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Introduction

Virtual reality (VR) has been widely recognized as one of the most important
innovations in the tourism industry (e.g. Guttentag, 2010; Lin et al., 2020),
removing physical and distance barriers (tom Dieck et al., 2018), enhancing the
whole visitors’ experience and increasing accessibility and interest in remote and
rural areas (Atzeni et al., 2022). The implementation of VR technologies (both
immersive and non-immersive) in the context of cultural and heritage tourism adds
new and fresh experiences, shaping visitors’ satisfaction and positive behavioural
intentions (e.g. Atzeni et al., 2022; Lin et al., 2020). This is specifically relevant for
heritage sites in remote or rural areas and often poorly promoted in national and
international tourism markets. For this reason, it is pivotal to deepen the knowledge
around the main factors involved in VR tourism experiences, highlighting those
that can directly and positively affect the consumer responses to the experience (i.e.
satisfaction, memorability and behavioural intentions, particularly the intention to
visit). In this vein, in the context of non-immersive VR heritage experiences, it has
been widely recognized that authenticity affects visitors’ satisfaction and behav-
ioural intentions with regard to the heritage site (Atzeni et al., 2022). However,
this has been proved in broader models where perceived authenticity has been
demonstrated to exert an indirect effect on satisfaction and behavioural intentions
through other variables. Therefore, further research is required to properly inves-
tigate whether this influence can also occur directly. Moreover, existing literature
has neglected to investigate whether the perceived authenticity during a virtual-
related visit to heritage sites might directly shape the memorability of the experi-
ence. In addition, most existing studies on tourism and VR have been focused on
immersive VR technologies, with very few having focused on non-immersive tech-
nologies (e.g. Atzeni et al., 2022), which are easier to use and less costly compared
to immersive gear (Pleyers & Poncin, 2020).

Therefore, this study was undertaken to explore, analyse and examine the
overall VR non-immersive experiences in the cultural heritage sector, the spe-
cific role of authenticity in these kinds of experiences and to expand the existing
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literature testing how object-based and existential authenticity can predict per-
ceptual dimensions of satisfaction, memorability and intention to visit as final
outcomes of those experiences.

Literature Review

VR is usually described as a computer-generated environment that mirrors a real
or artificial world (Guttentag, 2010), allowing individuals to engage in realistic
situations and surroundings (Loureiro et al., 2020), with or without the need for
wearable devices (Wei et al., 2019).

Since the 90s, VR technology has been adopted in the tourism sector, particu-
larly in heritage and cultural attractions and destinations (Hudson et al., 2019),
offering tourists unique and new experiences (Loureiro et al., 2020). This has given
rise to a new form of tourism, known as “VR tourism”. VR tourism is defined as
the “virtual representation of an actual attraction, destination, or visitor experience,
designed either as an introduction to a visit or as an extension of a visitor’s previous
experiences” (Kim et al., 2020, p. 70).

VR is widely recognized as a valuable tool that can enhance and enrich heritage
experiences with new content; it is seen as complementary (rather than a replace-
ment) to real-world travel (e.g. Mura et al., 2017). Recent academic research has
explored the impact of VR technology on cultural tourists’ experiences (Atzeni etal.,
2022; Kim et al., 2020), highlighting how it adds new value to these experiences
(Errichiello et al., 2019). Furthermore, recent studies have emphasized the key role
that VR plays in promoting cultural and heritage tourism products (Marasco et al.,
2018; Tussyadiah et al., 2018), offering potential visitors detailed information that
helps reduce uncertainties and informs their decision-making when planning in-
person visits (Lee et al., 2020).

The existing literature on VR tourism highlights that tourists are more likely to
use VR applications to explore museums or cultural attractions before their phys-
ical visit (e.g. Buhalis & Law, 2008; Lee et al., 2020).

Tourists today show a higher demand for authenticity in Industry 4.0 where
technology-driven experiences rule the roost (e.g. VR) (Gao et al., 2022).
Authenticity can be differentiated into objective and existential authenticity (Wang,
1999). To be more specific,

Objective authenticity refers to tourists’ perceptions valuing the genuineness
or accurate representation of observable things such as architectural features,
artifacts or rituals, while existential authenticity is related to tourists’ subjective
feelings and a state of being which is activated from experiences that convey an
enhanced sense of connection and self-expression.

