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Abstract

The current study seeks to explore whether virtual reality (VR) can be more effective that
traditional 2D in influencing emotional responses (namely, empathy and sympathy) considering
different movie genres. A factorial design 2 (movie genre: animation; documentary) x 2 (VR;
2D) between-subjects experiment was employed. A total of 145 participants were recruited.
Findings suggest that sympathy and empathy responses to movies are affected by the
technological format used to experience a movie, being higher in VR than in 2D. Regarding
sympathy, the conducted analysis suggests that the movie genre has a higher impact than the
format. Additionally, the present study concludes that the interaction between technological
format and movie genre has a significant impact on WOM.

Keywords: virtual reality; cinematic virtual reality; empathy; sympathy; WOM; motion picture.

Introduction

Movies have a narrative potential that allows individuals to understand
personal and societal issues. Considering the high-risk investment on movie
production, the narrative and marketing efforts are decisive factors to the success in the
box office. As Kerrigan (2018) argues, movies’ importance lay in their ability to tell
myths, despite the technology used to do so. However, even though the narrative is
determinant, technology has always played a major role in the motion picture industry
since the beginning of cinema (Eliashberg, Elberse & Leenders, 2006).

Virtual reality (VR) represents the construction or use of a virtual world where
users feel immersed as if they were part of that environment (Loureiro et al., 2019;
Loureiro, Bilro, & Angelino, 2020; Loureiro, Correia, & Guerreiro, 2022). At the core
of a VR immersive experience is the empathy factor (Shin, 2018; Rodrigues &
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Loureiro, 2022). Empathetic responses are often considered by screenwriters and film
critics the ultimate experience a spectator can have from a movie. Therefore,
considering the multisensory stimuli the technology can provide, there has been a high
investment in VR in the motion picture industry. Yet cinematic virtual reality is still at
an early stage and the literature is scarce on how consumers will perceive it.

Our study gives a contribution to the literature by exploring how emotional
responses vary across technological mediums (2D and VR), considering different
movie genres (documentary and adventure). Additionally, we seek to understand how
emotional responses influence word-of-mouth (WOM), a determinant brand attitude
regarding consumers consumption decisions of movies (Angelino, Loureiro, & Bilro,
2021; Loureiro, Guerreiro, & Japutra, 2021; Yoon et al., 2017).

Literature Review

The first forms of cinema were more concerned with the display itself than
with the narrative due to the curiosity for the device (Kerrigan, 2018). However, as
filmmakers progressed, the attention turned to narrative engagement. The way humans
process narratives is similar to how they process and interpret their experiences.
Narratives can strengthen emotional connections, stimulate imagination, memories,
passion, and contributes to confer sense to the world (Laer et al., 2018; Loureiro, 2020).

Ross (2020) explains that VR can provide processes that create a more direct
experience of the movie to the spectator and can even heighten empathy in the audience.
According to Rooij (2019), and regarding the motion picture industry, sympathy
requires some sort of supportive emotion for a character and comprehension for the
events in the narrative. However, sympathy is a more distanced feeling than empathy.
Empathy is a stronger emotional response and, therefore, a key element when
examining the emotional relationship between the spectator and the fictional characters
(Escalas & Stern, 2003; Loureiro, Guerreiro, & Ali, 2020). Different mediums can
enhance transportation differently (Anaza et al., 2019). According to Shin and Biocca
(2017), VR viewing and interaction improve users’ engagement and are positively
associated with consumers’ experience of empathy. Therefore, it would be relevant to
understand how the technology affect consumers’ empathy and sympathy comparing
with 2D traditional screens. On this basis and considering the existent literature the
following hypotheses are proposed:

H1: There is an interaction effect between technological format (2D or VR)
and movie (documentary and animation) on sympathy

H2: There is an interaction effect between technological format (2D or VR)
and movie (documentary and animation) on empathy

The motion picture industry is a risky venue (Eliashberg, Hui, & Zhang, 2007).
The failure of a movie regarding box office performance can have a high negative
financial impact on movie studios, even major ones (Eliashberg, Hui, & Zhang, 2007).
Movie genre is an important determinant of movie consumption decisions by the
audience. Movie genre preferences is also positively related to consumer personality
and lifestyles (Desai & Basuray, 2005). Further, as literature contends, both positive
and negative WOM plays a crucial role in determining moviegoers’ consumption
decisions as it allows consumers to evaluate the quality of a movie even before
watching it. In fact, WOM can be decisive of a movie’s success, considering that



positive WOM can lead to a greater audience watching the movie and, therefore, greater
box office performance (Yoon et al., 2017; Craig, Greene, & Versaci 2015). Therefore,
considering the expectations but also the limitations and challenges CVR has, the
following hypothesis is suggested:

H3: There is an interaction effect between technological format (2D or VR)
and movie (documentary and animation) on WOM.

