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Abstract: To achieve sustainable tourism, the tourism development authorities have used advanced
technologies to promote destinations, attract visitors, and protect the environment. Accordingly,
while the available research on tourism technologies indicates that virtual reality (VR) matters in
the visit intention of potential tourists, the mechanism of their inner senses when experiencing VR
technologies is overlooked. To fill in this void, this study develops a comprehensive conceptual model
for investigating the influence of VR technological features on tourists’ minds, and consequently,
their destination visit intention. This study integrates the technology acceptance model, stimuli-
organism-response model, and flow theory into a unified conceptual model for a comprehensive
understanding of tourists’ behavior. By focusing on tourists’ decision-making and behavior processes,
this study sheds new light on how VR stimuli (i.e., vividness and interactivity) could translate into
tourists’ attitudes and visiting intentions. This conceptual model is then tested and validated using
structural equation modeling on survey data collected from 311 VR users after experiencing virtual
tours designed for destinations in Vietnam. The findings indicate that virtual tours affect tourists’
psychological well-being, which translates into visiting intention. Based on the results, this study
emphasizes the role of VR as a powerful marketing tool to promote a destination. Furthermore, ap-
proaches to enhance the effectiveness of VR tours, particularly, for tourism developers, are proposed.
This study thus contributes to the literature in the area of VR tourism, contributing both theoretical
and practical knowledge.

Keywords: virtual reality; visiting intention; flow theory; SOR model; TAM; sustainable destination
marketing

1. Introduction

As with any destination, the main goals of tourism are economic growth and sus-
tainable development [1]. The sustainable development goals of the United Nations have
three main pillars, including economic, social, and environmental [2]. In the digital era,
the rapid progress of technologies has supported destinations in increasing the number
of visitors and net growth, consequently, achieving the sustainable development route of
destinations in terms of economics [3]. In this vein, tourism developers have used the most
advanced technology to attract visitors, drive sustainable behavior of visitors, and sustain
the destination environment [2].

As a marketing tool to promote destinations, virtual reality (VR) has been creating
a revolution in the way users experience destinations [4]. VR can create memorable
experiences because of its sensory richness and the power to attract users [5,6]. VR refers to
an immersive 3D simulated environment that bestows a flow experience and simulates real
situations, allowing users to immerse themselves in various sensory experiences similar
to the spatial presence [4,7,8]. Three key elements characterizing VR are visualization,
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immersion, and interactivity [6]. Accordingly, VR outperforms content delivered via
traditional media, such as static images and 2D video [9]. A virtual tour with built-in virtual
reality technologies may be a powerful marketing tool for tourism operators because of its
low-cost and feasibility.

A virtual tour is a computer-mediated experience of visiting a specific place in a virtual
environment without physical travel [4,9,10]. In the tourism context, virtual tours afford
users to visit a “seemingly real” destination that may evoke the sense of “telepresence”.
Telepresence can positively influence users’ attitudes and increase their intention to visit
the real destination [9,11,12]. As a result, VR technology could induce users to immerse
themselves in a virtual destination. They may be excited about experiencing VR tours
pre-, post-, and during their trips to seek information, experience dangerous or restricted
places (i.e., heritage sites, alpine areas), or they may try adventure activities such as bungee
jumping or free flying without the actual physical risk. Overcoming the physical barriers,
VR could create a virtual world for not only normal people but also the disabled. VR, thus,
has immense potential in the various sub-sections of tourism to enrich tourists’ experiences.

Moreover, the tourism industry recognizes traveling as incompatible with the environ-
ment [13]. Together with the growth in the tourism industry, the negative environmental
impacts lead to the need for sustainable solutions for tourism. Prior studies suggest that
innovation in tourism using cutting-edge technologies could help to achieve more sustain-
able tourism [14,15]. In this regard, adopting VR technology could help tourism developers
offer VR tours for tourists with a minimal environmental impact. The replacement of
physical visits with VR tours at specific places in a destination could alleviate the burden of
crowds while still maintaining a comprehensive experience for tourists during their trip.
In addition, to leverage the environmental consciousness of tourists, tourism developers
could rely on educational messages regarding environmental protection to justify showing
these VR tours. As a result, VR technology could afford sustainable tourism growth from
both economic and environmental perspectives.

Furthermore, the tourism industry has been severely impacted by the COVID-19
pandemic. From a medical point of view, the tourism industry would not be sustainable in
the event of another pandemic because there is the possibility of spreading the infection
via tourism activities. Adopting virtual reality technology could be a suitable solution as
there is no risk of infection if tourists can enjoy simulated tours in a virtual space. In such
a case, VR technology could enable the tourism industry to remain viable even during
an epidemic.

Driven by the rapid trend of VR technology development, recent studies have investi-
gated how virtual tours can change tourists’ attitudes and accelerate their visit intention [16].
Huang et al. (2016) [17], for example, found that web-based destination marketing tools
could persuade tourists to visit a destination. Kim et al. (2020) [16], in their VR tourism
study, employ an extended SOR framework to explain the users’ behaviors and their visit
intentions after experiencing VR tourism. Generally, empirical evidence from various fields
of study, such as retailing, entertainment, and education, demonstrates that VR experience
leads to positive user behaviors and attitudes [18].

