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Abstract

Virtual Reality (VR) is becoming an increasingly important technology in a host of industries, including tourism. VR can
provide virtual experiences before, during, or in lieu of real-world visits to tourism sites. Hence, providing authentic experi-
ences is essential to satisfy guests with the site and technology. This study analyzes survey data using PLS to identify the
determinants of satisfaction with non-immersive VR experiences of heritage and non-heritage tourism sites. Results from
193 subjects reveal the linkages between system quality, object-related authenticity, activity-related authenticity, and pres-

ence, as well their relationship with satisfaction.
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1 Introduction

Virtual Reality (VR), the use of computer technology to cre-
ate a simulated visual environment (Bardi, 2019; Beck et al.,
2019), is becoming an increasingly important and widely
used technology (Bednar & Welch, 2020). Valuable appli-
cations of VR are being found across multiple industries
and disciplines (Hyun & O’Keefe, 2012). VR is being used
for data visualization — not only for traditional quantita-
tive data, but also for architectural and engineering data. In
medicine, VR is being used to train physicians for surgery.
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In pharmaceutical research, it is being used to visualize the
chemical compounds being created. In psychology, VR is
providing insight into human interactions as well as helping
patients conquer certain phobias (Diemer et al., 2015). VR
is being used in aviation, in the military, police forces, and in
broader educational fields (Akhtar et al., 2021; Paszkiewicz
et al., 2021) as an alternative to training in live situations
where costs are high and dangers may be present.

VR is also being used in tourism, where restauranteurs,
hoteliers, and managers of tourist sites can provide poten-
tial guests with an opportunity to preview their experience
before visiting (Guttentag, 2010) or enhance their experi-
ence at tourist sites (S. J. Lee, 2017). VR may sometimes act
as a substitute for real-world tourism, but increasingly VR
has its own purpose and its own distinct benefits (Cheong,
1995; Mura et al., 2017). VR is an effective planning tool
allowing tourists to preview destinations before travelling
(Akhtar et al., 2021; Beck et al., 2019; Guttentag, 2010).
Post-travel, VR can enable tourists to recall memories and
pleasant experiences, which may lead them to revisit the
location (Tussyadiah et al., 2018). Additionally, it is pos-
sible to experience places where accessibility is limited
(Guttentag, 2010). At the time of writing, this includes
accessing locations where restrictions have been imposed
to curb the spread of COVID-19 (Akhtar et al., 2021; Git-
tens, 2021; Radermecker, 2021). Furthermore, some people
simply enjoy VR content itself without any specific plans to
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travel in the future. Thus, in tourism VR is seen as a supple-
mentary tool that enhances or reinforces a real experience.
It allows tourists to experience objects and places through
virtual spaces.

The increasing use of VR has called into question how
users perceive and assess the genuineness of what they are
viewing, and what impact this has on their experience and
satisfaction. While authenticity research has been conducted
to explore these relationships at real-world sites, virtual sites
remain under-investigated.

Authenticity is a relatively complex construct, one that
is used to refer to how genuine visitors believe an item or
experience is (Skinner et al., 2020). It is necessary to under-
stand how users view the authenticity of objects and expe-
riences because of the positive impact authenticity has on
satisfaction (Cho, 2012; Moscardo & Pearce, 1986; Park
et al., 2019; Sylaiou et al., 2010; Wu et al., 2019; T. Zhang
et al., 2018), memory and learning (Moscardo & Pearce,
1986), perceived value (S. Lee et al., 2016), perceived qual-
ity (Dominguez-Quintero et al., 2020), and revisit intentions
(Park et al., 2019). Analysis of authenticity has — particularly
in tourism research — frequently been focused on heritage
sites (Guttentag, 2010; Schwan & Dutz, 2020; Wu et al.,
2019; T. Zhang et al., 2018).

Heritage tourism, which covers visits to places of cultural
and historical significance, is sensitive to visitor’s percep-
tions of authenticity, making authenticity an important com-
ponent of visitation to heritage sites (Schwan & Dutz, 2020;
Wu et al., 2019; T. Zhang et al., 2018). Researchers continue
to call for further exploration into tourists’ perceptions of
and relationship with the VR sites they visit, including how
authentic they perceive the VR sites (Hunter, 2021; Nury-
anti, 1996; Poria et al., 2004).

Extensive research on authenticity at heritage sites does
not extend to non-heritage sites, however (Duan et al., 2019;
Milman, 2013; Waysdorf & Reijnders, 2018). This is a note-
worthy omission since the identified benefits of authentic
displays — including greater satisfaction, perceptions of qual-
ity, and repeat visitation — are desirable for both heritage and
non-heritage sites (Duan et al., 2019). Therefore, authentic-
ity of VR is important at both heritage and non-heritage
VR sites, and the understanding of authenticity would be
improved by comparing perceptions of authenticity at both.
Given the prevalence of discussion and debate around the
authenticity of cultural and historical assets and sites, it is
not surprising that the debate should continue as virtual her-
itage and non-heritage sites have become accessible online
using VR technology (Mura et al., 2017).

The objective of this study is to investigate the rela-
tionship between authenticity and satisfaction in two dif-
ferent contexts: heritage VR sites and non-heritage VR
sites. Addressing this research objective can provide sig-
nificant theoretical and practical insights. Theoretically,
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understanding how VR affects perceptions of authenticity
can enhance the understanding of antecedents of authenticity
and impacts of VR technology at a range of tourism sites.
The impact of VR on perceptions of authenticity can yield
insight into understanding how a high degree of authenticity
is achieved. Practically, results can provide insight to support
the appropriate use of VR at tourism sites. This can benefit
management of heritage and non-heritage sites by providing
recommendations of best cases when to implement VR and
how to promote greater satisfaction and repeated site visits.
The paper proceeds as follows. In Section 2, we review
literature on VR, defining VR itself, and observing the
importance of presence and authenticity in VR experiences.
In Section 3, we present our research model, one that inves-
tigates the determinants of satisfaction with VR experiences
of heritage and non-heritage tourism sites. Constructs are
presented and hypotheses are formally developed. In Sec-
tion 4, we describe our sample, data collection procedures,
and instrument development. Questionnaires were adminis-
tered to 193 subjects after their virtual visits to three heritage
or three non-heritage sites. Section 5 describes our PLS anal-
ysis and results, including differential findings at heritage
and non-heritage tourism sites. Section 6 interprets our find-
ings and discusses the theoretical and practical implications
of our study. Our primary contribution extends the under-
standing that authenticity influences satisfaction, providing
specific subtypes of authenticity that influence satisfaction
with VR experiences at heritage and non-heritage tourism
sites. We also mention limitations of the current study and
opportunities for future research before concluding.

2 Literature Review
2.1 Virtual Reality

Virtual reality (VR) is defined in several ways. At its most
basic, VR describes computer systems that provide simu-
lated experiences (Beck et al., 2019). More specifically, VR
is a “computer-generated three-dimensional environment
that one can navigate and possibly interact with, resulting
in real-time stimulation of one or more of the user’s five
senses” (Guttentag, 2010). Users should feel transported
from a physical world to a simulated one by the computer-
generated medium (Hobson & Williams, 1995). The sim-
ulated environment can lead users to sense that they are
present in another location, perhaps in an invented digital
location, or perhaps even somewhere else in the real world
(Desai et al., 2014).

VR experiences can be classified into three subtypes
(Beck et al., 2019). Non-immersive VR (niVR) refers to a
virtual technology using conventional computer screens or
smartphones that enable the users to navigate locations with
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360-degree views, often using a mouse, keyboard, touchpad,
or touchscreen. Semi-immersive VR (siVR) is for multi-user
environments where images are projected to large screen
monitors or walls around the users. Fully-immersive VR
(fiVR) uses head-mounted displays (HMDs) where users
can be completely isolated from the real world by watching
computer-generated views through the device (Beck et al.,
2019).

