Deslippe et al., 2023), making them an ideal target for interventions aimed at fostering long- 
term sustainable consumption patterns. Furthermore, encouraging these dietary shifts supports 
global sustainability efforts and aligns with the United Nations (2023) sustainable development 
goals (SDG 12 on responsible consumption; SDG 13 on climate action).

This study makes three contributions to environmental communication. First, it examines ado
lescents in real-world school settings, a critical but underexplored audience whose dietary habits are 
still forming. Second, it advances theory by integrating exemplification and construal level perspec
tives into a communication framework that explains how VR operates: by increasing tangibility, 
reducing psychological distance, and thereby fostering climate-friendly food choices. This mechan
ism highlights the communicative power of immersive exemplification, extending prior work by 
specifying the processes through which VR affects climate-friendly choices. Third, it provides longi
tudinal field evidence, showing both the initiation and short-term maintenance of behavior change. 
Together, these contributions offer theoretical insight and practical guidance for how communi
cation strategies can harness VR to translate abstract climate issues into concrete, climate-friendly 
action. While the findings are bounded by the study’s school-based design and adolescent sample, 
they demonstrate the promise of VR as a communication tool and outline directions for future 
work across broader contexts.

Theoretical framework

Virtual reality as a tool for learning

Virtual reality has increasingly been used to foster pro-environmental outcomes. Prior studies show 
that VR can enhance involvement with environmental issues (Ahn et al., 2016) and environmental 
self-identity (Su et al., 2024), knowledge and attitudes toward climate change (Markowitz et al., 
2018), pro-environmental behavioral intentions (Breves & Schramm, 2021; Hurrell et al., 2024; 
Meijers et al., 2023) and in some cases prompt actual sustainable actions, such as reducing plastic 
consumption (Sungur et al., 2025), conserving paper (Ahn et al., 2014), or promoting climate- 
friendly food choices (Plechatá et al., 2022). These findings suggest that VR is not only theoretically 
relevant but also empirically supported as a medium to influence pro-environmental outcomes.

Researchers explain these effects by pointing to VR’s immersive qualities, which allow users to 
experience environmental challenges in ways that feel realistic and personally engaging (Breves & 
Greussing, 2021; Hurrell & Baker, 2020; Van Berlo et al., 2025). In environmental communication, 
such immersive experiences have been used to illustrate the consequences of everyday behaviors. 
For example, a simulation may depict how selecting a meat-based meal causes surrounding trees 
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to disappear, symbolizing deforestation, whereas a plant-based choice restores biodiversity. Other 
scenarios visualize dairy consumption releasing clouds or bubbles representing methane emissions 
(Scurati & Ferrise, 2020).

Neuroscientific research offers additional support for the idea that VR can foster meaningful learn
ing. Kisker et al. (2021) showed that VR experiences elicit brain activity patterns similar to those trig
gered by real-world events, suggesting that such experiences are processed more like concrete, lived 
events than abstract information. Similarly, Meijers et al. (2023) found that VR depictions of climate 
threats were perceived as more vivid and emotionally engaging than comparable video-based mess
ages. These findings indicate that VR provides experiences that feel realistic and memorable, which 
may help explain not only immediate reflection but also longer-term behavioral effects.

Initiating and maintaining climate-friendly food choices

Building on this, research suggests that VR’s impact extends beyond the moment of exposure. 
Experimental studies show that VR interventions can significantly reduce participants’ dietary car
bon footprints (Plechatá et al., 2022) and encourage more climate-friendly purchasing decisions in 
supermarket settings (Meijers et al., 2022). One explanation is that VR experiences are encoded as 
episodic memories – personally meaningful events that the brain stores more vividly than abstract 
information (Kisker et al., 2021; Lenormand et al., 2024). Episodic memories are not only retained 
more strongly but are also more likely to be retrieved in future decision-making situations, thereby 
influencing later behavior (Peters & Büchel, 2010; Schacter et al., 2017). Supporting evidence shows 
that perspective-taking in VR promoted prosocial behavior weeks later (Herrera et al., 2018) and 
that a VR dietary intervention influenced knowledge and food choices one week after the session 
(Plechatá et al., 2022). Together, these findings highlight VR’s potential to provide both the initial 
motivation and the reinforcement needed to support climate-friendly food choices over time, 
thereby facilitating both the initiation (immediate adoption) and the maintenance (short-term con
tinuation) of such behaviors. 

