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Abstract 
By providing immersive virtual experiences, technologies such as augmented and virtual 
reality (AR and VR) offer possibilities to advance environmental communication and 
behavioral interventions. We surveyed studies published in peer-reviewed journals to 
identify key drivers of pro-environmental behavior (PEB) that have been affected using 
immersive virtual experiences. This systematic literature review contributes to our 
understanding of the effectiveness of immersive storytelling for motivating pro-
environmental behavior. 
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Introduction 
While major global institutions constantly warn about the impact of human behavior on the environment 
(IPCC, 2021), environmental communicators still face a great challenge: how to convince people to change 
behavior now, to contribute to something that will happen in the future? Information Systems (IS) 
community is expected to respond and propose foster research on Green IS – innovative technological 
solutions for addressing environmental sustainability challenges (Elliot & Webster, 2017; Melville, 2010).  

In this context, one type of technology may be especially useful. Thanks to its ability to provide realistic and 
sensory-rich virtual experiences and create a sense of presence (Innocenti, 2017), technologies such as 
augmented (AR) or virtual reality (VR) may influence users’ cognitive and psychological factors and become 
a promising tool for promoting environmental behaviors (PEB)1 (Fauville et al., 2020). This paper aims at 
examining the existing literature to identify key drivers of PEB that have been affected by immersive virtual 
experiences. Overall, this systematic literature review contributes to understanding the potential of 
immersive storytelling2 for pro-environmental communication efforts and behavioral interventions. 
 

                                                             
1 We will use the term pro-environmental behavior (PEB) to describe any conscious behavior that intends to lower one’s negative 
impact on the environment  (Kollmuss & Agyeman, 2002). 
2 Immersive storytelling refers to a narration technique using immersive technologies (AR and VR) to provide sensory-rich experience 
in which users feel the sense of presence in a computer-generated environment. See example: Thomas et al., 2018 
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Methods 
The literature search followed strict guidelines a logical procedure that ensures replicability and 
transparency (Linnenluecke, 2020; Templier & Paré, 2015). The search was conducted in the period 
between February 2021 and August 2021, in the databases Scopus and Web of Science, by using keywords: 
“augmented reality” OR “virtual reality” OR “mixed reality” OR “extended reality” OR “virtual” OR 
“immersive technology” AND “environmental sustainability” OR “climate change” OR “nature” OR “green” 
OR “pro-environmental behavior”. The initial search of the literature gathered 903 records from diverse 
sources. After removing duplicates (386), 517 items were further refined by examining the article abstracts 
and using the following inclusion/exclusion criteria: (1) we included only peer-reviewed journal articles; 
(2) written in English; (3) published after 2000; (4) containing empirical studies measuring at least one of 
the three elements of environmental engagement – cognitive, affective and behavioral (Lorenzoni et al., 
2007).  Our focus is on technology that provides highly immersive virtual environments (HIVE), but we 
also included studies conducted in low immersive virtual environments (LIVE) (Innocenti, 2017) to gain a 
deeper understanding of this phenomena. Finally, our literature search resulted in 25 papers (13 HIVE; 12 
LIVE) from various disciplines, including computer science, environmental science, psychology, 
management. 

Results and discussion 
We conducted an in-depth analysis of the collected papers to identify the key drivers of PEB addressed using 
high- or low-immersive virtual environments. The analysis revealed interesting insights regarding the 
potential of virtual experiences for affecting PEB through six drivers: (1) beliefs that one’s action have an 
impact (such as self-efficacy and locus of control); (2) environmental concern and awareness; (3) 
connectedness to nature; (4) behavioral intentions; (5) psychological distance; (6) risk perception. Some 
studies measured the impact on real behavior (see Table 1 for details). 

Reference 
Beliefs 

Concern 
and 

awareness 

Connected
ness to 
nature 

Intention Psychologi
cal distance 

Risk 
perception 

Real 
behavior 

Technical 
and control 
measures 

Ahn et al., 2014 x x   x     x x 
Ahn et al., 2015 x     x     x   
Ahn et al., 2016   x           x 
Bailey et al., 2015             x x 
Bateman et al., 2009       x         
Breves & Heber, 2019     x         x 
Breves & Schramm, 2021   x   x x x   x 
Chirico et al, 2020   x   x       x 
Fiore et al., 2009.       x       x 
Fox et al, 2019 x     x x x   x 
Greussing, 2019   x           x 
Hsu et al., 2018   x   x       x 
Isley et al., 2017             x x 
Joerß et al., 2021       x       x 
Markowitz et al., 2018   x   x       x 
Matthews et al., 2017       x         
Moore &  Yang, 2019   x   x     x x 
Nelson et al., 2020   x         x x 
Oh et al., 2020 x     x       x 
Olschewski et al., 2012       x         
Prada et al., 2015   x           x 
Schaeffer et al., 2018       x         
Soliman et al., 2017     x       x x 
Treuer et al., 2018   x   x       x 
Zaalberg & Midden, 2013   x   x       x 