VR research began in earnest in the early 2010s. An early
overview explored the potential impact of VR on tourism,
identifying six areas where its value should be investigated:
planning and management, marketing, entertainment, edu-
cation, accessibility, and heritage preservation (Guttentag,
2010). Additionally, this study raised the issue of authentic-
ity as an important one for examination. A user’s perception
of authenticity can differ based on the originality of the VR
object, as well as the user’s personal characteristics, past
travel experience, and tourism style. Perception of authentic-
ity can be influenced even by different cultures or locations
as well.

A subsequent empirical study examined the impact of VR
telepresence on virtual cognitive image and virtual affec-
tive image, both of which affect virtual conation (Hyun &
O’Keefe, 2012). This model also tested whether telepresence
is affected by offline travel information and web-mediated
virtual information. Results indicated that web-mediated
virtual information positively affects telepresence, and that
telepresence positively influences virtual cognitive image
and virtual conation.

Other researchers developed a framework to identify fac-
tors that affect travelers’ experience and intention to visit
in a 3D virtual world (Huang et al., 2005). The technol-
ogy acceptance model and hedonic theory were employed.
Enjoyment, positive emotions, emotional involvement, and
flow were hypothesized to influence behavioral intention to
visit. Results indicated that perceived usefulness is posi-
tively associated with behavioral intention, but perceived
ease of use is not associated with behavioral intention in
a virtual world. Also, it was found that positive emotions,
emotional involvement, and flow have positive relationships
with behavioral intention.

Another group of researchers investigated the relationship
among VR presence, VR enjoyment, attitude change, and visit
intention (Tussyadiah et al., 2018). Results showed that VR pres-
ence positively affects VR enjoyment and attitude change while
VR enjoyment also positively affects attitude change.

In VR-related tourism research, the concept of presence
frequently receives attention. Presence explains the feeling
of “being there” in a specific location, whether the location
is a computer-visualized real-world location or a wholly syn-
thetic computer-generated world (Ijsselsteijn & Riva, 2003).
More precisely, presence is “the sense of being in a virtual
experience rather than in the place in which the participant’s

body is actually located.” (Sanchez-Vives & Slater, 2005).
Presence is positively influenced by web-mediated vir-
tual information, but not by offline information (Hyun &
O’Keefe, 2012). Presence itself influences the enjoyment
of the VR experience, attitude toward the tourism site, and
the intention to visit the site (Jung et al., 2016; Tussyadiah
et al., 2016, 2018). Here again, researchers have called for
additional focus on the outcomes of a high degree of VR
presence, and observed that presence may offer benefits to
tourism practitioners as they promote their services, prod-
ucts, and tourism sites (Beck et al., 2019).

Common themes of VR studies are apparent in retrospect
(Beck et al., 2019). The most common dependent variables
are satisfaction with VR and intention to visit. With respect
to these two dependent variables, various independent vari-
ables such as presence, enjoyment, involvement, and immer-
sion, were included in the research models. Prior studies
have focused on the adoption of VR and have proven that VR
has a potential positive impact on tourists and consumers.

2.2 Authenticity

Authenticity is an important topic in tourism research
because it is theoretically understood to influence tourists’
satisfaction with an attraction, site, or experience (Cho,
2012; Moscardo & Pearce, 1986; Park et al., 2019; Sylaiou
et al., 2010; Wu et al., 2019; T. Zhang et al., 2018). The
study of authenticity emerged from research on visitors’ per-
ceptions of museums (Trilling, 1972), and has since been
extended to tourism objects and experiences in general
(Wang, 1999). Tourists’ perceptions of art, artifacts, food,
clothing, ceremonies, festivals, and attractions are described
in terms of their genuineness, accuracy, and realness, and
thus on a continuum from authenticity to inauthenticity
(Sharpley, 2018).

Authenticity is both object-related and activity-related.
Object-related authenticity, as the name indicates, refers to
the authenticity of objects such as art, artifacts, or build-
ings. It has an objective, factual aspect as well as a sub-
jective, constructive aspect. For instance, Da Vinci’s Mona
Lisa in the Louvre in Paris, France actually is Da Vinci’s
Mona Lisa, and can be verified as such by art historians.
It is objectively authentic. The subjective and construc-
tive element of authenticity is different, however. This ele-
ment can be understood when considering comments such
as, “The Mona Lisa didn’t seem like the real Mona Lisa
to me. I thought it would be bigger'.” This is a subjective

! Visitors to the Louvre are often surprised by the size of the Mona

Lisa, 77 cm X 53 cm (30 in X 21 in). Many find it smaller than
expected. See, for instance visitor comments at https:/www.tripadvi-
sor.com/ShowUserReviews-g187147-d188757-r451793284-Louvre_
Museum-Paris_Ile_de_ France.html
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Table 1 Key definitions related to authenticity

Term

References

Object-related authenticity — the authenticity of objects such as art,

artifacts, or buildings. It has an objective element as well as a subjective

and constructive element.

Objective authenticity — refers to the authenticity of originals, such as
art, artifacts, historical sites, or other tourist attractions.

Constructive authenticity — refers to the authenticity projected onto

toured objects by tourists or tourism producers in terms of their
imagery, expectations, preferences, beliefs, powers, etc.

Activity-related authenticity - a perception of genuineness in the tourist’s
feelings and experiences that emerges by engaging in tourist activities.

(Handler & Saxton, 1988; Selwyn, 1996; Wang, 1999)

(Kolar & Zabkar, 2010; Sharpley, 2018; Trilling, 1972; Wang, 1999)

(Wang, 1999), see also (Bruner, 1991; Cohen, 1972; Kolar & Zab-
kar, 2010; Salamone, 1997; Silver, 1993)

(Brown, 1996; Wang, 1999)

assessment of authenticity, one made apart from expert attes-
tations to the object’s provenance, and thus apart from the
reality and validity of the object experienced. The subjective
and constructive aspect of authenticity is built on individu-
als’ dreams, images, expectations, preferences, and beliefs
(Wang, 1999). Subjective authenticity may exist even in the
absence of an objectively authentic object (“Colonial Wil-
liamsburg just seemed so real. It looked like 17th-century
America.”).

Activity-related authenticity, also called existential
authenticity, is a perception of genuineness in the tourist’s
feelings and experiences that emerges by engaging in tourist
activities (“Walking into the Colosseum made me feel like
I had stepped back into ancient Rome”). It is experiential.
To briefly summarize, objective authenticity is related to
the genuineness of the object or place itself, constructive
authenticity refers to the projections made by the viewer
about the object or place, and activity-related authenticity is
about the viewer’s internal feelings arising from experienc-
ing an object or place. Definitions appear in Table 1.

Most prior studies of authenticity investigate its impact in
the context of real-world objects such as museums, cultural
events, various cities, or heritage sites (Castéran & Roederer,
2013; Guttentag, 2010; Li et al., 2016; Loureiro, 2019;
Nguyen & Cheung, 2016; Schwan & Dutz, 2020; Wu et al.,
2019; T. Zhang et al., 2018). For instance, researchers have
examined the impact of tourists’ characteristics, motivations,
and place attachment on the perception of authenticity by
collecting data from tourists who visited Canyon de Chelly
National Monument in Arizona in the USA (Budruk et al.,
2008). Others studied the conceptualization of experienced
authenticity out of action, belief, and toured place in order to
balance the objective and subjective approaches to defining

2 33 Colonial Williamsburg is a 300-acre historical area in Virginia,
USA with several hundred restored and re-created buildings from
the17th ththrough 19th centuries, depicting life in colonial America.
See https://www.colonialwilliamsburg.org/
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authenticity (Belhassen et al., 2008). A related study of an
evangelical pilgrimage highlighted the balanced view among
belief, action, and place, and stressed that object-related
authenticity is an important component of authenticity. Still
others developed a structural equation model to test the rela-
tionships between cultural-related motivations, object-based
and existential authenticity, engagement and loyalty (Bryce
et al., 2015). Empirical findings indicate that authenticity
influences satisfaction (Cho, 2012; Wu et al., 2019). Specific
calls for research have been issued, identifying a need to
complement this research conducted at heritage sites with
research at non-heritage sites (Beck et al., 2019).