H1: Virtual reality (vs. control) has a positive effect on (a) initiating and (b) maintaining climate-friendly food 
choices.

From tangibility to proximity

A key mechanism that may explain VR’s influence on pro-environmental behavior is tangibility. 
We define tangibility as the extent to which outcomes are experienced as vivid and concrete (Bailey 
et al., 2015). Exemplification theory (Zillmann, 1999) suggests that vivid exemplars are often pro
cessed as if they were directly experienced, which amplifies their persuasive impact. In simple terms, 
it holds that vivid, concrete examples often influence what people believe and do more than abstract 
facts or averages. In VR, such exemplification is heightened by contingent feedback: every action 
immediately alters the environment. For example, a meat-based food choice may trigger the 
sound of chainsaws and the disappearance of surrounding trees, whereas a plant-based choice 
may restore greenery and biodiversity. By linking behavior to direct, sensory consequences, VR 
makes the environmental impacts of food choices more tangible.

This increase in tangibility is expected to reduce psychological distance, defined as the perceived 
closeness of an issue in terms of time, space, social relevance, or likelihood (Trope & Liberman, 
2010). Consistent with construal level theory’s association between level of construal and psycho
logical distance, more concrete representations are typically perceived as psychologically closer. 
Empirical studies support this reasoning, with immersive VR depictions of environmental threats 
such as wildfires (Meijers et al., 2023) and coral reef destruction (Markowitz et al., 2018) elicited 
stronger emotional responses, reduced perceived distance, and enhanced concern compared to 
text or video. Likewise, immersive media experiments show that simulating distant ecological 
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risks through 360° video can reduce psychological distance (Breves & Schramm, 2021). Still, recent 
work suggests that proximity and construal do not always align (Wang et al., 2019), making it 
important to examine proximity as a separate outcome of tangibility. In sum, we expect that VR 
makes the environmental impacts of food choices more tangible, thereby reducing psychological 
distance to their consequences. 

H2: Virtual reality (vs. control) has a positive effect on tangibility.

H3: Tangibility is positively related to proximity.

Proximity and climate-friendly food choices

Construal level theory (Trope & Liberman, 2010) highlights that psychological proximity is linked to 
greater engagement and, in many cases, to a higher likelihood of pro-environmental behavior. When 
consequences feel close – whether temporally, spatially, or socially – individuals tend to be more likely 
to experience risk perception, urgency, and moral responsibility, which in turn promote pro-environ
mental behavior (Fleury-Bahi, 2008; Meijers et al., 2023). For example, perceiving forest loss as an 
immediate outcome of one’s dietary choice is more likely to prompt behavior change than when 
deforestation is framed as a distant or future problem. Evidence across climate communication 
research supports this reasoning, showing that emphasizing local impacts can reduce distance and 
increase pro-environmental action (Loy & Spence, 2020), and systematic reviews confirm that, in gen
eral, proximal framing is often associated with higher pro-environmental and resilient behaviors 
(Maiella et al., 2020; Tang & Chooi, 2023). On this basis, we expect that greater proximity will support 
both the initiation and the maintenance of climate-friendly food choices.

At the same time, we should note that the relationship between proximity and behavior is not 
always straightforward. Some studies find that individuals may act pro-environmentally even 
when climate change is perceived as distant (Maiella et al., 2020), and communication research 
shows that proximity appeals can backfire if they evoke low efficacy or defensiveness (Tang & 
Chooi, 2023). Scholars therefore argue against assuming that “closer is always better” (Brügger, 
2020). Against this nuanced backdrop, we test whether proximity encourages adolescents to initiate 
and maintain climate-friendly food choices. 

H4: Proximity is positively related to (a) initiating and (b) maintaining climate-friendly food choices.

The tangibility-proximity-action framework

Taken together, we propose a sequential process in which VR influences food choices through its 
effects on tangibility and psychological proximity. By making environmental consequences vivid 
and concrete, VR enhances tangibility, which in turn is associated with reduced psychological dis
tance and a stronger likelihood of action. This pathway draws on exemplification theory and the 
associations proposed in construal level theory to offer a unified explanatory model, highlighting 
how immersive communication can translate abstract climate issues into personally meaningful 
decisions. 