Despite the increasing studies regarding VR in tourism, the current academic literature
overlooks the tourists’ decision-making and behavior processes that may clarify how
virtual technology stimuli translate into their attitudes and visiting intentions [19]. Yet a
theoretically integrated model of behavior has not been comprehensively developed [16].
A recent study on VR in tourism research by Vishwakarma et al. (2020a) [20] demonstrated
that only 11 (24%) out of 41 studies had been supported by theory. Moreover, prior
studies also demonstrate that separate theories are insufficient to capture the tourist’s
behavior in using VR technologies. Lee and Kim (2021) [21], for example, suggested that
the original technology acceptance model (TAM) may be limited in explaining recent VR
user experiences. As a result, this study aims to develop an integrated model based on the
technological features of VR and users’ cognition and emotion flow when using virtual
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technology. At the same time, TAM, flow theory, and the stimuli-organism-response (SOR)
model are employed as underlying theoretical explanations.

Prior research demonstrates that in the virtual reality research realm, TAM, flow theory,
and SOR models matter [4,22,23]. However, there is no research in the literature on VR
adopting the integrated model of TAM, flow theory, and SOR models [4,22,23]. As a result,
this study is one of the pioneers in delving into tourists’ inner-sense mechanism response
when experiencing VR technological features based on the above-stated integrated theoreti-
cal model. Accordingly, it examines two factors of VR features: vividness and interactivity
as stimuli in the SOR framework. Following the prior studies, the two most salient fac-
tors, including perceived usefulness and perceived ease of use of TAM [24], as well as
perceived enjoyment and perceived immersion of flow theory [20], are the consequence of
VR technological experience and the antecedents of satisfaction, behavioral involvement,
and visit intention. Consequently, this study analyses the association of VR technological
features, satisfaction, behavioral involvement, and visit intention through a comprehensive
theoretical framework. The established body of research has demonstrated that the theo-
retically integrated model of TAM, flow theory, and SOR model has the potential to better
understand tourists’ behavioral mechanisms toward VR technological experiences [4,22].

This study thus contributes to VR tourism research by discussing the role of VR
technology in promoting destinations and affording sustainable tourism. In this regard,
the benefits of VR technology are considered in both economic and environmental aspects.
Along these lines, because of the customer-centered growth of the tourism sector, this study
investigates their attitudes and behaviors when experiencing VR tours. An integrated
theoretical framework has been adopted to examine their decision-making behaviors and
response to VR stimuli. Some implications for tourism developers are also suggested based
on the findings of this study.

2. Theoretical Background
2.1. Virtual Reality in Tourism

The first study that delved into the conceptualization of VR defined it as the use of a
“computer-generated 3D environment—called a ‘virtual environment’ (VE)—that one can
navigate and possibly interact with, resulting in real-time simulation of one or more of the
user’s five senses” [14]. VR has been used in six principal tourism-related areas, including
marketing, planning and management, heritage preservation, entertainment, accessibility,
and education [14]. VR and its commercial applications have burgeoned in tourism which
has spurred scholars to scrutinize the drivers of success in using VR in this economically
significant industry [14].

VR tours are a specific application of VR technology used as a marketing tool for
tourism destinations [20]. A VR tour induces higher elaboration of mental imagery about
the tourist’s sense of presence, thus influencing their subjective well-being, such as being
happy and being satisfied, which consequently translates into visiting intention. Compati-
ble with this argument, prior empirical studies in Hongkong and the UK have specified
that most potential tourists have experienced the virtual destination through VR tours
before their actual visits [18,22]. In the same vein, Pantano and Corvello (2014) [25] and
Li and Chen (2019) [26] also suggested that VR could prompt the decision to travel by
enriching the impression of the destination. Although the empirical findings suggest that
VR technology can allow tourists to become involved in destinations, the mechanism of this
process is still vague. To bridge this research gap, this study, based on the SOR framework,
TAM, and flow theory, will investigate tourists’ responses when experiencing VR tours.
Specifically, VR tour technological features, including vividness and interactivity, are used
as stimuli in the conceptual framework following prior studies [23,27,28].

2.2. Flow Theory

Flow theory posits that flow experience emerges when people immerse themselves
in specific activities [29]. Flow is defined as “the state in which people are so involved in
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an activity that nothing else seems to matter” [29]. Research has employed flow theory
in different contexts, namely website atmosphere [30] or using the virtual world [31]. In
studies of virtual environments, users report that the flow experience multiplies rapidly,
which is extremely significant for VR tourism [22]. Although prior research uses different
dimensions when analyzing flow experience [32], research on VR tourism has identified
perceived enjoyment and perceived immersion as critical elements of VR users’ senses [20].
Perceived enjoyment is defined as “the extent to which the activity of using a specific
system is perceived to be enjoyed in its own right aside from any performance consequence
resulting from system use” and perceived immersion refers to “the degree to which a user
is isolated from reality” [33].