These prior studies investigate the influence of authentic-
ity on the physical objects directly, not on virtual objects
using VR technologies. It is possible, however, to extend the
concept of authenticity to VR. Given that visitors consider
replications of museum objects to be authentic if original
objects are fragile or hard to be displayed in the museum,
and also given that modifications or improvements to objects
could be considered as legitimate substitutes and therefore
also authentic (Schwan & Dutz, 2020), this begs the ques-
tion of whether VR reproductions can also be considered
authentic. Given that VR has become a popular technology
to enhance tourism experiences — both as a supplementary as
well as a substitutional tool — the investigation of authentic-
ity can be extended to the newer, emerging context of VR.

Extending the concept of authenticity into VR presents
two interesting theoretical issues. First, do VR experiences
generate strong perceptions of object-related and activ-
ity-related authenticity in both heritage and non-heritage
sites? While object-related authenticity and activity-related
authenticity have been studied in various locations and
places (Beck et al., 2019), many prior studies of authentic-
ity were conducted in the context of heritage tourism sites
because tourists’ satisfaction is determined by the activity
or experience in the corresponding heritage site. Following
the same rationale, it is worthwhile to study the relationship
between activity-related authenticity and VR heritage sites
whether to investigate the same findings hold. Likewise, it
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is possible to extend the same question to non-heritage sites,
to investigate whether object-related authenticity or activity-
related authenticity is an important influence on satisfaction
with VR. That is, the role of authenticity can be investigated
with respect to two different types of VR objects: heritage
VR tourism sites and non-heritage VR tourism sites.

Second, when integrating the concept of authenticity into
VR studies, related questions arise regarding how object-
related authenticity and activity-related authenticity are
linked to other variables that have proven to be important
factors in VR and information systems adoption research.
For instance, does the aforementioned concept of pres-
ence link in any way to the perceptions of object-related
and activity-related authenticity in a VR experience? Does
system quality link to object-related authenticity, activity-
related authenticity, and satisfaction? It is to these very rela-
tionships that we now turn as we present our research model
and hypotheses.

3 Hypothesis Development

In light of the aforementioned theory and literature, this
paper seeks to integrate theoretical principles of authentic-
ity (Brown, 1996; Kolar & Zabkar, 2010; Wang, 1999) with
features that have been shown to be necessary for successful
adoption of other information systems: system quality and
presence, which lead to satisfaction with the system (Gut-
tentag, 2010). We propose theoretical applications of this
prior research in the emerging context of VR. The model is
novel not only for integrating adoption-related constructs
with authenticity, but also because it will examine these rela-
tionships in both heritage and non-heritage sites.
Specifically, this study examines the relationships
among five different variables: system quality, presence,
object-related authenticity, activity-related authenticity,

and satisfaction. System quality and presence are included
based on prior studies of VR. Object-related authenticity and
activity-related authenticity are included as major research
subjects of this study. In total, nine hypotheses are proposed
with respect to heritage sites and non-heritage sites. Finally,
the results from heritage sites will be compared to those
from non-heritage sites if any differences exist. Figure 1
presents the research model.

3.1 System Quality

System quality has been used to refer to a system’s ease of
use, reliability, flexibility, convenience, and functionality
(Jung et al., 2016; Tussyadiah et al., 2016), and regarding
VR, has been described as affecting the overall successful-
ness of VR to offer a version of reality (Guttentag, 2010).
While system quality is clearly an important variable in
many prior research studies, including those that investigate
VR, the impact of system quality on users’ perception of
authenticity has not been thoroughly explored (Mura et al.,
2017). Since system quality impacts how users interact and
gather information from the virtual experience (Dinh et al.,
1999), the ability of users to judge the authenticity of what
they are viewing is likely to be influenced by system qual-
ity. Having a high level of system quality can allow users to
better interact with and learn about the items displayed (Gut-
tentag, 2010), increasing the likelihood of perceiving the
displays as authentic, leading to object-related authenticity.
In the corporeal world, high-quality replicas are per-
ceived as acceptable at heritage sites, as long as they are
clearly identified as being replicas (Schwan & Dutz, 2020)
that are true to the original form (Hampp & Schwan, 2015).
While the existence of this relationship in the virtual world
is unknown, it seems likely that high system quality is nec-
essary to provide a suitable replication of the corporeal
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world to maintain perceptions of authenticity. We therefore
hypothesize,

Hypothesis 1. System quality is positively associated with
object-related authenticity.

The quality of a VR system has been frequently reported
to impact the user’s sense of presence while using the system
(Baiios et al., 2012; Beck et al., 2019; Desai et al., 2014;
Dinh et al., 1999; Gutiérrez Alonso et al., 2008; Orru et al.,
2019; Slater & Wilbur, 1997). In cases where system quality
was found wanting, users reported feeling less immersed in
the experience (Cadet & Chainay, 2020).

On the other hand, improved system quality can allow
users to feel more present and connected to the site (Bafios
etal., 2012; Beck et al., 2019, 2019, 2019; Desai et al., 2014;
Dinh et al., 1999; Gutiérrez Alonso et al., 2008; Orru et al.,
2019; Slater & Wilbur, 1997). This improved presence is
observable through a more emotional response in users (Die-
mer et al., 2015). This leads to the second hypothesis, which
would confirm foregoing research, and states

Hypothesis 2. System quality is positively associated with
presence.

Given that system quality has been associated with pro-
viding a greater sense of presence and a more immersive
experience for users (Beck et al., 2019), it seems plausible
that system quality can also affect perceptions of activity-
related authenticity. A high degree of system quality will
allow users to focus more on the experience with fewer dis-
tractions, such as those that arise from poorly functioning
software (Cadet & Chainay, 2020). Without such distrac-
tions, users can become more immersed in the VR experi-
ence that is offered (Beck et al., 2019).

By providing users with a more immersive and fulfill-
ing experience, users may perceive the experience as more
genuine because of a more engaging interaction (Moscardo,
2009). Formally, we state

Hypothesis 3. System quality is positively associated with
activity-related authenticity.

System quality has repeatedly been found to signifi-
cantly impact users’ perception of satisfaction with the
system and the information it presents (Chung et al., 2018;
Delone & McLean, 2003; Jung et al., 2016; Oghuma et al.,
2016; Orru et al., 2019; Tussyadiah et al., 2018; Wei et al.,
2019), without notably differentiating between system or
information satisfaction, instead describing the overall
experience (see Delone & McLean, 2003; Oghuma et al.,
2016; Orru et al., 2019). Delone and McLean (2003)
explain that high system quality will relate to greater use

@ Springer

and improved user satisfaction. Furthermore, specific fea-
tures of system quality, such as usefulness and ease of use
are positively related to user’s perception of satisfaction
with the system being used (Oghuma et al., 2016).

The relationship between system quality and satisfac-
tion could be explained by the ability of a high-quality
system to be more immersive and less distracting (Beck
et al., 2019; Cadet & Chainay, 2020) which correlates with
a greater sense of enjoyment (Tussyadiah et al., 2018).
Thus, we state

Hypothesis 4. System quality is positively associated with
satisfaction.

3.2 Object-related Authenticity

In terms of the relationship between object-related authen-
ticity and presence, Sanchez-Vives & Slater (2005) claim
that when trying to build a sense of presence in viewers, the
realism of a VR display is less important than other traits,
such as system quality. Similarly, since VR is better at rec-
reating sites than activities (Guttentag, 2010), and since
activities and engagement are related to an improved sense
of presence (Beck et al., 2019), efforts to improve percep-
tions of object-authenticity may not be strongly associated
with presence. However, since VR is attempting to recreate a
real site and experience, part of this recreation could extend
to a perception that the objects being viewed are authentic.
In a similar perspective to Moscardo’s (2009) discussion
on mindfulness, a sense of presence could, therefore, occur
if an object is perceived to be authentic. Researchers have
suggested that if users feel a greater sense of authenticity, a
stronger sense of presence occurs (Wei et al., 2019). These
researchers did not, however, distinguish between the types
of authenticity: object-related or activity-related.