H5: The positive effect of virtual reality (vs. control) on (a) initiating and (b) maintaining climate-friendly 
food choices is serially mediated by tangibility and proximity.

Method

Participants & design

To test how VR can encourage climate-friendly food choices, we conducted a mixed-design study 
with VR (vs. control) as a between-subjects factor and time (T1 vs. T2 vs. T3) as a within-subjects 
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factor. A total of 226 adolescents participated in the study. After excluding those with incomplete 
data, the final sample consisted of 150 participants (Mage = 16.71, SD = 0.76, 82 females, 66 males). 
Participants were recruited from 13 classes across 9 high schools in the Netherlands, including both 
urban and rural schools. Eligible students were between 15 and 18 years of age. The study sessions 
were scheduled during regular class periods, in close coordination with the teachers.

Schools were approached in two ways, through the researchers’ personal networks and through 
additional recruitment by a trained student assistant. In all cases, schools and teachers were fully 
informed about the study’s purpose, procedures, and ethical safeguards before agreeing to 
participate.

To minimize potential biases and account for individual differences (e.g. prior VR experience), 
randomization was conducted at the school level. Schools were randomly assigned by the research 
team to either the VR or control condition before participant recruitment, and schools had no influ
ence over this assignment. This approach ensured a balanced distribution of potential confounding 
variables and reduced the risk of contamination (spillover effects), as participants within the same 
school were exposed to the same condition, reducing the likelihood of cross-condition influence 
through peer discussions or shared experiences.

Ethical approval and participant safeguards

The study received approval from the University of Amsterdam Ethics Review Board (FMG-5724) 
and was conducted in accordance with national guidelines (National Ethics Council for Social and 
Behavioural Sciences, 2025) for research with minors. Participation was voluntary and adolescents 
who chose not to participate were assigned an alternative school task by their teacher.

In line with the aforementioned National Ethics Council for Social and Behavioral Sciences pro
cedures, two consent processes were applied. For participants younger than 16, schools facilitated 
the collection of active parental consent, and active consent was also obtained directly from the ado
lescents. For participants aged 16 and older, consent was obtained directly from the adolescent. All 
participants were explicitly informed that they could withdraw from the study at any time without 
penalty.

To ensure comfort and safety during the VR activity, each session was monitored by at least two 
researchers or trained assistants for signs of discomfort. No issues were observed, and all partici
pants completed the activity. The VR content itself was designed to be age-appropriate, using acces
sible language, focusing on everyday food decisions and environmental consequences without 
distressing or graphic imagery.

Stimulus material

The intervention used in this study consisted of two main components: (1) a video presentation 
about the connection between dietary choices and the environment, which was viewed together 
by the entire class, and (2) an interactive VR experience that engaged participants individually in 
a food choice task.

In the video, an avatar (see Figure 1) explained the link between dietary choices, deforestation, 
climate change, and biodiversity loss. Insights from Mazerant et al. (2025) were used to make the 
avatar come across more humanlike. For example, we ensured that the avatar looked realistic, had a 
complete body, and conveyed a personal style. At the end of the video, three tips were given on how 
to act more climate friendly: (1) if you eat meat, eat smaller portions, (2) switch out meat products 
with plant-based meat alternatives, and (3) talk about climate change, deforestation, and biodiver
sity loss with friends and family. In total, the video was about six and a half minutes.

In the VR experience, participants found themselves immersed in a jungle setting, where they 
were guided by the same avatar as in the video. During the experience, participants were presented 
with four food-related choice tasks (see Figure 2). For each task, participants could select from 

774 Z. M. C. VAN BERLO ET AL.



different products: a plant-based product (higher climate-friendly), a product containing chicken or 
cheese (medium climate-friendly), or a product containing beef (lower climate-friendly).

The immersive experience was designed to visually and audibly reinforce the environmental 
consequences of each food choice. Each time participants chose a plant-based product (the more 

Figure 1. Screenshot stimulus materials with the avatar.
Note: This figure shows the avatar and environment that were used in the study. Participants used a Meta Quest 2 head-mounted display (HMD) and 
controller.