 

Table 1. PEB and its underlying drivers addressed in the surveyed literature 

Most importantly, data from the collected studies suggest that immersive virtual experiences can influence 
some psychological factors important for environmental engagement, such as beliefs (relates to the 
perception of the extent to which one’s action could have an impact to the environment, e.g. environmental 
self-efficacy and locus of control (see Ahn et al., 2014)); environmental concern and awareness (e.g. a study 
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by Chirico et al. (2020) tested how different presentations of statistical data on plastic consumption affected 
participants' pro-environmental attitudes); connectedness to nature (results of a study by Breves & Heber 
(2019) suggest that immersive videos, comparing to regular videos of nature, lead to significantly stronger 
sense of presence and commitment to the nature); behavioral intentions (a set of studies aimed at testing if 
presenting an information in visual forms, in contrast to conventional numerical format, can enhance the 
content evaluability in non-market valuation studies; those virtual simulation lead to subjective beliefs that 
are closer to actual risks (Fiore et al., 2009)); psychological distance (one study tested the impact of a 
serious game on environmental attitudes, psychological distance, and behavior; the feeling of being 
psychologically close to the an environmental issue (polluted river), that was manipulated in VR, enhanced 
the perception of an environmental risk, which consequentially lead to more environmental behavior and 
support for environmental policies (Fox et al., 2019); and risk perception (in one experimental study 
participants viewed a video explaining negative consequences of mono-cropping in agricultural practices; 
VR technology successfully created the sense of presence, it was not successful in manipulating all the 
variables studies in the experiment (Breves & Schramm, 2021)). 

Several studies from the surveyed sample tested the impact of virtual experiences on real pro-
environmental behavior (for example, while a study by Soliman et al., (2017) assessed PEB by participants 
expressing interest in the campus sustainability plan, a study by Ahn et al. (2015) measured if participants 
aimed at conserving the paper while cleaning water from the table with napkins). Results are mixed and 
suggest limited potential of immersive experiences that needs further exploration. One of the biggest 
strengths of immersive storytelling is their ability to generate the feeling of presence, which is suitable 
especially for those who are not able to vividly imagine future scenarios. However, we warn that despite 
their potential, immersive behavioral interventions poses some risks and challenges. In some cases, virtual 
experiences were counter-effective in promoting PEB as they distracted users from obtaining relevant 
information (Greussing, 2019). Also, in order for a virtual experience to have an impact, people must want 
to experience it in a natural settings (Fox et al., 2019), which is one of the greatest challenges that affect 
emerging technologies not yet fully adopted by masses. 
This study has several limitations. First, we advise to take this analysis with caution due to small effect sizes 
of most of the surveyed studies. Most of the studies did not measure real behavior (but rather intentions of 
hypothetical behavior), did not include  a control treatment, did not incentivize participants for 
participation. Therefore, to make conclusions with confidence, more research is needed. Furthermore,  our 
survey sample consisting of 25 paper is very small. We are aware that the application of virtual 
environments for addressing PEB is a very novel topic, and perhaps including the conference paper would 
provide more insights into this emerging field. Also, we focused on empirical and experimental papers, but 
conceptual or qualitative papers should not be neglected as they would help us in understanding the 
potential of immersive storytelling. Finally, the heterogeneity of surveyed papers posed a great challenge 
for analysis. It took a great deal of time to analyze and synthesize data from studies that investigated diverse 
set of measures applying different methods, and communicated results using different terminology.  

Conclusion 
Despite limited empirical support, immersive communication and storytelling offers great potential to 
enhance traditional environmental communication. There is an obvious potential for improving 
environmental communication with AR and VR, but we need more research on this topic to make concrete 
conclusions. This systematic literature review  could serve our community to better understand the 
possibilities and challenges of AR and VR for enhancing environmental campaigns and motivating PEB. 
This paper provide a theoretical base for conducting controlled experimental studies in virtual 
environments, which is the next step of this research project. 
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