The disparity therefore seems to center on the perspec-
tive being adopted. System-wise, the methods used to cre-
ate object-related authenticity may counteract, or at least,
not support methods to develop presence (Sanchez-Vives &
Slater, 2005); one requires more attention on the displays,
while the other requires more involvement and interaction
(Beck et al., 2019; Guttentag, 2010). Appearance-wise, how-
ever, an object that is perceived as authentic could involve
users more because the display is less synthetic, and thus,
more realistic. (Sylaiou et al., 2010). Continuing this argu-
ment, researchers have suggested that items that were per-
ceived to be inauthentic were an impediment to developing
a sense of presence (Orru et al., 2019). The impact of these
two perspectives on presence is therefore tested in hypothe-
sis 5, following the appearance-based perspective, assuming
objects viewed as authentic will develop a sense of presence
in users.
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Hypothesis 5. Object-related authenticity is positively
associated with presence.

The appearance argument can be extended to also connect
object-related authenticity with satisfaction. Objects per-
ceived to be authentic not only made users feel more present,
but also provided greater feelings of enjoyment and satisfac-
tion (Cho, 2012; Sylaiou et al., 2010). Likewise, perceived
authenticity was the best predictor of satisfaction at historic
sites (Moscardo & Pearce, 1986). While these researchers
failed to differentiate between the different types of authen-
ticity (see Cho, 2012), their analysis appears to address
object-related authenticity, focusing on the authentic appear-
ance of an object. Therefore, in line with the aforementioned
appearance-based argument, hypothesis 6 suggests that if a
display is made to look and operate in a realistic manner,
users would report greater satisfaction. Formally,

Hypothesis 6. Object-related authenticity is positively
associated with satisfaction.

3.3 Presence

A key aspect of VR is its ability to develop a sense of pres-
ence in users (Gutiérrez Alonso et al., 2008), wherein users
have a sense of being at the site displayed (Guttentag, 2010;
Sanchez-Vives & Slater, 2005).One type of authenticity,
activity-related authenticity, refers to participants’ percep-
tion of having an authentic experience at the site (Wang,
1999). Therefore, both presence and activity-related authen-
ticity have congruent end goals, namely to focus users’ atten-
tion on the experience.

Activity-related authenticity occurs when visitors are
able to focus on the experience they have at a site (Wang,
1999). This is a desirable outcome since such focus helps
visitors remember their experience and learn from it, while
experiencing increased satisfaction, and growing loyalty
(Moscardo, 2009; Moscardo & Pearce, 1986). At physical
sites, it is possible to facilitate this greater experiential focus
by making displays and activities more interactive, relevant,
and easy to navigate (Moscardo, 2009). In virtual sites, how-
ever, VR systems are less effective at reflecting these types
of activities (Guttentag, 2010). Instead, VR systems are
intended to develop a sense of presence so users feel more
involved at the site (Ijsselsteijn & Riva, 2003; Sanchez-Vives
& Slater, 2005). Therefore, it is possible that the sense of
presence generated by a VR system facilitates users’ per-
ceptions of activity-related authenticity. It is consequently
proposed that

Hypothesis 7. Presence is positively associated with
activity-related authenticity.

Greater immersion and presence with a VR system has
also been found to result in greater feelings of satisfaction
with the experience overall (Beck et al., 2019; Cadet &
Chainay, 2020; Chung et al., 2018; Sylaiou et al., 2010;
Wei et al., 2019). Immersion and satisfaction also influ-
ence users’ desire to reuse (Wei et al., 2019).

The connection between developing presence and
user satisfaction has been reported in research on
education, psychology, marketing (Tussyadiah et al.,
2018), as well as on destination image (Hyun &
O’Keefe, 2012). In one study, a positive connection
between developing a sense of presence in viewers and
their experience of a virtual theme park ride was dem-
onstrated (Wei et al., 2019). Extant literature exploring
experiences in museums suggests that this connection
could be due to the greater interactivity offered; where
the displays are more interactive and immersive, visi-
tors tend to report improved satisfaction (Moscardo,
2009). The connection between presence and satisfac-
tion is presented as hypothesis 8.

Hypothesis 8. Presence is positively associated with
satisfaction.

3.4 Activity-related Authenticity

The relationship between activity-related authenticity and
satisfaction has been debated in extant literature. Several
studies (Moscardo & Pearce, 1986; Nguyen & Cheung,
2016) have found a positive relationship between percep-
tions of authenticity and satisfaction, with others taking
a more nuanced stance, reporting a positive relationship
between activity-related authenticity and satisfaction (Cho,
2012; Park et al., 2019; H. Zhang et al., 2018).

These outcomes could be explained by tourists who are
more actively engaged in the experience report greater
awareness, learning, and satisfaction with their experience
(Moscardo, 2009). While the consensus supports the posi-
tive association between activity-related authenticity and
satisfaction (Cho, 2012; Park et al., 2019; T. Zhang et al.,
2018) some researchers have found that activity-related
authenticity had no impact on perceptions of satisfac-
tion, although it did lead to more positive perceptions of
value at heritage sites (S. Lee et al., 2016). Given these
mixed findings and the general lack of understanding of
VR authenticity on satisfaction, we propose investigation
of this relationship and, following the directionality dem-
onstrated in the majority of prior studies, we hypothesize

Hypothesis 9. Activity-related authenticity is positively
associated with satisfaction.
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3.5 Heritage Sites vs. Non-heritage Sites

Heritage tourism refers to an “activity by tourists in a space
where historic artefacts are presented” (Ghermandi et al.,
2020). This could include visits to museums, sites of his-
torical or cultural significance (Moscardo, 2009; Trilling,
1972), art studios, or cultural festivals (Cho, 2012). Non-
heritage sites include, usually, more leisure-focused sites
such as theme parks (Milman, 2013; Waysdorf & Reijnders,
2018; Wei et al., 2019), landmarks, natural parks (Refsland
et al., 1998), or shopping centers, which are not considered
to significantly reflect a region’s culture or history.

Literature comparing the adoption of VR at heritage as
well as non-heritage sites is scant, although some studies
have suggested that VR systems are suitable in both heritage
and entertainment sites (Guttentag, 2010). Previous studies
have explored perceptions of authenticity at heritage sites
(Cho, 2012; S. Lee et al., 2016; Moscardo, 2009; Moscardo
& Pearce, 1986; Park et al., 2019; H. Zhang et al., 2018),
of VR at heritage sites (Sylaiou et al., 2010), and of VR at
non-heritage sites such as theme parks (Wei et al., 2019).
Understanding the difference between heritage and non-her-
itage sites in terms of perceptions of VR and authenticity has
added importance since the nature of the site can influence
attitudes towards the type of authenticity that is preferred
(Reisinger & Steiner, 2006; Wang, 1999), especially given
recent addition of heritage and non-heritage sites to VR plat-
forms (Radermecker, 2021).

Literature exploring perceptions of authenticity at non-
heritage sites is also under-represented. Given past find-
ings that perceptions of authenticity act as a mediating
variable between heritage motives and satisfaction (Nguyen
& Cheung, 2016), it becomes valuable to understand the
impact of authenticity at non-heritage sites.

Non-heritage sites still rely on offering ‘genuine’ artifacts
and experiences, although what is considered as genuine
may change. For example, while visiting a museum, percep-
tions of authenticity are likely to focus on the historical and
cultural accuracies of the displays or the ability to offer a
historical experience to visitors. At non-heritage sites, such
as amusement parks, authenticity may extend to the ability
of the park to offer an authentically amusing experience,
functioning facilities, or consistent adherence to a theme
(Milman, 2013; Waysdorf & Reijnders, 2018).

Connections between VR system quality, object-related
authenticity, presence, and activity-related authenticity have
not clearly been established in either heritage or non-heritage
settings. As VR systems are rolled out across different set-
tings (Radermecker, 2021), it becomes increasingly impor-
tant to understand how users will assess their experiences;
how will their perceptions of system quality, authenticity,
presence, and satisfaction vary across sites, and how appro-
priate are authentic VR tools in heritage and non-heritage
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settings? Such a comparison, exploring relationships at both
heritage and non-heritage sites is a novel contribution to
literature. In a heritage context, the omission of authenticity
is particularly noteworthy, given the significant role authen-
ticity can play is visitors’ perception of heritage sites (M. J.
Kim et al., 2020; Nguyen & Cheung, 2016; Yi et al., 2021).
The theoretical framework in Fig. 1 and above discussion,
therefore seeks to focus on the potential role authenticity
can play in affecting perceptions of satisfaction at VR sites,
accounting for features already determined to influence VR
site satisfaction and satisfaction with IS adoption, such as
system quality and presence (Beck et al., 2019; Sylaiou
et al., 2010; Tussyadiah et al., 2016).