(Atzeni et al., 2022, p. 3)

In this regard, existing VR-related tourism literature shows that the more individ-
uals perceive the VR visit/experience as authentic, the more they are satisfied with
it (Kim et al., 2017). However, this relationship has been primarily established
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within broader conceptual models, in which perceived authenticity has been shown
to influence satisfaction indirectly through the mediation of other variables (e.g.
Atzeni et al., 2022; Tussyadiah et al., 2018; Wei et al., 2019). Therefore, there
remains the need to further assess whether perceived authenticity significantly and
directly influences satisfaction in the specific context of VR-related experience.
This consideration forms the basis for the following hypotheses:

HI: Object-based authenticity positively influences satisfaction.
H2: Existential authenticity positively influences satisfaction.

Existing studies have also suggested that the higher the level of perceived
authenticity in a VR-related tourism/heritage experience, the more likely the indi-
vidual will be to make on-site visits (Atzeni et al., 2022). However, in the same
vein, perceived authenticity was found to exert an effect on the intention to make
an on-site visit both directly and indirectly, through the mediation of other variables
(e.g. Atzeni et al., 2022; Kim et al., 2020; Tussyadiah et al., 2018; Wei et al., 2019).
Hence, the need to further assess whether perceived authenticity significantly and
directly influences the intention to make an on-site visit in the specific context of
VR-related experience remains. On the basis of this, the following hypotheses are
postulated:

H3: Object-based authenticity positively influences the willingness to make an
on-site visit.

H4: Existential authenticity positively influences the willingness to make an on-
site visit.

According to existing literature, offering memorable experiences is central to
tourism, in which “the end goal of a tourist experience is to create lasting memories
that a visitor will reminisce about and will share in respective social networks”
(Andrades & Dimanche, 2014, p. 108). In this context, memorability can be
conceptualized as the subjective evaluation of immediate and long-term memory
effect, which is associated with the unforgettable or extraordinary aspects of the
experience, while memory (a broader term when compared to memorability) can
be quite ordinary or mundane (Sthapit et al., 2019). Nonetheless, memorability
with a certain experience is relevant because it represents the most important
personal source of information through which tourists decide whether to visit/
revisit a place (Coudounaris & Sthapit, 2017). Broadly speaking, delivering mem-
orable experiences is pivotal to building loyalty and stimulating positive online
behaviour (Hung et al., 2014; Kim et al., 2010).

Recent studies highlighted that perceived authenticity could render an experience
memorable. For example, in Yi et al. (2022) the existential authenticity triggered
by the perceived authenticity of local cultural heritage resulted in being signifi-
cantly associated with memorability. Yet, Lee et al. (2024) suggest that tourists
have more memorable experiences when they perceive the site as more objectively
authentic. However, whether higher levels of perceived authenticity lead to higher
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memorability remains to be verified in the specific context of VR-related tourism
and cultural experience, as recently pointed out (Atzeni et al., 2022). This forms the
basis for the following hypotheses:

H5: Object-based authenticity positively influences memorability.
H6: Existential authenticity positively influences memorability.
Methodology

The “Su Nuraxi” site, located in the Barumini municipality in Sardinia (Italy), was
selected as the research setting of this study. Recognized as a UNESCO World
Heritage Site in 1997, it represents the most complete Nuraghe exemplar of the
region. At the time of the data collection, the site could only be visited in a non-
immersive VR platform, on the website: http://virtualarchaeology.sardegnacultura.
it/index.php/it/.

The survey instrument used for data collection was developed based on existing
literature. First, respondents were asked to confirm that they had completed the VR
tour guided by the Su Nuraxi site. Respondents were then asked to assess their level of
agreement with a list of items used to measure the dimensions included in the analysis;
their answers were captured by using a 7-point Likert scale (1 = strongly disagree;
7 = strongly agree). The visitor’s perceived authenticity was determined through
eight items: three measuring object-based authenticity and five measuring existential
authenticity (Kolar & Zabkar, 2010). Visitors’ satisfaction was measured using three
items (Kim & Ko, 2019; Wu et al., 2019), and the respondents’ intention to make an
on-site visit was assessed through three items (Kim et al., 2020; Tussyadiah et al.,
2018). Memorability was also measured using three items (Oh et al., 2007).

The survey was first developed in English language, back-translated in Italian
and pretested on 20 Italians to guarantee accuracy and comprehensibility and to
minimize language biases. The survey was administered online using a snow-
ball sampling technique. According to the literature, this technique is used to
easily identify and access respondents residing across different geographical
areas (Wrenn et al., 2007). The snowball sampling procedure started by sending
an email invitation to a list of 2,000 contacts of Italians. The email invitation
suggested individuals first visit the website http://virtualarchaeology.sardegnacult
ura.it/index.php/it/ to make the non-immersive virtual visit of “Su Nuraxi”, and
to then immediately fill in the online survey. The individuals were recommended
to use large devices such as personal computers or laptops to experience the VR
(Pleyers & Poncin, 2020).