Flow theory has been one of the salient theoretical frameworks for investigating user
behavior in using VR technology [22]. In addition, flow theory is a helpful tool to recognize
people’s experiences when navigating a virtual environment [22]. It is recognized that flow
offers a compelling reason for explaining users’ attitudes, beliefs, and behavior in the virtual
environment [22,34]. For example, in a Second Life virtual context, Huang et al. (2012) [35]
reported a significant association between the flow antecedents, VR tourists’ involvement,
and visit intention. Huang et al. (2013) [36] also found a significant relationship between
the flow experience and VR users’ visit intentions. Because of the recognized importance
of the users’ flow state in virtual tourism, this study thus integrates the sense of flow (i.e.,
perceived enjoyment and perceived immersion) into the VR research framework.

2.3. Technology Acceptance Model

TAM is widely recognized as a model for technology acceptance [20]. The original
TAM first introduced by Davis et al. (1989) [37] postulated that perceived usefulness and
perceived ease of use matter in explaining people’s acceptance of information technology.
Perceived usefulness is defined as “the degree to which a person believes that using a
particular system would enhance his or her job performance”, and perceived ease of use
is defined as “the degree to which a person believes that using a particular system would
be free of effort” [37]. Because the original TAM only focused on the users’ perceptions
of technology and intention to use it, subsequent studies have included the extended
TAM as their theoretical bedrock when examining the impacts of users’ senses in terms of
technological features on users’ behaviors and attitudes [23].

TAM is the most widely adopted model in VR research to help identify the antecedents
to VR users’ experiences. Accordingly, when users use VR technology, they seemingly
expect to experience subjective well-being, such as being satisfied and happy [22], which
then in turn, shapes their behavioral intention. In tourism, TAM is used in different contexts,
such as cultural heritage, historic visitor attractions, and wine tourism [4]. For example,
the study of Huang et al. (2013) [36] regarding consumers’ travel intentions in the context
of 3D virtual worlds demonstrated that perceived usefulness and perceived ease of use
matter in destination choice-making. In addition, Yung and Khoo-Lattimore (2019) [6] and
Ashfaq et al. (2019) [24] also confirmed that perceived usefulness and perceived ease of
use are the two most decisive factors contributing to understanding the intention to use
technology. As a result, perceived usefulness and perceived ease of use are two fundamental
elements of TAM considered in this study.

2.4. Stimuli Organism Response Framework

The stimuli-organism-response (SOR) framework intends to “describe the individual
behavior through the stimuli creating cognitive and emotional states, which, in turn, lead to
responses” [38]. The SOR framework has three main parts including stimulus (S), organism
(O), and response (R). Grounded in environmental psychology, the SOR framework is
dominantly used to understand consumer behavior regarding technology applications
in different contexts [4,39]. The SOR framework as a mechanism links inputs (stimulus),
processes (organism), and outputs (response) into a sequence [13]. The SOR framework has
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been used in different contexts such as social media communities, online shopping, and
social commerce [40].

There is a growing interest in applying SOR in VR tourism research [26,41]. Accord-
ingly, SOR has been used to explain users’ sense responses to VR stimuli and how users
translate them into their attitudes and intentions [18,39,42]. Kim et al. (2021) [39], for
example, employed the SOR model as the underlying theoretical framework to investigate
how VR experiences could influence users’ attitude changes and their visit intentions.
Kim et al. (2020) [16] employed the extended SOR model to clarify the significant impacts
of authentic experience of VR on cognitive and affective responses and how these are then
transferred to the visit intention of a destination. The SOR framework can be used to
investigate the connections among inputs, processes, and outputs in VR tourism [16,41,43].
As a result, it could be a relevant framework in research on VR user behavior regarding
VR technological experiences. Accordingly, this study employs SOR as a frame to combine
the users’ senses (organism) when experiencing the technological features of VR (stimuli),
ultimately, leading to attitude change and visit intention (responses).

3. Hypotheses Development
3.1. Stimuli of VR Technological Features on Users’ Organism
3.1.1. VR Vividness
VR Vividness and Perceived Enjoyment

Vividness is defined as “the ability of a technology to produce a sensory-rich mediated
environment” [27]. In VR contexts, vividness refers to modality richness, which enables
users to mentally envision virtual environments. Vividness is recognized as a critical
element of VR technology. Accordingly, VR vividness has been used to amplify the depth
and breadth of sensory information, consequently, enhancing the users’ satisfaction when
experiencing a VR environment [44]. Prior studies have used vividness in different contexts
such as sports games [44], and e-commerce [45]. However, few empirical studies have
investigated its influence on users’ senses [46].

Due to VR’s vivid nature, VR technology provides an impressive experience to
users [47]. For instance, Marriott’s virtual honeymoon to London and Hawaii has in-
corporated VR to enhance customers’ immersive experiences. The vividness feature as
a stimulus of VR technology tends to evoke users’ senses when experiencing the VR
tour [20,44,46]. When users participate in VR tours with high vividness, the feeling of
enjoyment may arise because they have experienced the virtual destination with the feeling
of presence beyond time and space [48,49]. As a result, high vividness may be associated
with the greater perceived enjoyment of users during VR tours [3,18]. The findings of
prior studies also support the positive relationship between VR vividness and perceived
enjoyment [3]. These arguments lead to the following hypothesis:

H1a: The vividness of VR positively impacts perceived enjoyment.