In order to fully understand the relationships between VR
at heritage and non-heritage sites, each of our hypotheses
will be tested at heritage sites as well as non-heritage sites.

4 Method
4.1 Sample

For this study, the researchers identified 245 potential partici-
pants among four undergraduate and graduate courses at two
private, coeducational universities, both with a high proportion
of international students, both in the United Arab Emirates. Stu-
dents were drawn from a broad cross-section of majors. Many
courses of study are represented, including business (account-
ing, economics, finance, information systems, marketing, and
management), engineering (civil, industrial, mechanical, and
engineering students who have not yet chosen a major), mass
communication, psychology, and tourism management. Par-
ticipation in the survey was voluntary, with extra course credit
(approximately 1% of their course grade) offered to encourage
not only participation but also serious, thoughtful responses.
Participants were informed that their responses to the survey
items would be separated from identifying information, thus
ensuring that responses would be confidential and anonymous
while also enabling course credit. Participants were free to quit
the survey and withdraw from the study at any time.

Of the 245 potential participants, researchers received a
total of 196 responses (80.00% response rate). Out of 196
responses, only 3 were dropped since they were straight-line
responses where the same numbers from the Likert scale
questions were selected for each and every item. Thus, 193
responses were valid, complete, and therefore analyzed for
this study.

While the use of students as research subjects has been
questioned (Gallander Wintre et al., 2001; Sears, 1986), stu-
dent samples are nevertheless appropriate in many research
settings. The use of students is rightly criticized in studies
of strategic management, for instance. Telling undergradu-
ate students, “Imagine you are a CEO...” when answering
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Table 2 Demographic descriptive statistics (n=193)

Gender Frequency Percentage
Male 87 45.08%
Female 106 54.92%
Total 193 100%
Length of Residency
> 10 years 137 70.98%
5-10 years 19 9.84%
<5 years 37 19.17%
Total 193 100%
Classification
Freshman/First-year 5 2.59%
Sophomore/Second-year 94 48.70%
Junior/Third-Year 48 24.87%
Senior/Fourth-Year 44 22.79%
Graduate or Fifth-Year 2 1.03%
Total 193 100%

questions about leadership and strategic management will
almost certainly not yield valid responses that can be gen-
eralized to the target population of C-level executives.
Executive MBA students could perhaps provide a reason-
able approximation of C-level leaders, but undergraduate
students do not have the needed experience or perspective.
The crucial question when considering student samples is
one of generalizability — do the results generalize to the tar-
get population? In this study, the research questions focus
on tourists’ experiences using VR. While Dubai360.com is a
relatively new system that the majority of respondents have
not used before, the student subjects in this study are famil-
iar with the desktops, laptops, and smartphones being used,
and thus are not encumbered by technological inexperience.
They can assess whether a system is one of sufficient quality
or not. They are also familiar with several of the heritage
and non-heritage sites and thus can make assessments about
authenticity and whether their VR experience provides a
sense of presence. Furthermore, students could constitute
the target audience of the selected sites given their age,
technological awareness, and likelihood to travel. The use
of a student sample seems appropriate here. Results should
generalize to the population of tech-savvy travelers targeted
by the creators of niVR websites with 360-degree views of
attractions.

Respondents included 87 males (45.08%) and 106
females (54.92%). The majority have lived in the UAE more
than 10 years (137 respondents, 70.98%), with 19 respond-
ents having lived in the UAE between 5-10 years (9.84%),
and 37 having lived in the UAE less than 5 years (19.17%).
Respondents included 5 freshmen/first-year students
(2.59%), 94 sophomores/second-year students (48.70%), 48
juniors/third-year students (24.87%), 44 seniors/fourth-year

students (22.79%), and 2 fifth-year or graduate students
(1.03%). Descriptive statistics appear in Table 2 below.

Overall, the sample is approximately balanced between
males and females. Respondents are familiar with the UAE,
with over 80% having lived in the country for five or more
years, and thus likely possess some awareness of its tourist
attractions, such as the ones mentioned in the survey. They
should thus be able to make assessments of the authentic-
ity of the tourist sites that are presented. Additionally, the
sample of largely undergraduate students seems appropriate.
Such respondents will be in their 20s, and thus generally
familiar with the technology needed to navigate the VR site
and respond to the survey. Furthermore, respondents of this
age represent a key demographic VR site creators are target-
ing with their content.

4.2 Data Collection

Data was collected during regularly-scheduled class sessions
using a Google Forms survey. The VR experience used in
this study was a non-immersive VR (niVR) site, Dubai360.
com. Of these three types of VR, niVR, siVR, and fiVR,
niVR applications are the simplest to create, and are there-
fore by far the most numerous. Given their prevalence, niVR
was selected for this study.

Recent calls for research specifically using niVR
sites have gone out (Beck et al., 2019), with research-
ers emphasizing the need to study niVR sites that use
recent technological developments, including 360-degree
footage, in tourism contexts. The Dubai360 niVR web-
site was chosen for this study because of its popularity,
convenience of use and access, as well as the significant
amount of both heritage as well as non-heritage con-
tent. Furthermore, no special equipment (such as head-
mounted displays), nor special input devices, nor special
training, was required for use of the site and participation
in the survey.

Researchers gave a 15-20 minute orientation to the
Dubai360 VR site, emphasizing the site’s features and
functionality, and also showing how to navigate around the
site and virtually visit the specified attractions. After the
Dubai360 orientation provided by the researchers, partici-
pants were then provided a link to either version 1 of the
survey, for heritage tourist sites, or version 2 of the survey
for non-heritage sites. Before the collection of data, respond-
ents were explained that Dubai360.com is one type of VR
sites, but in the questionnaire they were asked to evaluate
Dubai360 website without the VR term because the majority
of respondents considered it as one of websites they could
visit conveniently.

Using a cluster random sample, the four classes were ran-
domly assigned to either version 1 or version 2 to ensure both
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Table 3 Measurement Items

Constructs Measurement Items Source
System quality I think the Dubai360 website is (H.-C. Kim & Hyun 2016)
(SYSQ) e SYSQI - Easy to use.
® SYSQ?2 - Fast.
e SYSQ?3 - Convenient to use.
® SYSQ4 - Easy to navigate.
Presence While visiting the recommended attractions on the Dubai360 website, (Kang & Gretzel, 2012)
(PRES) e PRES] - I felt like that I have actually been there.
e PRES?2 - It seemed as if I actually took part in sightseeing.
e PRESS3 - It was as if my true location has shifted to the virtual environment.
o PRES4 - I felt as if I was physically present in the virtual environment.
Object- While visiting the recommended attractions on the Dubai360 website, Castéran & Roederer, 2013; Lin & Liu,
related e OBAUI1 - It looked like real. 2018; Wu et al., 2019; Zhou et al.,
authenticity e OBAU2 - It was as accurate as the real attractions. 2015)
(OBAU) e OBAUS3 - It showed me the genuine features of the attractions.
e OBAU4 - I was able to figure out the real features of the attractions.
e OBAUS - It accurately reproduced the real object virtually.
Activity- While visiting the recommended attractions on the Dubai360 website, (Kolar & Zabkar, 2010; Zhou et al., 2015)
related o ACAUI - I feel like I truly experienced these attractions.
authenticity o ACAU?2 - Watching the site made me connected to these attractions.
(ACAU) e ACAU3 - I was immersed in the atmosphere of the attractions.
o ACAU4 - I was able to escape from my daily life.
Satisfaction How do you feel about your overall experience of visiting the recommended attrac- (Wu et al., 2019)
(SAT) tion?

e SATI] - Satisfied.
e SAT?2 - Pleased.
e SAT3 - Content.

versions received roughly equal participation. Participants were
encouraged to use a desktop or laptop computer for ease of navi-
gation, but could use a smartphone as well.