Figure 2. Screenshot food-related choice task.
Note: This figure illustrates one of the food-related choice tasks. The on-screen text reads: “Pick up the products to see how they affect the environ
ment. Are you sure you want to choose a product? Then place it in the basket. Your choice will then be final.”
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climate-friendly choice), the jungle became more vibrant – with an increase in animals such as but
terflies and birds, and the appearance of more trees. Conversely, when participants selected a beef 
product (the lower climate-friendly choice) trees began to disappear, and the distant sound of 
chainsaws could be heard. If participants continued to choose beef products, the jungle gradually 
transformed into a barren, desolate landscape with only a few crows remaining. If the participant 
chose a product containing chicken or cheese (the neutral choice), the environment did not change. 
Taking into account the number of choices, there were seven impact levels (see Figure 3 for a visu
alization) ranging from worst case scenario (four beef products chosen) to best case scenario (four 
plant-based products chosen).

Procedure

For the study, researchers visited the schools once a week for three consecutive weeks to collect data. 
In the first week (T1), baseline measurements were taken using a questionnaire, which included 
demographic information, self-reported eating behavior from the previous week, and food choices. 
During the second week (T2), the intervention was administered. Schools were randomly assigned 
to either the VR condition or the control condition. Participants in the VR condition were exposed 
to the VR intervention, while those in the control condition did not receive any intervention. In 
both conditions, we used a questionnaire to measure tangibility and perceived proximity regarding 
environmental problems, and finally food choices were assessed again. In the third and final week 
(T3), both self-reported eating behavior from the prior week and food choices were measured once 
more with a questionnaire. Afterward, participants were debriefed. A flow chart of the study is 
included in Figure 4.

Figure 3. Environmental impact levels.
Note: This figure shows the seven impact levels, ranging from worst case scenario (left) to best case scenario (right). Participants used a Meta Quest 2 
head-mounted display (HMD) and controller.
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It is important to note that this study was part of a larger project, meaning that other variables 
were also assessed across the three time points, but these are not the focus of the current study. 
Details on the complete project can be found here: https://osf.io/k53m4.

Measures

Tangibility
Tangibility (Bailey et al., 2015) was measured with a three-item seven-point scale (e.g. “I can easily 
imagine how meat and dairy production affect the environment”), ranging from 1 (Totally disagree) 
to 7 (Totally agree). Item scores were averaged to create a reliable construct (Cronbach’s alpha = .89, 
M = 4.96, SD = 1.27).

Proximity
Proximity was measured with a sub-scale of affective psychological distance (Lee et al., 2018). It was 
a four-item seven-point scale (e.g. “In general, I feel emotionally involved with environmental 
issues”), ranging from 1 (Totally disagree) to 7 (Totally agree). The items formed a reliable scale 
(Cronbach’s alpha = .94, M = 3.60, SD = 1.63).

Climate-friendly food choice
To assess climate-friendly food choice, we used a simulated grocery shopping choice task (Meijers & 
Rutjens, 2014; Van Horen et al., 2024). Participants were asked to imagine they were shopping in a 
grocery store, where they viewed nine product categories (e.g. sandwiches, salads, fresh meals). For 
each category, they were asked to choose the item they would most likely pick from three options. 
For each choice, there was always one option with beef (lower climate-friendly), one option with 
chicken or dairy (medium climate-friendly), and one plant-based option (higher climate-friendly). 
We calculated a climate-friendly food choice score for each participant by assigning −1 for each low 
climate-friendly choice, 0 for each medium climate-friendly choice, and +1 for each high climate- 
friendly choice, resulting in a possible score range from −9 to 9. This choice task was included in T1 
(M = −1.67, SD = 4.03), T2 (M = −1.25, SD = 4.33), and T3 (M = −1.09, SD = 4.43).

Environmental footprint score
Building on previous research (Plechatá et al., 2022, 2025), we calculated an overall environmental 
footprint score by weighting the shift in participants’ self-reported eating behavior during the 

Figure 4. Flow chart of study design and measures.
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course of the study. Eating behavior was measured by asking participants, at T1 and T3, to indicate 
how often, during the past week, they ate a particular type of food. Each food was measured indi
vidually, and participants could answer on an eight-point scale ranging from 1 (I never eat/drink 
this) to 8 (more than 3 times a day). The types of food that we measured were: beef (MT1 = 3.59, 
SD = 1.28; MT3 = 3.62, SD = 1.37), pork (MT1 = 2.89, SD = 1.37; MT3 = 3.01, SD = 1.41), chicken 
(MT1 = 3.89, SD = 1.25; MT3 = 3.89, SD = 1.28), cheese (MT1 = 4.29, SD = 1.48; MT3 = 4.13, SD =  
1.51), dairy (MT1 = 5.02, SD = 1.67; MT3 = 4.78, SD = 1.62), meat alternatives (MT1 = 2.09, SD =  
1.25; MT3 = 2.19, SD = 1.31), and dairy alternatives (MT1 = 1.71, SD = 1.27; MT3 = 1.69, SD = 1.29). 
Based on their climate impact, beef and pork were categorized as lower climate-friendly foods, 
chicken, cheese, and dairy as medium climate-friendly foods, and meat and dairy alternatives as 
higher climate-friendly foods.