VR Vividness and Perceived Immersion

Prior studies suggest that VR vividness could strengthen the feeling of immersion as a
result of participating in a panoramic virtual environment [48]. Additionally, perceived
immersion could be enhanced with additional stimuli such as a 3D vivid environment [20].
As a result, VR’s vividness with its sensory richness may provoke users’ perceived im-
mersion during their virtual trips. Prior studies also pointed out the significant positive
relationship between VR vividness and perceived immersion [3]. These arguments lead to
the following hypothesis:

H1b: The vividness of VR positively impacts perceived immersion.
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VR Vividness and Perceived Usefulness

VR is a useful tool for experiencing adventure destinations in advance to assist po-
tential tourists in making a decision [20]. As to the stimulus of VR vividness to perceived
usefulness, prior studies demonstrated the positive relationship between vividness and
information access [47], which is related to the individual acceptance of information technol-
ogy. VR, as an advanced technology in tourism marketing, can provide richer information
for potential tourists about destinations. In the high VR vividness condition, potential
tourists can have a visualized experience of the destination before a visit. They do not
have to only rely on descriptive information such as tourism magazines, social media posts,
or travel agents. As a result, potential tourists may feel VR is more useful for planning a
trip, resulting in higher perceived usefulness when using VR. These arguments lead to the
following hypothesis:

H1c: The vividness of VR positively impacts perceived usefulness.

VR Vividness and Perceived Ease of Use

Although VR tourism employs advanced technology to construct virtual environments,
the device components of VR that afford users a multi-sensory virtual environment are
quite user-friendly. Accordingly, users can become immersed in a virtual environment
through a head mount display (HMD). They place their smartphone in a VR box and have
the feeling of “being there” at the destination [20] or experience on-site travel through the
VR 360 application “one touch to virtual destination” [47]. As a result, they may feel “ease
of use” when experiencing VR.

In addition, the retail price of HDM, one of the main barriers to VR technology, has
drastically reduced [47]. Due to the convenience of using VR, the perceived ease of use
may increase with the high vividness of VR. Compared with media with low vividness, VR
technology with high vividness exerts stronger influences on user experience [31]. Existing
research also examined the effects of VR vividness on user behavior across various contexts
and suggested that vividness matters in shaping user behavior in terms of technological
acceptance [50]. These arguments lead to the following hypothesis:

H1d: The vividness of VR positively impacts the perceived ease of use.

3.1.2. Interactivity
VR Interactivity and Perceived Enjoyment

Interactivity refers to the extent to which users can participate in modifying the form
and content of a mediated environment in real-time [27]. In the VR context, interactivity
refers to modality interactivity, which allows users to easily interact and become involved
with the content [51–53]. The features of interactivity include (1) the speed of interaction
between users and the system, (2) the similarity in solving the contents in the physical and
mediated environment, and (3) the range of different ways to modify the content [44].

In tourism, VR developers have employed VR interactivity to strengthen the users’
senses when experiencing VR tours. Accordingly, VR tours with superior sensory features
may offer dynamic displays and functions that may tie users to immersion senses in the
virtual environment [44,54]. Additionally, VR is an autotelic experience oriented toward
attaining subjective well-being. Therefore, VR interactivity can lead to users’ enjoyment by
triggering a sense of engagement in the virtual environment [3,55]. Prior studies insist that
the high interactivity induces a greater significant perceived enjoyment of users [3,56,57].
Accordingly, it is expected that the higher the VR interactivity, the greater the perceived
enjoyment of users. These arguments lead to the following hypothesis:

H2a: The interactivity of VR positively impacts perceived enjoyment.
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VR Interactivity and Perceived Immersion

Prior research indicates that interactive components are one of the key elements of
design features that enable users to immerse themselves in the virtual experience [3,52].
Participating in VR can make users feel absorbed in and engrossed by VR features such as
interactivity [52]. VR interactivity allows users to become involved and may tie them into
the destination content [46]. Prior findings also showed a positive relationship between
VR interactivity and perceived immersion [3]. Based on these arguments, the following
hypothesis is suggested:

H2b: The interactivity of VR positively impacts perceived immersion.

VR Interactivity and Perceived Usefulness

VR interactivity helps users gain a greater ability to navigate and modify the virtual
environment [49]. By enhancing the response time to the changes in visual information,
VR technical interactivity offers more dynamic sensory information to users than static
videos [31]. Accordingly, interactivity may offer users an environment similar to the real
destination, consequently, enabling them to visit online without the physical effort of
actually visiting [58]. Yung and Khoo-Lattimore (2019) [59] in their study about destination
image, found that VR is a useful tool to help potential tourists reduce their perception
of destination choice risk. Prior studies have also pointed out the positive relationship
between interactivity and perceived usefulness [58]. This study, therefore, suggests that VR
interactivity has positive effects on users’ perceived usefulness. These arguments lead to
the following hypothesis:

H2c: The interactivity of VR positively impacts perceived usefulness.