Both version 1 and version 2 of the survey began with four
initial questions about specific tourist attractions. Version 1 fea-
tured questions about three specific heritage sites and version 2
about three specific non-heritage sites. Details about each site
and screenshots appear in Appendix. To ensure participants
were actively utilizing the site and its features, answers to these
four initial questions required navigation around and use of the
Dubai360 website to gather information. After these initial ques-
tions, the main items were presented to assess the research vari-
ables, each using a 1-7 Likert scale (see Section 4.3 for details
regarding the survey items). Finally, four demographic questions
were posed. Participants averaged 36 minutes, 30 seconds to
navigate around the site and complete the survey (ranging from
10 minutes, 51 seconds to 1 hour, 39 minutes, and 16 seconds).
Of the responses, 92 were for version 1 (heritage sites) and 101
were for version 2 (non-heritage sites).

4.3 Development of Instrument and Measurement
Items

This study used constructs with multiple-item scales.

Responses were scored on a seven-point Likert scale. Where
possible, existing measures validated in prior studies were
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adopted. Where necessary, items from prior studies were
revised carefully to reflect the VR context of the present
study. Table 3 shows the specific items used in this study.
System quality, presence, and satisfaction were directly
adopted from prior studies. Object-related authenticity and
activity-related authenticity were revised from prior studies
that investigated authenticity in offline contexts.

The possible presence of common method bias was examined
before conducting the measurement assessment. Self-reported
data collected from the same person at one time could yield
unintended correlations that contaminate data obtained from that
source (Malhotra et al., 2006). The risk of common method vari-
ance was tested in two statistical analysis: Harman’s one factor
test (Podsakoff et al., 2003), and Lindell and Whitney’s (Lindell
& Whitney, 2001) marker variable test. For Harman’s one-factor
test, if the total variance extracted by one factor is higher than
50%, it is considered that the sample has a problem of common
method bias. For this study, no such single factor emerged and
the first factor explained only 20.05% of total 73.25% variance.
For Lindell and Whitney’s marker variable test, a theoretically
unrelated marker variable is adopted to test the correlations
among the model’s principal constructs. We used the variable
of security awareness, and the average correlation of the study’s
research variables with it was low and insignificant. Security
awareness was measured by three items: I discuss with friends
and people around me security issues of internet, I read about
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Table4 Item cross-loadingsand  ygp SYSQ ~ PRES  OBAU  ACAU  SAT Alpha  CR. AVE
internal consistency measures

SYSQI 0.808 0256  0.260 0.295 0379 0800 0817  0.698

SYSQ2 0702 0254 0268 0272 0.381

SYSQ3 0843 0391 0.355 0.341 0.466

SYSQ4 0829 0341 0.260 0313 0.318

PRESI 0297 0827 0406 0.569 0328 0893 0896 0757

PRES2 0362 0871 0420 0.561 0.333

PRES3 0375 0887 0346 0.694 0.369

PRES4 0353 0894 0334 0.678 0.345

OBAUI 0263 0381 0.807 0.390 0232 0838 0848  0.606

OBAU2 0220 0333 0783 0276 0.195

OBAU3 0306 0357  0.830 0.425 0.439

OBAU4 0316 0338 0728 0375 0.339

OBAUS 0292 0252 0740 0393 0.246

ACAUL 0343 0.691 0449 0.868 0380 0878 0916  0.733

ACAU2  0.328 0.607  0.425 0.885 0377

ACAU3 0359 0600 0461 0.862 0.445

ACAU4 0293 0566 0306 0.807 0.293

SATI 0454 0302 0301 0328 0824 0783 0790  0.698

SAT2 0469 0349 0365 0.406 0.894

SAT3 0308 0338 0347 0.363 0.786

SYSQ: system quality, PRES: presence, OBAU: object-related authenticity, ACAU: activity-related authen-

ticity, SAT: satisfaction

Bold face items signify variable cross-loading measures for a single construct

the problems of malicious software including internets users’
computers, and I am aware of the spyware problems and conse-
quences (Dinev & Hu, 2007). Thus, we concluded that common
method bias has not influenced the results in this study.

5 Results and Analysis

This study adopted the Partial Least Squares (PLS) method
to perform an evaluation of the measurement model as
well as the structural model. The PLS structural equation
modeling method (PLS-SEM) is more suitable for theory
building and theory testing (Hair et al., 2017). Given that
PLS-SEM is more prediction-oriented, PLS is considered
to be appropriate since this study is one of the first attempts
to investigate the effect of authenticity on VR satisfaction.

5.1 Measurement Assessment

The internal consistency of constructs was assessed by examin-
ing Cronbach’s alpha (o) and composite reliability (CR). The
internal consistency requirements (Lindell & Whitney, 2001;
Podsakoff et al., 2003) are satisfied when scores of both tests
exceed 0.7. Results in Table 4 indicate that all Cronbach’s « val-
ues are higher than 0.7 and CRs values range from 0.70 to 0.95.

For convergent validity, the average variance extracted
(AVE) should be higher than 0.5 and factor loading scores of
each construct should be higher than 0.7 (Hair et al., 2017).
Table 5 shows that all constructs satisfy the requirements of
convergent validity, with AVE scores higher than 0.6 (average
value=0.695) and factor loadings ranging from 0.7 to 0.9.

Discriminant validity is confirmed since the correlation
between pairs of constructs is lower than 0.9 and the square
root of AVE is greater than its correlation estimates, and the
cross-loadings of factor scores are higher in the corresponding
construct than loadings in other constructs (Table 5). Therefore,
we conclude that the three criteria of discriminant validity are
satisfied.

Table 5 Discriminant validity

SYSQ PRES OBAU ACAU SAT
SYSQ 0.835
PRES 0.393 0.870
OBAU 0.351 0.425 0.778
ACAU 0.383 0.715 0.461 0.856
SAT 0.486 0.395 0.379 0.431 0.835

Bold face items on the diagonal are the square root of AVE. SYSQ:
system quality, PRES: presence, OBAU: object-related authenticity,
ACAUE: activity-related authenticity, SAT: satisfaction
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5.2 Structural Model Assessment

Smart PLS was used to estimate the structural model. A
bootstrapping procedure with resampling of 500 subsam-
ples was used to determine the statistical significance of
estimates. Figure 2 and Table 6 show the results for two
different types of sites: heritage and non-heritage sites. For
the two different types of sites, research models and hypoth-
eses are proposed with the same numbering and in the same
order. This study compares the differences between them.
For heritage sites, results indicate that system quality is
positively associated with object-related authenticity (H1:
f=0.440, p=0.000), presence (H2: §=0.272, p=0.032),
and satisfaction (H4: p=0.415, p=0.003), but not with
activity-related authenticity (H3: p=0.170, p=0.078).
Object-related authenticity is positively associated with
presence (H5: p=0.351, p=0.002) which is, in turn, posi-
tively associated with activity-related authenticity (H7:
p=0.620, p=0.000), but does not have a positive relation-
ship with satisfaction (H6: p=0.114, p=0.378). Therefore,

g ‘OBject-reIatéd‘ \

Authenticity
R?=0.194
H1:0.440*** B H6: 0.114
H5: 0.351%*
/7 System N\ " Presence /" Satisfaction "\
g — i — 53 ‘
\ Qalty _Jipoame \_F0BL_/ pgiogor N FO43
= e iaes - .
H7:0.620 ***
H3:0.170 v
AActivity-related
Authenticity
H4: 0.415 ** R?=0.503_

p<0.05:*, p<0.01:**, p<0.001:***

Heritage sites

- Object-related™
Authenticity
R?=0.087

H1:0.295** H6: 0.208*

H5: 0.323**

/7 system N
\ Quality

/" Satisfaction "\
R?=0.254

Presence
R?=0.232

H2:0.275** H8:0.078

H7:0.745***

H3:0.058 v
'A/ctivity-relatéd \
Authenticity

H4:0.256 ** R?=0.590

p<0.05:*, p<0.01:**, p<0.001:***

Non-heritage sites

Fig.2 Results of the structural model tests
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Table 6 Results of Hypotheses and Multi-Group Analysis