Data collection was carried out in the period from February 2024 to March
2024 and allowed us to obtain 525 questionnaires, of which 500 were complete
and usable for the statistical analysis. For the specific purpose of this study, a
series of descriptive, multivariate and regression analyses were performed on data.
Specifically, a set of explorative factor analyses, using principal component ana-
lysis and varimax rotation, was run for each group of items, to obtain a set of
summarized scales to be used in ordinary least squares (OLS) analysis aimed at
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verifying the research hypotheses. Descriptive and multivariate analyses were run
using SPSS version 19.0; OLS analysis was conducted using STATA version 13.

Results

Overall, participants felt that the VR-related experience featured original and his-
torical structures (M=6.11; SD=0.98), with most of them considering the cultural
sites as original (M=6.05; SD=1.16) and genuine (M=6.21; SD=0.86) and able
to provide them with a “deeper insight into local history and culture” (M=5.91;
SD=1.05) and a sense of connection with the past (“I felt connected with human
history and civilization”: M=5.26; SD=2.28) (Table 3.1). In general, participants

Table 3.1 Ttems by scores, means and standard deviation

ITEM -3 4 5-7  Mean Standard
deviation

) (%) (%)

The structures and objects [ saw during the VR~ 1.60 240 96.00 6.11 0.98
experience are original and from the past.

The cultural sites I visited in VR are original, 2.60 3.00 9440 6.05 1.16
not copies.

The cultural site I visited in VR is a real and 0.80 1.80 97.40 6.21 0.86
genuine historical and cultural site.

This visit gave me a deeper insight into local 2.00 5.00 93.00 5.91 1.05
history and culture.

During the visit, I felt the related history and 580 11.80 82.40 5.69 1.51
culture of this place.

My visit enriched me as a person. 6.00 6.60 87.40 5.63 1.63

I liked the calm and peaceful atmosphere of this  3.00 10.80 86.20 5.78 1.38
place.

I felt connected with human history and 13.60 16.60 69.80 5.26 2.28
civilization.

I’m satisfied with my VR visit at this cultural site.  8.20 7.80 84.00 5.42 1.72

I am very happy to have had this experience in  13.40 20.00 66.60 5.12 2.24
VR

This VR experience has satisfied my 8.40 840 8320 544 1.85
expectations
I have wonderful memories of tourism 15.20 24.60 60.20 4.85 2.33

experiences in VR.

I won’t forget my tourism experiences in VR 14.00 9.40 76.60 5.14 2.33

I will remember my tourism experiences in VR 13.20  9.20 77.60 5.27 2.27

I am planning to visit the place that I observed 33.60 18.60 47.80 4.39 3.27
in the tourism-related VR activity.

I intend to visit the place that I saw in the 9.60 15.40 75.00 5.28 2.19
tourism-related VR activity in the near future.

I am willing to visit the place that I saw inthe ~ 43.80 16.20 40.00 3.99 3.81
tourism-related VR activity soon.

I intend to invest money and time to visit the 9.40 10.00 80.60 5.35 2.13
place that I observed in VR tourism.
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were satisfied with their experience (M=5.42; SD=1.72) and considered it as some-
thing to be remembered over time (M=5.27; SD=2.27). Furthermore, respondents
were reported to be likely to invest time and money in making an on-site visit (M=
5.35; SD=2.13).

A series of exploratory factor analyses (EFAs) — more specifically, a principal
components analysis (PCA) method with Varimax rotation — was conducted to
reveal the underlying factors in the data and to prepare the data set for hypothesis
testing. The aim was to identify latent constructs that could inform the subsequent
regression models (OLS).

The Kaiser-Meyer—Olkin (KMO) indexes and Bartlett’s test of sphericity
confirmed that the results are appropriate to explain the data (Table 3.2).

Overall, a total of five factors were identified: “Object-based authenticity”,
“Existential-based authenticity”, “Satisfaction”, “Memorability” and “Intention to
make an on-site visit”. Cronbach’s alpha was then calculated to test the reliability
of the extracted factors; all values are higher than 0.8, thus suggesting that the
factors are reliable (Table 3.2).