VR Interactivity and Perceived Ease of Use

VR interactivity enables users to collect sensory information with minimum effort [31].
With technological advancement, VR provides easy access to potential tourists [36,45]. VR
interactivity features such as transparent navigational structures, and user-friendly and
update-to-date information may influence users’ perceptions of the ease of experiencing a
virtual environment [59]. Users may feel “ease of use” with VR if they can easily navigate
and control the VR interfaces. As a result, the high interactivity may positively impact
users’ perceived ease of use. Consistent with these arguments, prior studies also found
evidence of the significant effect of interactivity on perceived ease of use in various contexts
such as online shopping [58,60] and online learning [61]. Therefore, this study assumes
that the interactivity feature of VR positively influences the perceived ease of use of the VR
experience. These arguments lead to the following hypothesis:

H2d: The interactivity of VR positively impacts perceived ease of use.

3.2. VR Satisfaction as the Consequential Response to Users’ Organism

In VR settings, satisfaction refers to users’ satisfaction with the VR technology experi-
ence. People desire satisfaction when they adopt VR technology [16]. Satisfaction is one of
the main decisive elements that prompt use of VR [22]. In VR tourism, users’ satisfaction
and enjoyment are derived from consumption, as well as a positive evaluation given of
the experience [62]. In this study, satisfaction is considered as the users’ response to the
stimuli of VR technology via their sense organism. Therefore, this section examines the
users’ satisfaction as a consequence of the stimulus-organism-response (SOR) relationships.

3.2.1. Relationship between Representative Factors of Flow and Satisfaction

In VR research, flow experience is considered the central concept in computer-mediated
environments [44]. Flow experience has been used to explain VR users’ responses in terms
of their attitude and behavioral intention [31,44,63,64]. Prior studies also have demonstrated
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that flow experience significantly predicts users’ satisfaction in online environments [44].
Chang and Zhu (2012) [65], for instance, have shown the significant effect of flow experi-
ence on user satisfaction in social networking sites. Gao and Bai (2014) [30] also found a
significant influence of flow on user satisfaction regarding travel agency website experience.
In short, the existing research supposes a significant relationship between flow experience
and user satisfaction. As a result, building on the SOR framework, this study suggests
that the VR features have a significant impact on the flow experience, thereby affecting
user satisfaction. In this study, flow experience is defined as perceived enjoyment and
perceived immersion.

Perceived Enjoyment

Perceived enjoyment is defined as “the extent to which the activity of using a specific
system is perceived to be enjoyed in its own right aside from any performance consequence
resulting from system use” [33]. In VR tourism, perceived enjoyment could be considered
as a state of users when present in a VR destination [48,66]. Prior research suggested
that VR users may evaluate their satisfaction by comparing VR performance with their
expectations [50,67]. Accordingly, VR technology with its outstanding performance tends to
provoke the user’s enjoyment, which may lead to their satisfaction. Research findings have
also indicated that perceived enjoyment has a critical role in VR tourism, resulting in the
intention to visit attractions [18,48]. As a result, a positive influence of perceived enjoyment
on user satisfaction is expected. These arguments lead to the following hypothesis:

H3: Perceived enjoyment has a positive effect on the users’ VR satisfaction.

Perceived Immersion

Perceived immersion refers to “the degree to which a user is isolated from reality” [33].
In the VR context, perceived immersion refers to “an individual’s ability to engage in a
virtual environment fully” [68]. Immersion is a specific feature of VR technology that leads
to in-depth knowledge about the destination [48,69]. Prior studies suggested that the feeling
of immersion significantly influences users’ behavior and their visit intention [14,20,70].
When users are immersed in the virtual environment, they are surrounded by multi-sensory
dimensions and many details in their experience [48], and as a result, pleasure sensations
may occur. Hudson et al. (2019) [71], for instance, identify a significant relationship between
immersion and VR user satisfaction. Grounded in the argument above, this research
considers perceived immersion as the decisive factor in predicting users’ satisfaction in the
VR tourism context. Those arguments lead to the following hypothesis:

H4: Perceived immersion has a positive effect on the users’ VR satisfaction.

3.2.2. Relationship between TAM Factors and Satisfaction

Perceived usefulness and perceived ease of use are fundamental elements in TAM
in predicting technological acceptance, and consequently, user behavior [17,20,72]. In
the VR context, perceived usefulness and perceived ease of use are considered extrinsic
motivations that determine users’ satisfaction in terms of using the information system [73].
Prior studies identify the positive influence of perceived usefulness and perceived ease
of use on customers’ satisfaction and intention to use in diverse contexts such as mobile
websites [74], 3G value-added services [75], or mobile shopping [66]. In tourism settings,
perceived usefulness and perceived ease of use are also considered to be the dominant
factors in predicting users’ behavioral intention in the context of VR adoption [17,26].
As a result, this study considers these factors as antecedents of users’ satisfaction in the
conceptual framework.
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Perceived Usefulness

Perceived usefulness is defined as “the degree to which a person believes that a particu-
lar system that he or she is using would enhance his or her job performance” [37]. Perceived
usefulness attributes in VR tourism support users in collecting sensory information about
the destination and assist them in the destination choice-making process. Research has
employed perceived usefulness to evaluate the users’ behavior when experiencing tech-
nologies in different contexts. Vishwakarma et al. (2020a) [20], for example, used perceived
usefulness to examine tourists’ intention to adopt VR. Huang et al. (2016) [17] also em-
ployed perceived usefulness in the research of 3D virtual tourism sites. The findings of
prior studies confirm the significant relationship between the usefulness of VR and users’
behavior regarding technological acceptance [47,72,76,77]. Lee (2020) [47], for example,
identified that VR enables users to evaluate the stimulating experience more accurately,
which leads to a positive impact on satisfaction with VR. These arguments lead to the
following hypothesis:

H5: Perceived usefulness has a positive effect on the users’ VR satisfaction.

