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Virtual reality can change
attitudes and nudge the
behavior of city inhabitants
Virtual reality (VR) has the potential for spreading awareness, influencing attitudes, and nudging behaviors. Our
study on the effects of VR on viewers shows that VR is
significantly more powerful compared to personal computers when influencing content viewers’ attitudes. VR
induces spatial presence, which leads to more favorable
attitudes towards the viewed content. Thus, VR is an
efficient tool when the goal is to raise city inhabitants’
awareness of various topics, and eventually to affect their
behavior.

AUTHORS

Ilia Gugenishvili &
Anna-Greta Nyström
Åbo Akademi University,
School of Business and Economics

DATA & METHODS

Controlled experiment with
two test groups (Group 1: VR
headset Oculus Quest 2, Group
2: PC), 72 test persons, survey
study, statistical data analysis
KEY WORDS

Virtual reality, attitudes, empathy, behavioral nudging

FIND HERE…

Are VR and 2D platforms
equally effective for behavioral
nudging? p. 2
How can VR be used in the
urban community context? p. 4

RECOMMENDATIONS

Set up VR corners or VR pop-up
sites to raise awareness about
social and environmental issues,
such as risky traffic behavior, littering, future changes of specific
locations or spaces.

Use VR campaigns to influence
feelings and attitudes, resulting
in the prevention of, for instance,
xenophobia, racism, and bullying,
and promotion of equality among
community members.
Include clear call-to-action in the
VR content to motivate specific
behaviors or to promote the city
and local businesses.
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Since the release of HTC Vive and Oculus Rift in 2016, virtual reality (VR)
technology has become increasingly affordable and widely accessible. In
the beginning, VR mainly captured the interests of gamers but is nowadays
widely used in different industry areas, from construction and manufacturing to education. Among consumers, the technology has shown practical
uses especially for spreading awareness, in˜uencing attitudes, and nudging behaviors, in addition to providing immersive experiences in gaming
and entertainment. This potential is increasingly being used in Finland in
engineering design solutions, but less as support for urban planning and
interaction or communication between city ofÿcials and inhabitants. This is
partly due to the lack of scientiÿc knowledge on the topic, and partly due
to the scarcity of easy-to-use or tailored VR solutions with clear value-creating elements.

VR impacts behavior
In our research, we aimed at revealing the effect of VR on behavior to draw
conclusions on how VR can be used to create value in an urban community context. To receive a reliable answer to this question, we opted for a
controlled experiment, comparing VR content to PC content. As the context of the experiment, we chose prosocial behavior, the act of intentional,
voluntary, and somewhat costly actions of certain actors that beneÿt the
recipient. Donating to charity is an example of prosocial behavior. In the
case of prosocial behavior, the variables and explored relationships are not
necessarily context-bound and can apply to other domains, such as training, tourism, learning, shopping, planning, and visualization, etc. We were
thus able to compare two separate groups of people and determine if and
how VR affects their behavior.
In the experiment, we asked the participants of the groups to watch
a 360 video, “The Displaced”, produced by The New York Times, that
explores the global refugee crisis through the stories of three children.
One group watched the video using VR headsets, while the other group
watched the video on a PC screen. The impacts of the transmittance
method were analyzed by questionnaire.
The results of the experiment showed that spatial presence perceptions were stronger in the VR group1. Spatial presence refers to the feeling of being present in the scene and perceiving the situations from the
ÿrst-person perspective. Also, when we had a closer look at empathy,
which means being able to take the perspective of and understand another’s emotions, we found it stronger in the VR group2. The main ÿnding of
the experiment, however, is the differences in actual behavior when a callto-action is added to the experiment. This means, that after watching the
video content, we asked the participants to donate a sum of money: 73%
of those who watched the content in VR donated money to the cause,
while 54% donated among those who watched it on a PC. We also found
a striking difference in donations depending on whether the action was
made public or private. When a person displays the donation publicly,
82% donated compared to anonymous donations; in such a case, 67%
donated money to the cause.
1
2

MVR= 5.18, MPC=3.74; p< .000
MVR= 5.78, MPC=5.12; p= .028

Prosocial behavior
refers to activities,
in which people
on purpose beneÿt others or society.
This can be helping, cooperating,
sharing, comforting, or donating.
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Figure 1. The experience of spatial presence and empathy were higher in the VR group, compared to the PC group.

DONATION BEHAVIOR

DONATION VS. ANONYMITY

Figure 2. VR viewers were more likely to donate money as were those who did it publicly.