Object-based authenticity (79.77% of total variance; Kaiser—-Meyer—
Olkin = 0.74) includes three items devoted to measuring VR-tourists’ perceptions
on genuineness and accurate representation of visible elements (architecture,
structure, objects, artifacts, etc.). Existential-based authenticity (68.19% of total
variance; Kaiser—Meyer—Olkin = 0.81) contains five items related to VR-tourists’
personal emotions and state of being triggered by the virtual-related visit, which
fosters a deeper sense of connection and self-expression. Satisfaction (86.82% of
total variance; Kaiser—-Meyer—Olkin = 0.76) includes three items assessing the
level of satisfaction with the virtual visit. Memorability (88.52% of total variance;
Kaiser—-Meyer—Olkin = 0.73) contains three items aimed at measuring how much
the virtual visit contributed to shaping an experience that is likely to last over time
in visitors’ minds. Finally, visit intention (73.01% of total variance; Kaiser-Meyer—
Olkin = 0.76) comprised four items measuring the extent to which individuals are
likely to make an on-site visit.

Having identified the different factors in the data, a series of regression analyses
was carried out to empirically test the hypotheses formulated in this study. These
models were designed to investigate whether the two dimensions (objective and
existential) of perceived authenticity directly, positively and significantly influence
satisfaction, memorability and intention to make an on-site visit. Several control
variables were included in the OLS models to prevent any distorting effects of the
independent variable. In particular, for each regression model, socio-demographic
control variables (gender, age, place of residence, occupation and marital status)
and variables related to the visitors’ prior experiences (with VR and previous
visits to the site) were incorporated. All analyses were conducted using the robust
option in Stata, which ensures that the calculated standard errors are robust to
heteroscedasticity.

Table 3.3 provides the main results of the regression analyses and shows
that statistics confirm all the hypotheses, thus proving that both objective- and
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Table 3.2 Factor and item description

Objective authenticity
(79.77% of total variance; Kaiser—-Meyer—Olkin = 0.74; Chi-squared: 765.24 — p <0.001;
Cronbach’s alpha = 0.872)
OBJ1  The structures and objects I saw during the VR experience are original and from
the past.
OBJ2  The cultural sites I visited in VR are original, not copies.
OBJ3  The cultural site I visited in VR is a real and genuine historical and cultural site.

Existential authenticity

(68.19% of total variance; Kaiser—Meyer—Olkin = 0.81; Chi-squared: 1,416.96 —p < 0.001;
Cronbach’s alpha = 0.882)

EXI1  This visit gave me a deeper insight into local history and culture.

EXI2  During the visit, I felt the related history and culture of this place.

EXI3 My visit enriched me as a person.

EXI4 1liked the calm and peaceful atmosphere of this place.

EXI5 I felt connected with human history and civilization.

Satisfaction

(86.82% of total variance; Kaiser—Meyer—Olkin = 0.76; Chi-squared: 1,151.97 —
p <0.001; Cronbach’s alpha = 0.923)

SAT1 [I'm satisfied with my visit to this cultural site.

SAT2 I am very happy to have had this experience in VR.

SAT3  This VR experience has satisfied my expectations.

Memorability

(88.52% of total variance; Kaiser—Meyer—Olkin = 0.73; Chi-squared: 1,368.91 —
p <0.001; Cronbach’s alpha = 0.935)

MEMI1 I have wonderful memories of tourism experiences in VR.

MEM?2 I won’t forget my tourism experiences in VR.

MEM3 I will remember my tourism experiences in VR.

Intention to make an on-site visit
(73.01% of total variance; Kaiser-Meyer—Olkin = 0.77; Chi-squared: 1,200.88 —
p <0.001; Cronbach’s alpha = 0.877)

VIl I am planning to visit the place that I observed in the tourism-related VR
activity.

VI2 I intend to visit the place that I saw in the tourism-related VR activity in the near
future.

VI3 I am willing to visit the place that [ saw in the tourism-related VR activity soon.

Vi4 I intend to invest money and time to visit the place that I observed in VR tourism.

Table 3.3 Ordinary Least Squares (OLS) results

Independent V Dependent Var Coefficient
Objective authenticity Satisfaction 0.38102%**
Objective authenticity Memorability 0.25803***
Objective authenticity Visiting intention 0.21799%**
Existential authenticity Satisfaction 0.66009%**
Existential authenticity Memorability 0.53277***
Existential authenticity Visiting intention 0.39674%**

*p<0.10, ** p < 0.05, *** p < 0.01
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experiential-based authenticity positively and significantly influence satisfaction,
memorability and visit intention.

Conclusion and Managerial Implications

This study was conducted to examine the impact of objective-based and existential-
based perceived authenticity within the context of a non-immersive VR experience
at a cultural heritage site, namely the Su Nuraxi UNESCO site (Sardinia, Italy).
More precisely, the aim was to analyse whether the two dimensions of authenticity
can positively, significantly and directly influence satisfaction, memorability and
the intention to make an on-site visit.