To reflect the environmental impact, increased consumption of plant-based proteins was 
assigned a positive weight of +2, indicating a beneficial effect. Conversely, the negative environ
mental impact of increased red meat consumption was reflected by a weight of −2. Consuming 
more white meat and vegetarian options (including dairy), while still having a negative environ
mental impact, is less detrimental than red meat consumption and was thus assigned a smaller 
negative weight of −0.5. Ultimately, this process yielded a composite score representing a proxy 
for the overall environmental impact from their diet (M = 0.04, SD = 5.60).

Results

Hypothesis testing

To test our hypotheses, we used the PROCESS macro (Hayes, 2013; Model 6) to predict both initi
ating and maintaining climate-friendly food choices. Virtual reality (vs. control) served as the inde
pendent variable and tangibility and proximity served as (serial) mediators. Following 
recommendations by Long and Ervin (2000), the model was specified with 95% confidence intervals 
(5,000 bootstrap samples) and heteroscedasticity-consistent standard errors and covariance matrix 
estimators (HC3). An overview of the results can be found in Table 1. For a visualization combining 
the main standardized findings of both models see Figure 5.

Furthermore, to facilitate the interpretation of the mediation models, means and standard devi
ations of the dependent and mediator variables (per experimental condition) are shown in Table 2.

Direct effects of virtual reality on climate-friendly food choices
As shown in Table 1, VR had a significant positive effect on both initiating (p = .023) and maintain
ing food choices (p = .003) climate-friendly food choices. Participants in the VR condition selected 
more plant-based products immediately after the intervention (T2) and again one week later (T3), 
compared with those in the control group, supporting H1.

For context, baseline (T1) dietary intake revealed a predominant reliance on animal-based pro
ducts, particularly chicken, beef, pork, milk, and cheese, while plant-based alternatives such as meat 
and dairy substitutes were rarely chosen (Table 2).

The underlying mechanism: tangibility and proximity
As shown in Table 1, VR significantly increased perceived tangibility of environmental impacts (p  
< .001). Higher tangibility, in turn, was associated with greater psychological proximity (p < .001). 
Proximity subsequently predicted both the initiation (p = .001) and maintenance (p < .001) of cli
mate-friendly food choices. Mediation analyses confirmed significant indirect effects of VR on food 
choices through the sequential pathway of tangibility and proximity (initiating food choice: b* =  
0.06, SE = 0.03, 95% CI[0.02, 0.12]; and maintaining food choice: b* = 0.06, SE = 0.03, 95% 
CI[0.02, 0.12]), supporting H2–H5.
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Impact on environmental footprint
To assess broader dietary shifts, we compared environmental footprint scores across conditions. The 
VR group (M = 0.61, SD = 6.77) did not differ significantly from the control group (M = −0.64, SD =  
3.37), t(148) = 1.37, p = .174, Cohen’s d = 0.22. Thus, while VR influenced food choices in the exper
imental tasks, it did not produce measurable changes in overall dietary intake during the study period. 
Taken together, the results show that VR encouraged more climate-friendly food choices through 
increased tangibility and proximity, although broader dietary patterns remained unchanged.

Discussion

The aim of this paper was to examine whether and how virtual reality can encourage climate- 
friendly food choices among adolescents by making consequences easier to imagine (tangibility) 
and subsequently feel closer to one’s own life (psychological proximity). Our results support 
three main conclusions: (1) Virtual reality can encourage and help maintain climate-friendly 
choices, (2) tangibility and proximity form a serial pathway that helps explain these effects, and 
(3) broader dietary shifts will likely require additional supports beyond a virtual reality activity.

Virtual reality as an innovative solution in the fight against climate change

Our results show that VR can foster climate-friendly food choices by transforming abstract conse
quences into tangible experiences, with tangibility and proximity explaining how VR drives action. 