Studying how VR may in˜uence attitudes and behavior positively or
according to a set expectation involves recognizing and understanding
complex processes. We found in our study that mentally digesting images,
also called visual-spatial imagery (VSI), in˜uences how the viewer interprets and integrates the information gathered from the content with his/her
general knowledge of the world. Also, this affects how people understand
spatial presence in general. In fact, spatial presence is key in having a positive VR experience. VR is praised for providing immersive experiences
or pulling the viewer into a real or imagined world where the viewer can
potentially interact with the environment. However, people understand this
“new reality” differently and may relate it to previous and general knowledge in unpredicted ways depending on their visual-spatial imagery abilities.
Based on the results, we identiÿed four main effects of VR on viewers.
Next, we suggest how these may be translated into concrete action for the
purpose of instructing and enlightening urbanites.

VIRTUAL REALITY’S MAIN
EFFECTS ON VIEWERS






Enhancing spatial presence
Affecting feelings and attitudes
Provoking empathy
Requiring a call-to-action
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Enhancing spatial presence
In the urban context, we suggest using VR content for sharing information and raising awareness about social and environmental issues aligned
with the municipality’s strategic areas, where real-life simulations are too
dangerous or difÿcult to execute. Examples of such content could be the
illustration of what the city would look like in 2100 if we disregard climate
change, the workload required for cleaning up after a large public event, or
what might happen as a result of speeding or risk-taking in trafÿc. This can
be done by organizing campaigns in different locations, such as shopping
malls, ofÿces, at large public events, and most importantly in educational
institutions, either as ÿxed VR corners or as pop-up stations.

Enhancing feelings and attitudes
We believe that changing attitudes using VR would have a long-lasting effect and allow city inhabitants to perceive their own responsibility in
making city areas safe, clean, and inclusive for all. An immersive VR experience that boosts understanding of a speciÿc topic, activity, or location
can, for instance, discourage littering in public spaces, reinforce trafÿc
rules, or prepare inhabitants for urban changes or developments towards
smart and sustainable cities.

Potential provoking of empathy
VR particularly enhances the feelings of empathy and helps the viewer to
understand others’ emotions by perspective-taking. This ÿnding could be
used for promoting safety and equality among city inhabitants. VR content
illustrating what it feels like to be excluded, bullied, or isolated can help
adults and children put themselves in someone else’s shoes. Such content can be experienced in VR corners or pop-up stations at various establishments. These establishments may include hospitals, libraries, homes
for the elderly, refugee camps, ofÿces, and most importantly schools. The
strength of such campaigns lies in the prevention of xenophobia, racism, bullying, or exclusion. VR can support the development of positive
attitudes and actions towards multiculturalism, equality, and diversity by
awakening empathy.

Content requiring a call-to-action
Currently, most VR content lacks a clear call-to-action. We recommend
that VR campaigns include this option. For instance, promotional VR content shown at the airport or in shopping malls provide an opportunity to
make actual purchases or bookings of restaurants or museums, which
supports tourism and local businesses. There are business opportunities
to be explored in such ideas, especially as regards innovative marketing
and communication approaches that rely on advertisers being featured in
the VR content.
Nonetheless, virtual reality is also an effective tool for making citizens
aware of different urban, social, and ethical issues. These can be risky trafÿc behavior, consequences of certain actions such as littering or bullying,
besides sharing and spreading information about cultural events and activities (restaurants, tours, etc.). Virtual reality can thus be used to affect city
inhabitants’ behavior.

Virtual reality is an
effective tool for
making citizens
aware of different
urban, social, and
ethical issues.
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HOW THE STUDY WAS CONDUCTED

CONTACT INFORMATION

The experiment was conducted face-to-face at Abo Akademi University’s
premises between October 2020 and March 2021. 72 respondents (53%
female) all live, work or study in Finland. The respondents were randomly
assigned to two groups and shown a short documentary “The Displaced”,
which illustrates the global refugee crisis by telling the stories of three children, who have been displaced by a war. Group 1 watched the movie in VR
(Oculus Quest 2), while group 2 watched it on a personal computer (PC)
(20.2 inches monitor). Afterward, they flled in a questionnaire designed to
capture their feelings and attitudes.
Experiences of spatial presence and empathy were compared using
the Independent Samples T-Test. To measure donation vs. anonymity we
informed participants that fve randomly chosen participants would win a
bonus (€50). In the questionnaire, we asked them to donate the sum in case
of winning the bonus (anonymous condition). Before leaving the experiment
room, we asked the participants to write their email address and leave the
information in the donation box if they intended to keep the sum (not anonymous). The results of these two requests were then compared.
The study, led by Docent Anna-Greta Nyström, was part of the research
project “The connected urban community”, on 5G’s new opportunities for
municipalities, led by Professor Anssi Öörni. The project was funded from
Turku Urban Research Programme (2019-2020).
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