Hypoth- Heritage sites
eses No. f(p): Test Result

Non-heritage sites
P(p): Test Result

Multi-group
analysis
p-value
(heritage vs.
non-heritage)

H1 0.440 (0.000) 0.295 (0.005) 0.474
H2 0.272 (0.032) 0.275 (0.011) 0.454
H3 0.170 (0.078): 0.058 (0.380): 0.464
rejected rejected
H4 0.415 (0.003) 0.256 (0.021) 0.478
HS5 0.351 (0.002) 0.323 (0.002) 0.364
H6 0.114 (0.378): 0.208 (0.037) 0.048
rejected
H7 0.620 (0.000) 0.745 (0.000) 0.264
H8 0.001 (0.996): 0.078 (0.573): 0.716
rejected rejected
H9 0.273 (0.016) 0.131 (0.412): 0.042
rejected

we find that satisfaction is positively associated with system
quality (H4) and activity-related authenticity (H9: f=0.273,
p=0.016). Presence (H8: p=0.001, p=0.996) and object-
related authenticity (H6) do not have positive relationships
with satisfaction.

For non-heritage sites, results indicate that system quality
is positively associated with object-related authenticity (H1:
p=0.295, p=0.005), presence (H2: $=0.275, p=0.011),
and satisfaction (H4: $=0.256, p=0.021), but not with
activity-related authenticity (H3: $=0.058, p=0.380).
Object-related authenticity is positively associated with
presence (HS: p=0.323, p=0.002) which is, in turn posi-
tively associated with activity-related authenticity (H7:
B=0.745, p=0.000) but not with satisfaction (H8: f=0.078,
p=0.573). Therefore, we find that satisfaction is positively
associated with two variables of system quality (H4) and
object-related authenticity (H6: f=0.208, p=0.037), not
with presence (H8) or activity-related authenticity (H9:
p=0.131, p=0.412).

Thus, the results from tests of H1, H2, H3, H4, H5, H7
and H8 are consistent between heritage sites and non-her-
itage sites (see Fig. 2). Only H6 and H9 differ. Regarding
the dependent variable of satisfaction, results differ at herit-
age and non-heritage sites. At heritage sites, object-related
authenticity is not a statistically significant predictor of sat-
isfaction, but activity-related authenticity is. At non-herit-
age sites, the converse is seen. Object-related authenticity
is positively and significantly related to satisfaction, but the
link from activity-related authenticity to satisfaction is not
statistically significant. This result is confirmed by the multi-
group analysis using Smart PLS, as shown in the 3rd column
in Table 6. The result indicates that the predictors between
heritage and non-heritage sites are statistically different in
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H6 and H9 at the 5% level of significance. This difference
between the predictors for satisfaction is the major distinc-
tion between heritage sites and non-heritage sites. Explana-
tions and implications of this will be described in Section 6.

The R? values of the model for heritage sites were 0.194,
0.281, 0.503, and 0.433 for objective authenticity, presence,
activity-related authenticity, and satisfaction, respectively.
The R? values of the model for non-heritage sites were
0.087, 0.232, 0.590, and 0.254 for objectively authentic-
ity, presence, activity-related authenticity, and satisfaction,
respectively. In both models, over 50% of the variation in
activity-related authenticity is explained by presence. Over-
all, the explanatory power of the model for heritage sites is
higher than for non-heritage sites since 43.3% of the vari-
ability of satisfaction is explained in heritage sites and only
25.4% of the variability is explained in non-heritage sites.
Even though 43.3% of R? value in heritage sites is accepta-
ble, this result obviously implies that other exogeneous vari-
ables exist that explain the variability in satisfaction. This
was an expected outcome since the model did exclude any
other VR variables such as perceived usefulness or enjoy-
ment, focusing only on the effect of authenticity.

5.3 Summary of Results

We found that authenticity is an important variable affecting
both users’ perceptions of presence as well as users’ satis-
faction with VR. Even though the issue of the authenticity
of VR tourism was first raised over a decade ago, empiri-
cal studies have rarely been conducted (Beck et al., 2019;
Guttentag, 2010). We confirm the idea that realistic objects
serve as a way to enhance tourism and connect a virtual
experience to a real one (Refsland et al., 1998). We also
confirm the finding that realistic objects enhance presence
in VR (Tussyadiah et al., 2018).

Furthermore, users’ perceptions regarding authenticity
were proposed as determinants of acceptance of VR as a
substitute for a real-world tourism experience (Guttentag,
2010). It was found that at heritage sites, system quality
influenced satisfaction directly, and indirectly by positively
affecting perceptions of object-based authenticity which,
in turn provided a sense of presence which then created
perceptions of activity-based authenticity. Perceptions of
activity-based authenticity were then related to satisfaction.
At non-heritage sites, a similar relationship was noted, with
some minor variations. System quality also directly influ-
enced perceptions of satisfaction. However, satisfaction was
related to object-based authenticity.

As for presence, it has been considered one of the impor-
tant factors affecting the performance of VR (Tussyadiah
et al., 2018). This study’s result is partially consistent with
prior studies, with presence only indirectly related to satis-
faction with VR. Specifically, at heritage sites, presence is

indirectly related to satisfaction by way of activity-related
authenticity. It is not associated with satisfaction at all at
non-heritage sites. Presence is not a direct determinant of
VR satisfaction and the role of presence is different depend-
ing on the type of destinations such as heritage and non-
heritage sites. This finding needs to be further investigated to
better understand the specific role of presence with respect
to various types of destinations and VR content.

Perhaps most interestingly, results indicate that satisfac-
tion is affected by different factors depending on the type of
site being visited. Specifically, satisfaction with VR experi-
ences at heritage sites is driven by activity-related authen-
ticity, while satisfaction at non-heritage sites is driven by
object-related authenticity. This result is somewhat paradox-
ical, given that some may assume that visitors to heritage
sites focus on objects (particularly objects of cultural and
historical significance) while visitors to non-heritage sites
focus on activities.

6 Discussion
6.1 Theoretical Implications

Our interpretation of these results is that VR users’ percep-
tions of heritage sites are shaped by more than simply the
historical and cultural objects at the site. They are influenced
by the atmospherics of the experience as well. For a herit-
age site to be truly perceived as such, it must be perceived
as distinct and different and as an escape from the tourist’s
everyday life. The tourists should perceive that they have been
transported to another point in time. In the research subjects’
experience in this study, for instance, the Al Fahidi neighbor-
hood of Dubai is a satisfying experience only if it “feels”
like old Dubai with winding alleyways, stone pavements, and
coral-brick houses. It should be a world apart from the glass,
concrete, and steel metropolis that they experience every day.
The activity-related authenticity that is experienced internally
and psychologically is important, even more so than the exter-
nally and subjectively-experienced object-related authenticity.
Thus, the experiential activity (not just the objects) creates
satisfaction at heritage sites. Furthermore, while users may
accept the use of replicated objects at heritage sites (Schwan
& Dutz, 2020), the VR-created virtual environment with its
replicated objects may not sufficient to promote satisfaction
without an accompanying experiential component.

In the case of non-heritage sites, this study found that
visitors to non-heritage VR experiences expect accurate
simulations of what they have pictured in their minds. This
result needs to be carefully interpreted. In this study, herit-
age VR sites provided users various historical and cultural
content and let them experience the destination virtually dur-
ing navigation. In contrast, non-heritage sites are different in
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that there is neither historical nor cultural content. Rather,
the major content is the artifacts of a modern city and the
interior of luxurious hotel in Dubai. For this reason, it is
possible to interpret that users were more interested in the
realistic presentation and originality of human artifacts with-
out the feeling of experiencing the destination.

However, this interpretation needs to be investigated
further to clarify the difference between heritage sites and
non-heritage sites. For instance, what if non-heritage VR
sites include dynamic content such as a roller-coaster in
an amusement park? Likewise, what if heritage VR sites
include more dynamic features such as riding a camel around
the Egyptian Pyramids? How will object-related authentic-
ity’s effects on satisfaction and other variables be different
from activity-related authenticity’s effects under the different
contexts of heritage and non-heritages sites? To understand
and interpret the results accurately, further studies need to be
conducted that include different types of destination.