Figure 5. Mediation analysis illustrating the tangibility–proximity–action framework.
Note: The figure presents a combination of two mediation models, displaying only significant paths for parsimony. All coefficients are standardized. 
Full coefficient details can be found in Table 1. *p < .05, ***p < .001.

Table 2. Descriptive statistics for study variables per experimental condition.

Variable Virtual Reality (n = 81) Control (n = 69)

M SD M SD d

Tangibility 5.34 1.18 4.53 1.24 0.67***
Proximity 3.80 1.72 3.37 1.50 0.26
Climate-friendly food choice

Baseline (T1) −1.98 4.11 −1.30 3.92 −0.17
Initiating (T2) −1.10 4.67 −1.42 3.93 0.07
Maintaining (T3) −0.85 4.65 −1.36 4.19 0.12

***p < .001.
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These findings are in line with exemplification theory (Zillmann, 1999) and construal level theory 
(Trope & Liberman, 2010), as well as neuroscience research showing that VR is encoded in the brain 
more like lived events than abstract information (Kisker et al., 2021). Exemplification theory 
explains how exposure to consequences of food choices in VR can make individuals feel as if 
they have “experienced” the consequences firsthand. This mechanism was clearly reflected in our 
VR intervention. For instance, each food choice immediately shaped the jungle environment. 
When participants selected a beef-based product, the VR jungle deteriorated; trees disappeared, 
biodiversity diminished, and chainsaw sounds echoed in the distance. By contrast, choosing a 
plant-based product revitalized the jungle, with new trees sprouting and birds and butterflies reap
pearing. These direct cause-effect links between each food choice and the resulting environmental 
change vividly conveyed the impact of these decisions.

Construal level theory (Trope & Liberman, 2010), provides a complementary explanation for 
these effects by linking concreteness to psychological proximity. In our study, greater tangibility 
was associated with higher perceived proximity, which in turn was related to more climate-friendly 
food choices. This pathway helps explain why VR’s ability to render abstract environmental impacts 
as concrete, sensory experiences can increase their perceived relevance and urgency.

When consequences feel closer, individuals are more likely to experience a sense of urgency and 
moral responsibility, which in turn promotes pro-environmental behavior (Fleury-Bahi, 2008; Mei
jers et al., 2023). In our study, this translated into adolescents initiating and maintaining more cli
mate-friendly food choices in the VR condition than in the control condition. By making 
environmental impacts both tangible and proximate, VR bridged the gap between abstract sustain
ability issues and everyday decision-making.

Challenges in driving comprehensive dietary shifts

While the intervention influenced individual food choices within the study, it did not translate into 
significant changes in adolescents’ overall diets outside of the study context. This highlights the 
complexity of shifting dietary behavior in sustainability domains. Adolescents’ food consumption 
is shaped by multiple social, cultural, and economic factors (Deslippe et al., 2023), with parents 
often playing a decisive role in household food decisions (Savage et al., 2007). Such external influ
ences may limit the extent to which a single VR-based intervention can reshape real-world diets.

Beyond individual choices, dietary change requires broader awareness of how food systems con
tribute to environmental challenges such as deforestation (Burnside, 2018) and biodiversity loss 
(Mahecha et al., 2022). By immersing users in interactive simulations, VR can help illustrate 
these otherwise abstract interdependencies, making systemic impacts of food consumption more 
concrete. In this way, VR may serve as a bridge between personal behavior and global sustainability 
outcomes.

However, the absence of broad dietary shifts in this study underscores that VR is not a stand- 
alone solution but works best when combined with structural supports such as food accessibility 
and affordability (Papargyropoulou et al., 2025; Springmann & Freund, 2022). Framed this way, 
VR can complement policy and advocacy initiatives by linking everyday dietary choices to broader 
climate outcomes, thereby aligning with global sustainability priorities such as the UN’s Sustainable 
Development Goals (2023) on responsible consumption (SDG 12) and climate action (SDG 13).

Limitations and suggestions for future research

While this study provides valuable insights into the potential of VR to promote climate-friendly 
food choices, the sample used poses certain limitations. The focus on adolescents, while highly rel
evant, may limit the generalizability of the findings to other age groups. However, the effectiveness 
of VR interventions may vary significantly across different populations (Bailey & Bailenson, 2017), 
such as younger children, adults, or older individuals, who may have differing levels of cognitive, 
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emotional, and technological engagement with immersive technologies (e.g. Abels et al., 2021; 
Bauer & Andringa, 2020; Jäncke, 2009; Smit et al., 2021).