The results of the OLS analysis suggest that both object-based authenticity (i.e.
the accuracy and realism of virtual representation) and existential authenticity (i.e.
the personal meaning and emotional resonance of the experience) have a statis-
tically significant, positive and direct impact on all the three dependent variables
(satisfaction, memorability and intention to make an on-site visit).

These conclusions are significant for both researchers and practitioners. On
the one hand, they reinforce existing research that underscores the central role of
authenticity in shaping the visit experience at cultural heritage sites (Damjanov &
Crouch, 2019; Jang et al., 2012; Kim et al., 2020), while on the other, they provide
further insights into the scientific debate specifically devoted to proving this in the
context of a non-immersive VR. Furthermore, our findings contribute to existing
literature, indicating that both objective-based and existential authenticity can posi-
tively and directly influence memorability, a relationship that has been overlooked
until now.

From a managerial perspective, this study provides useful insights for
policymakers, destination marketers, site managers, and technology developers
attempting to increase the effectiveness of marketing and promotion operations
using VR. First, they should focus on creating virtual-related experiences that not
only replicate tangible elements in a trustable manner (perceived objective authen-
ticity) but also craft immersive and emotionally engaging narratives, helping users
to create an intensive and emotional resonance and connection with the content
(perceived existential authenticity). All of this can help to make the visitor’s experi-
ence much more satisfying and memorable. More broadly, these virtual environ-
ments should be designed to convey authentic, cultural and historical features of
the site and associated identity, heritage, artifacts, symbols and folklore, possibly
leveraging on the effective use of sounds, images, interactive speeches, online
games and residents as voice-overs. Hence, virtual tours could be used to build and
maintain relationships with target markets and consolidate their intentions to make
an on-site visit to both the heritage site and its location, thus confirming the power
of VR as an effective destination marketing tool (Griffin et al., 2023). In this vein,
virtual tourism could portray not only the heritage site, but also a wider array of
local attractions and information about the “inner” identity and authenticity of the
place. To achieve this, the most vigorous networking among heritage managers,
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policymakers, destination marketers and tourism businesses should be created
within the destination. Finally, this study provides practitioners with a measure-
ment instrument which can systematically assess over time where and how the
visitor experience delivered by non-immersive VR platforms can be enhanced to
make the visit more satisfactory and long-lasting in the individual’s mind and to
encourage their willingness to make on-site visits.

Besides its theoretical contributions and managerial implications, several
limitations warrant consideration and highlight areas for future research. First, the
use of a convenience sample and the focus on a single heritage site restrict the
generalizability of the findings. To strengthen the external validity of the results,
future studies should attempt to use different and more accurate sampling strat-
egies. Moreover, future studies should aim to replicate the data collection across
different heritage contexts and geographical regions to cross-validate the findings
and to check for their robustness.

Second, this study focused attention on objective and existential authenticity,
thus not considering other types of authenticity (e.g. interpersonal, constructive)
that were judged unsuitable for a VR context. Moreover, similarly to most of the
existing VR-related literature, we measured objective and existential authenti-
city relying on the scales originally devoted to assessing authenticity in in-person
experiences. Future studies might attempt to understand how authenticity is
specifically defined and understood in the specific case of virtual settings (Gao
et al., 2022).

Third, this study tested the direct influence of perceived authenticity over satis-
faction, memorability and willingness to make an on-site visit, thus neglecting to
consider/incorporate other variables (e.g. motivations, emotions, flow state, tele-
presence, involvement) that might have a moderating and/or mediating effect on
the relationship between perceived authenticity and post-experience evaluations.
Along these lines, for example, future studies could devote their attention to
checking for a potential moderator effect that the geographical distance (i.e. dis-
tance between the place of residency and the geographical location of the heri-
tage site) might have on the respondents’ intention to make an on-site visit. Future
studies might also consider models that incorporate other behavioural outcome
measures (e.g. willingness to pay for a virtual tour, intention to recommend the
experience to others, consumer intensification). Future studies might attempt to
include these variables in expanded theoretical models, aiming to provide a more
comprehensive understanding of the factors and dynamics that shape a virtual visit
experience and the related consumer responses, thus providing further insights into
how virtual experiences can drive meaningful and long-term benefits for cultural
heritage sites and surrounding locations. Lastly, this study focused its attention on
the use of non-immersive VR technology. Future research could aim to examine
heritage sites that can be visited both with an immersive and non-immersive plat-
form with the aim to cross-compare the effects that both types of VR technologies
can generate in terms of consumer responses (i.e. perceived authenticity, memor-
ability, behavioural responses).
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