Perceived Ease of Use

Perceived ease of use is defined as “the degree to which a person believes that using a
particular system would be free of effort” [37]. In the TAM, perceived ease of use refers
to both usability and usage behavior [33]. Prior research used perceived ease of use to
evaluate peoples’ perception and acceptance of technology [26]. Huang et al. (2013) [36],
for example, used perceived ease of use to investigate the applicability of 3D virtual worlds.
Li and Chen (2019) [26] employed perceived ease of use to test the users’ travel intention
when experiencing VR.

In the tourism sector, VR is an advanced technology that can offer clear content about a
destination to users. Furthermore, VR technology has become more complete and friendly
so that users can easily utilize it [20]. As a result, users’ satisfaction may be elevated together
with the increase in the perceived ease of use of VR. Accordingly, the impact of perceived
ease of use on users’ satisfaction is expected to be positively significant. Existing research
findings also point out the positive effect of perceived ease of use on users’ attitudes toward
experiencing virtual technology [78,79]. Those arguments lead to the following hypothesis:

H6: Perceived ease of use has a positive effect on the users’ VR satisfaction.

3.3. Relationship between VR Satisfaction and Behavioral Involvement

Behavioral involvement refers to the level of people’s thoughts and interests stimulated
by a particular motion or experience [73,80]. The involvement concept plays a predominant
role in the tourism context. In this study, behavioral involvement is considered from the
VR-based marketing perspective. Accordingly, the determinant of behavioral involvement
originates from the users’ satisfaction with VR technology features. When experiencing
the VR environment, the high level of VR satisfaction can arouse the users’ intention to
seek more information about the destination [73]. As a result, satisfaction with the VR may
prompt users to become involved in the actual destination that VR technology recreates [47].

Prior studies propose that satisfaction may have a direct impact on the formation of
behavioral involvement [47,50,73]. Rahimizhian et al. (2020) [73], for instance, indicated
a significant positive relationship between VR satisfaction and behavioral involvement.
Marasco et al. (2018) [12] also found evidence of the relationship between satisfactory VR
experience and visit intention. Since VR is a technological intervention with outstanding
performance in terms of vividness and interactivity characteristics [48], it is expected that
the high levels of VR users’ satisfaction result in their behavioral involvement. These
arguments lead to the following hypothesis:

H7: VR satisfaction has a positive effect on behavioral involvement.
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3.4. Relationship between Behavioral Involvement and Visit Intention

Behavioral intention refers to “the degree to which a person has formulated conscious
plans to perform or not perform some specified future behavior” [81]. In the tourism
context, visiting behavioral intention corresponds to the plan to visit, intention to visit, and
willingness to invest money and time in tourism products or services [16,82,83]. When
people engage more with the virtual destination that VR creates, they may consider spend-
ing time and effort visiting the actual destination [73,80]. Prior studies demonstrate that
users’ strong involvement with the virtual destination may enhance their interest in the
destination and eventually leads to visit intention [73,84]. Rahimizhian et al. (2020) [73], for
example, found evidence of the positive influence of behavioral involvement on visit inten-
tion in the tourism context. As a result, as supported by previous research, the behavioral
involvement toward a tourism destination because of the VR experience can be a predictor
of visitation intention to the destination. These arguments lead to the following hypothesis:

H8: Behavioral involvement has a positive effect on the visiting intention.

The overall theoretical integrated conceptual framework is presented in Figure 1.
Accordingly, the flow theory and TAM are integrated into the SOR framework to investigate
the formation mechanism of potential tourist visit intention. The proposed conceptual
framework may effectively enhance the validity of the underlying theoretical mechanism
regarding tourists’ behavior when experiencing VR technology.
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4. Research Methodology

This study investigates the influence of VR technological features on tourists’ minds
and their consequent destination visit intention. An integrated conceptual framework is
developed based on an in-depth review of the literature. The validity of this framework
is then assessed through structural equation modelling (SEM) using data obtained from
a survey of VR technology users in Vietnam. This study uses multiple items to measure
each variable. A five-point Likert type scale is adopted in which the value ‘1’ represents
‘strongly disagree’, and the value ‘5’ represents ‘strongly agree’. Table 1 presents the items
used in the questionnaire design.



Sustainability 2023, 15, 4765 11 of 20

Table 1. Summary of elements in the conceptual model.