Future research should explore the applicability and underlying mechanisms of VR interven
tions in diverse audiences to broaden the scope and impact of these findings. For example, studies 
could investigate whether VR-based sustainability education introduced to children and pre-ado
lescents might instill pro-environmental behaviors at an earlier stage, before dietary habits become 
entrenched. Similarly, examining adults could provide insights into influencing individuals with 
more established consumption patterns but significant purchasing power and household influence.

Additionally, engaging older adults could reveal unique dynamics in how VR resonates with this 
demographic. Older adults, who may perceive their relationship with the future differently than 
younger audiences, could exhibit varied responses to sustainability interventions. Socioemotional 
selectivity theory (Carstensen, 2021) suggests that, as individuals age, their goals often shift from 
being driven by desirability – focused on ambition and long-term rewards – to feasibility, empha
sizing practicality and immediate relevance. This shift may make interventions that highlight tan
gible and temporally proximate benefits more impactful for older audiences. Conversely, older 
adults often express a heightened concern for leaving a positive legacy or contributing to the 
well-being of future generations (Neller et al., 2023), which could enhance their receptivity to 
VR experiences that emphasize these themes.

Furthermore, the limited effects on eating behavior may reflect deeply ingrained dietary habits 
and cultural norms, which likely require longer-term or more multifaceted interventions to disrupt. 
Longitudinal studies are needed to assess whether the initial effects of VR on specific behaviors 
translate into broader, sustained dietary shifts over time. Additionally, parental influence should 
be considered in reinforcing or limiting dietary change. Conversely, adolescents may also play a 
role in shaping household food choices, encouraging shifts in parental consumption behaviors, 
and acting as catalysts for change within their families. Our findings underscore the importance 
of continued investigation into how innovative technologies like VR can contribute to complex, sys
temic changes necessary for combating climate change.

Implications for theory and practice

This study advances environmental communication theory in three ways. First, by focusing on ado
lescents in real-world school settings, it highlights a developmental stage where dietary habits are 
still forming (Deslippe et al., 2023), thereby identifying when immersive interventions may be 
most impactful. Second, it clarifies the mechanism through which VR fosters climate-friendly 
food choices: VR increases tangibility, which is associated with greater psychological proximity, 
and these factors together relate to behavior. This integration of exemplification theory (Zillmann, 
1999) and construal level theory (Trope & Liberman, 2010) extends prior VR studies (e.g. Meijers et 
al., 2022; Plechatá et al., 2022) and moves beyond outcome-focused effects and specifies how 
immersive experiences operate. It also contributes to ongoing debates on psychological distance 
by showing that proximity may be best understood as a consequence of tangible design (Brügger, 
2020; Maiella et al., 2020). Third, by providing longitudinal field evidence, the study demonstrates 
not only the initiation but also the short-term maintenance of climate-friendly food choices. This 
suggests that immersive experiences may be encoded as vivid episodic memories (Kisker et al., 2021; 
Lenormand et al., 2024), extending the temporal scope of immersive communication research.

Practically, the findings highlight VR’s potential as a communication tool that makes abstract 
climate issues concrete, personally meaningful, and actionable. The tangibility–proximity–action 
framework provides a transferable design principle for communicators, in which consequences 
are first rendered tangible, then connected to users’ immediate contexts, and finally linked to 
actionable alternatives. Our findings show that this approach was effective with adolescents in 
school settings and may also be applied in other sustainability domains such as water conservation 
(Ehret et al., 2021), deforestation (Burnside, 2018), and biodiversity loss (Mahecha et al., 2022). For 
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educators, NGOs, and policymakers, the framework provides a concrete tool for creating immersive 
communication campaigns that translate abstract sustainability issues into meaningful behavioral 
action.

Ultimately, the findings underscore that VR should be seen as a complementary strategy. Its 
strongest potential lies in supporting broader systems-level change by helping individuals connect 
their everyday dietary decisions to structural reforms and global sustainability priorities, particu
larly the UN’s Sustainable Development Goals (2023) on responsible consumption (SDG 12) and 
climate action (SDG 13).
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