H1
Movie Genre v| Sympathy |
(documentary; ——
adventure) s e H2
‘;>><:\ ;/j;: Empathy |
Technological A gy
Format . -~ H3
(VR; 2D) ‘I ot |
Fig. 1. Conceptual Model
Methodology

This study followed a factorial design 2 (movie story: documentary, animation) x 2
(technology format: 2D, VR) between-subjects experiment. The dependent variables
are sympathy, empathy and WOM. We decided to use two existing movies in order to
increase this study’s ecological validity. The movies chosen for this research have VR
and 2D counterparts’ available. Two different movie genres were considered:
animation and documentary. As research contends (Wehrmann & Barros, 2017), a
single movie can be labelled with multiple genres. In this case, the two movies selected
for this study (Is Anna Ok? and Crow: The Legend) are also short movies that were
computer generated. The 2D counterparts are available on YouTube, and the VR
version was downloaded to be experienced with the Oculus Rift headset device. The
experiment consisted of two groups of participants: the control group (experienced the
movies in 2D) and the experimental group (experienced the movies in VR). A total of
145 participants were recruited (78 in the control group).

Results

The two-way ANOVA was applied to test the hypotheses H1, H2 and H3 through the
test of Between-Subjects effect (see Table 1). Regarding H1, we accept the null
hypothesis and conclude that the independent variables and their interaction do not have
a significant effect (F, 141=2.366, p=.126) on sympathy. Thus, H1 is not supported.
However, considering the independent Format, there is a statistically significant
difference (p = 0.02), meaning that Format has a significant effect on the dependent
sympathy. The same occurs with the independent Movie. A similar situation is observed
to the interaction effect of technological format and movie genre on empathy (F,



141)=2.656, p <.05) is significative and so H2 is not supported (only the single effects
are significant). Regarding the variable WOM, the interaction effect of technological
format and movie genre is significant (Fq, 141=16.623, p <.05) supporting H3.
According to the Partial Eta column, 10.5% of the variance in WOM can be attributed
to the interaction between Format and Movie Genre.

Table 1. Tests of Between-Subjects Effects for Sympathy, Empathy and WOM

Mean ) Partial
Source Df Square F Sig. Eta
Square
Sympathy
Corrected Model 3 6.667 8.305 .000 150
Format 1 8.242 10.267 .002 .068
Movies 1 10.804 13.459 .000 .087
Format*Movies 1 1.899 2.366 126 .017
Error 113.187 141 .803
Total 5453.667 145
Corrected Total 133.188 144
Empathy
Corrected Model 3 66.757 34.333 .000 422
Format 1 182.550 93.885 .000 400
Movies 1 20.561 10.574 .001 .070
Format*Movies 1 5.164 2.656 .105 .018
Error 274.161 141 1.944
Total 3043.444 145
Corrected Total 474.432 144
WOM
Corrected Model 3 82.150 43.122 .000 478
Format 1 180.739 94.874 .000 402
Movies 1 52.742 27.686 .000 .164
Format*Movies 1 31.668 16.623 .000 .105
Error 268.612 141 1.905
Total 3648.000 145

Corrected Total 515.062 144

Conclusions

Sympathy and empathy responses to movies are affected by the technological
format used to experience a movie, being higher in VR than in 2D. However, the effect
of the technological format was greater in empathy responses than in sympathy
responses. In fact, regarding sympathy, the conducted analysis suggests that the movie
story has a higher impact than the format. By the way of contrast, the format in which
a movie is presented affects empathy more than the movie story. Thus, VR affects
humans’ perceptions and cognitive levels (Shin, 2018).

Additionally, this study concludes that the interaction between technological
format and movie genre has a significant impact on WOM. Considering both



independents individually, it can be stated that even though both movie genre and
technological format have a significant effect on WOM, the variable is more influenced
by the technological format than by the movie genre. Moreover, we can also observe
that both movies had higher scores for WOM in VR, thus, investing in VR techniques
can contribute to positive WOM of a movie.

This research contributes to theory by exploring how VR differs from
traditional 2D screens regarding constructs that reflect consumer behavior aspects
(namely, empathy and sympathy). In addition, regarding the managerial implications,
although movies are a highly profitable industry, it is also a risky venue due to the high
costs associated. WOM can be a determinant factor movie consumption. Therefore,
studios and movie producers should invest in movies that motivate positive WOM by
carefully selecting and preparing the story and gradually prefer the VR over the 2D.
The story should fit with the personality and identity of the target audience. As our
findings suggest, the technologic format can also create a difference and VR tends to
be more appealing than 2D.
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