Constructs Indicators Reference

Vividness
(VVN)

When I am viewing the 360-degree virtual tour, I thought:
Kim and Ko (2019)
[44]; Wu and Lai

(2022) [41]

VVN1 The sensory information provided was highly vivid
VVN2 The sensory information provided by the HMD was highly rich
VVN3 The sensory information provided by the HMD was highly detailed

Interactivity
(INT)

INT1 I was in control of my navigation through the augmented reality technology (website)

Yim et al. (2017) [52]
INT2 I had some control over the content of the augmented

reality technology (website) that I wanted to see
INT3 I was in control over the pace to watch products

INT4 The augmented reality technology (website) had the ability to respond to
my specific needs quickly and efficiently

Perceiver
Enjoyment

(PEJ)

PEJ1 The use of VR technology for experiencing a destination is enjoyable
Vishwakarma et al.

(2020) [20]
PEJ2 The use of VR technology for experiencing destination is fun
PEJ3 The use of VR technology for experiencing a destination is pleasant
PEJ4 The use of VR technology for experiencing destination is exciting

Perceived
Immersion

(PIMS)

PIMS1 Once into VR, I was unaware of what was happening around me
Vishwakarma et al.

(2020) [20]
PIMS2 Once into VR, I felt disconnected from the outside world
PIMS3 I felt that I was traveling during my experience of the VR
PIMS4 During my VR experience, I feel am in another world

Perceived
Usefulness

(PU)

PU1 The use of VR would help me plan my travel in a better manner
Vishwakarma et al.

(2020) [20]
PU2 The use of VR for planning travel is highly useful for me
PU3 Using VR technology would help me plan my travel more conveniently

Perceived Ease of
Use

(PEOU)

PEOU1 The interaction with VR technology is clear and understandable
Rahimizhian et al.

(2020) [73]
PEOU2 The interaction with the VR technology does not require a lot of effort
PEOU3 I find VR apps easy for me
PEOU4 I find it easy to access the desired information through the VR app

Satisfaction
(SA)

SA1 I am satisfied with the quality of the information provided by the VR
Rahimizhian et al.

(2020) [73]
SA2 I am satisfied with the system ability and speed of the VR
SA3 I am satisfied with the visual interface design (such as graphics) of the VR
SA4 Overall, I am satisfied with the VR

Behavioral
Involvement

(BI)

BI1 I would like to read articles or news concerning the destination city
on the internet after watching the VR video

Rahimizhian et al.
(2020) [73]

BI2 I would like to search for responses to visiting
destinations on the internet after watching the VR video

BI3 I would like to talk with people who traveled and
visited the destination after watching the VR video

BI4 I became interested in the attractions of the destination city after watching the VR video

BI5 I would like to talk with people about the desire to
visit the city of destination after watching the VR video

Visit Intention
(VSI)

VSI1 I may visit the destination in the future
Rahimizhian et al.

(2020) [73]
VSI2 I plan to visit the destination in the future
VSI3 I hope to visit the destination in the future

Before administering the preliminary survey instrument, it underwent a pre-test to
ensure its content validity, comprehensiveness, and clarity. The pre-test involved a panel of
experts including five VR users and three experienced researchers in technology adoption.
The pre-test suggested minor language and terminology improvement to make the survey
instrument more user-friendly for VR users. After refinement, the survey instrument
was pilot-tested on a sample of twenty-five VR users to confirm the reliability of the
measurement scale. Based on the feedback, some minor adjustments were made.

From July to September 2022, an online self-administered survey was carried out in
Vietnam. The survey questionnaire was distributed to individuals who had experienced VR
through various sources, including https://vr360.danangfantasticity.com/ and other VR
tours in Vietnam. A total of 343 responses were obtained. A data cleaning and examination
process was performed to address issues such as missing values, outliers, and normality.
As a result, thirty-two responses with unanswered questions, missing data, and outliers
were excluded. A final dataset comprising 311 valid responses was used for statistical
analysis. Table 2 provides an overview of the survey respondents’ characteristics.

https://vr360.danangfantasticity.com/
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Table 2. The sample characteristics.

Category Description Frequency Percent Category Description Frequency Percent

Gender
Male 160 51.4% Income

(Million
VND)

<2 75 24.1%
Female 151 48.6% 2–<5 64 20.6%

Age group

16–22 105 33.8% 5–10 147 47.3%
23–30 87 28.0% >10 25 8.0%

31–38 101 32.5%

Education

High school 49 15.8%
>38 18 5.8% Diploma 39 12.5%

Bachelor and higher 205 65.9%
Others 18 5.8%

5. Data Analysis Results

The data analysis involved a three-step approach, namely, reliability and validity
assessment, measurement model analysis, and structural model analysis [85]. Firstly, the
measurement items were subjected to factorial validity testing to evaluate their relevance,
assessment, and interpretation. The exploratory factor analysis (EFA) utilized the maximum
likelihood method and promax rotation method. The minimum eigenvalue of 1 was selected
for factor extraction, and a factor loading of 0.5 was utilized for greater precision. The
KMO value was 0.84, indicating support for the EFA, with a significant BTOS value of less
than 0.05. Single item factors and items with loading values below 0.5, as well as items
with cross-loaded values, were discarded. The initial set of 34 items was loaded into nine
factors, including behavioral involvement, perceived enjoyment, interactivity, perceived
ease of use, satisfaction, perceived immersion, perceived usefulness, and vividness. Table 3
displays the EFA results for these items.