Ultimately, our research contributes to work on authen-
ticity, extending the application and discussion of this
important theoretical construct to VR contexts, affirming
its importance beyond the physical world.

6.2 Practical Implications

The practical implications of our study are first, for those
who operate tourism sites and are either currently using
or may be considering a VR experience, and second,
for the creators/programmers of VR experiences. Both
groups should note that quality is vital and is a driver of
object-related authenticity; this is true for heritage and
non-heritage sites. Quality, in terms of ease of use, speed,
reliability, convenience, and navigation, must be prior-
itized over other design considerations if the objects of
the VR tourism experience are to be perceived as authen-
tic. Quality is also essential to create the feeling of pres-
ence, of “being there”, at the VR-simulated site. Tour
site operators and VR creators should focus on quality
to enable users to feel a connection to the VR-simulated
destination, to escape from their daily lives, and to expe-
rience as much of the atmosphere and ambiance of the
destination as possible.

Regarding distinctions between heritage and non-heritage
sites, we remind practitioners working with heritage sites to
emphasize the activity-related authenticity of their VR expe-
rience. While heritage sites may have a proclivity for empha-
sizing authentic objects, our findings reveal the importance
of activities, and their associated feelings and experiences.

@ Springer

Equally, practitioners working with non-heritage sites should
clearly focus on object-related authenticity. The objects in
their VR simulation must appear authentic, facilitating visi-
tors’ projection of their expectations and beliefs about the
non-heritage site onto the VR representation of it. Further-
more, practitioners associated with such sites are encour-
aged to fully investigate potential visitors’ expectations to
ensure that their VR simulations do not disappoint, eroding
the brand of the tourist site and discouraging VR visitors
from visiting in the real world.

6.3 Limitations and Future Research

As with all research studies, this one has limitations. The
first is what may initially seem to be a small sample size.
In the era of big data, sample sizes are growing larger and
larger (Einav & Levin, 2014) and n =193 may be initially
perceived as small. Nevertheless, this sample gives adequate
statistical power to investigate the hypotheses. Even though
PLS can accommodate the problem of small samples, fol-
lowing the 10 times rule of the minimum sample size (Bar-
clay et al., 1995), the minimum required sample size of this
study is 50, which implies that the sample size of heritage
sites as well as non-heritage sites is more than adequate to
produce reliable statistical results.

Second, this study makes use of a student sample. While
its use is justifiable and the sample size is suitable for the
reasons stated in Section 4, future research may be con-
ducted to extend these results by collecting data from a
broader sample.

Third, this study makes use of only non-immersive VR
(niVR). The 360-degree view provided on a website is clearly
distinct from semi-immersive (siVR) and fully-immersive
(fiVR) experiences. Users’ assessments of authenticity and
presence may differ when using siVR and fiVR. In view of the
results here, and considering the characteristics of siVR and
fiVR, we propose that more-immersive VR experiences should
lead to stronger assessment of object-related authenticity as well
as activity-related authenticity. High-quality siVR and niVR,
as well as high levels of object-related authenticity should also
lead to a greater sense of presence. In sum, the links between
variables in our research model should only be strengthened in
research with more immersive types of VR. These suppositions
are an obvious avenue for future research.

Fourth, while the length of our respondents’ time in Dubai
was not statistically significant in this study, we conjecture
that the “familiarity” of tourists with a heritage or non-her-
itage site may influence their perceptions of authenticity and
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their satisfaction with the VR experience. Future research may
include ways to assess familiarity. Measurement may include
the number or length of prior visits to a site, the tourist’s level
of exposure to similar sites, or other measures.

Fifth and finally, future study may classify the type of VR
destinations in detail. This study classified VR sites only as
heritage and non-heritage sites. For both, it is possible to clas-
sify further based on the degree of experiential features and
the degree of accuracy of objects. For instance, it seems plau-
sible that the accuracy of an object will be more important to
VR users for heritage sites with fixed objects such as items at
a museum than to VR users for heritage sites with more-active
experiences such as a virtual tour walking through a heritage
site. In this case, it is possible that object-related authenticity
could be more influential on satisfaction than activity-related
authenticity in heritage sites. Depending of the types of
objects, the exact properties of authenticity may vary. These
relationships bear investigating and should be considered in
the future.

7 Conclusions

The use of VR technology is becoming more popular over time
and across different areas of life (Hyun & O’Keefe, 2012). As
VR begins to find applications within the domains of tourism,
and notably heritage destinations, it becomes more important
to understand the relationship between VR and authenticity. It
is important to understand how authenticity is affected because
of the benefits providing authentic objects and experiences;
improved satisfaction (Moscardo & Pearce, 1986; Sylaiou
et al., 2010; Wu et al., 2019; H. Zhang et al., 2018), learning
(Moscardo & Pearce, 1986), and loyalty (Park et al., 2019)
being among them. While research on authenticity is common
at heritage sites (Guttentag, 2010; Wu et al., 2019; T. Zhang
et al., 2018), the lack of consideration at and comparison with
non-heritage sites (Milman, 2013; Waysdorf & Reijnders,
2018) is noteworthy. Furthermore, the lack of authenticity in
VR research is clear and surprising; VR is meant to create a
virtual environment (Guttentag, 2010) in which the user feels
transported to the site (Hobson & Williams, 1995), yet research
has yet to fully understand how users perceived the authenticity
— genuineness — of their viewings or experiences (Mura et al.,
2017). This research, therefore, set out to explore how visitors
perceive the authenticity of virtual tours of cultural heritage
and non-heritage sites?

In this study, the main difference between heritage and
non-heritage sites was between which variables indirectly

influenced satisfaction. At heritage sites, activity-based
authenticity affected satisfaction, after being affected
by presence which was in turn affected by object-based
authenticity. While at non-heritage sites, the same rela-
tionship was present between object-based authenticity,
presence, and activity-based authenticity, but this time, it
was object-based and not activity-based authenticity which
related to satisfaction.

The results suggest that if tourism sites are plan-
ning on implementing VR, it is imperative that the
system be of high quality to allow the site to provide
an authentic and satisfying experience. At heritage
sites, it is important to understand that VR contrib-
utes to the user’s experience. Therefore, while pro-
viding realistic displays will not directly impact sat-
isfaction, it will provide users with a more authentic
experience which will relate to satisfaction. At non-
heritage sites, it is important that the displays are
realistic and objective features as this has a direct
impact upon users’ satisfaction. We look forward to
the application and implementation of these findings,
as well as to future related research that will extend
and enlarge up on them.

Appendix

e Asshown in Table 7, heritage sites included:

e the Etihad Museum (museum focusing on formation of the
UAE as a modern nation),

e the Sikka Art Fair (handicrafts market plus art installations
in historical neighborhood), and.

e the Al Fahidi Historical Neighborhood’s traditional Emirati
House (preserved/restored home with historical exhibits
and interpretive information).

e These three specific heritage sites were chosen based on
their cultural and historical significance to the history of
the UAE. Images of each heritage and non-heritage site
appear in Appendix Table 7.

As shown in Table 7, non-heritage sites included:

e the Burj Khalifa (the tallest building in the world),

e the Burj Al Arab hotel (Dubai’s sail-shaped “7-star” luxury
hotel), and.

e the Palm Jumeirah (palm tree-shaped artificial islands).

¢ Site popularity was the key criterion for choosing these
sites.
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Table 7 Heritage and non-heritage sitesfor survey versions 1 and 2

Heritage site 1

Heritage site 2

Heritage site 3

Etihad Museum

Emirati House (Al Fahidi
historical neighborhood)

Sikka Art Fair

Non-heritage site 1

Non-heritage site 2

Non-heritage site 3

Burj Khalifa (panorama from
pinnacle of building)

Burj Al Arab (Presidential
Suite)

Palm Jumeirah (panorama
from above “trunk” of the
palm)
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