Since each construct in the conceptual model was measured by multiple items, the
internal reliability needed to be assessed for internal consistency [86]. Cronbach’s Alpha
(α) coefficient was employed to evaluate the internal consistency of the nine retained
factors, as displayed in Table 3. The coefficient values ranged from 0.805 for Vividness
to 0.933 for Behavioral Involvement and Perceived Enjoyment, indicating satisfactory re-
sults for the reliability test of all constructs. The retained constructs were then evaluated
for convergent validity, which involved (a) factor loading of all items, (b) construct re-
liability, and (c) average variance extracted (AVE). Standardized factor loading (SFL) of
at least 0.6 for each observed item was deemed significant. A construct reliability (CR)
value above 0.65 was considered acceptable, and an AVE of 0.5 or higher was deemed
adequate [87]. The EFA results in Table 3 demonstrated that the item reliability of each
construct in the final measurement model had acceptable values, and all constructs met the
CR criterion. Furthermore, the AVE for each construct exceeded 0.5, indicating adequate
convergent validity.

Discriminant validity was also assessed for all constructs. To achieve satisfactory
discriminant validity, the square roots of the AVE for each construct needed to exceed the
correlation coefficient between that construct and other constructs [87]. Table 4 presents
the correlation coefficients between the constructs, with the square root of the AVE on the
diagonal. The results indicated that all correlation coefficients were below 0.9, and the
square roots of diagonal AVE exceeded the correlation coefficients between a construct
and other constructs. This demonstrated that acceptable discriminant validity between the
constructs was achieved [85].
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Table 3. Factorial validity, reliability test, and convergent validity results.

Construct Item Loading Amount of Variance
Explained

% Of Variance
Explained α CR AVE

Behavioral
Involvement

BI1 0.936

6.254 18.395 0.933 0.933 0.736
BI5 0.853
BI4 0.835
BI2 0.833
BI3 0.828

Perceived
Enjoyment

PEJ1 0.941

4.695 13.809 0.933 0.934 0.779
PEJ2 0.877
PEJ3 0.877
PEJ4 0.832

Interactivity

INT1 0.931

2.812 8.271 0.931 0.930 0.768
INT2 0.858
INT3 0.857
INT4 0.856

Perceived
Ease of Use

PEOU1 0.919

2.804 8.248 0.930 0.931 0.771
PEOU2 0.876
PEOU3 0.860
PEOU4 0.856

Satisfaction

SA1 0.899

2.043 6.008 0.926 0.926 0.757
SA2 0.895
SA3 0.868
SA4 0.816

Perceived
Immersion

PIMS1 0.934

2.173 6.391 0.908 0.909 0.714
PIMS2 0.833
PIMS3 0.826
PIMS4 0.779

Visit
Intention

VSI1 0.965
1.760 5.177 0.902 0.905 0.762VSI2 0.837

VSI3 0.809

Perceived
Usefulness

PU2 0.882
1.422 4.182 0.889 0.886 0.722PU1 0.847

PU3 0.819

Vividness
VVN1 0.857

1.427 4.198 0.805 0.806 0.583VVN3 0.717
VVN2 0.707

Table 4. Correlation among constructs.

Construct VVN INT PEJ PIMS PU PEOU SA BI VSI

VVN 0.763
INT 0.270 0.876
PEJ 0.190 0.242 0.883

PIMS 0.197 0.347 0.264 0.845
PU 0.069 0.069 0.190 0.407 0.850

PEOU 0.276 0.443 0.112 0.187 0.049 0.878
SA −0.016 −0.170 −0.066 0.164 0.175 0.046 0.870
BI 0.058 0.102 0.088 0.274 0.416 −0.063 0.153 0.858

VSI 0.218 0.364 0.175 0.257 0.050 0.253 0.042 0.215 0.873

A confirmatory factor analysis was conducted as the second step of the data analysis
process. The goodness of fit (GOF) of the measurement model was evaluated to determine
how well the model fit the data, using various model fit indices. The results of the goodness
of fit indices are presented in Table 5. The normalized chi-square value (χ2/df) is 1.082,
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which is less than 3, indicating an acceptable model fit. The GFI and AGFI values are
0.897 and 0.878 respectively, exceeding the recommended cut-off values of 0.85 and 0.8,
respectively. The TLI and CFI values are 0.953 and 0.958, respectively, which are higher
than the recommended cut-off value of 0.9. The RMSEA and SRMR values are 0.016 and
0.072, respectively, which are less than the recommended cut-off value of 0.08. Finally, the
PClose value is 0.982, exceeding the recommended cut-off value of 0.05. Based on these
results, it can be concluded that the measurement model fits the data well.

Table 5. Summary of the model fit indices for the final measurement model.

Model Fit
Indices

Recommended
Values

Values in the
Measurement Model

Model Fit
Indices

Recommended
Values

Values in the
Measurement Model

χ2/df ≤3 1.082 CFI ≥0.9 0.958
GFI ≥0.85 0.897 RMSEA ≤0.08 0.016

AGFI ≥0.8 0.878 SRMR ≤0.08 0.072
TLI ≥0.9 0.953 PCLOSE ≥0.05 0.982

In the third step, SEM was used to test the research hypotheses. The results of the SEM
analysis, which are presented in Table 6, reveal that ten out of the fourteen hypotheses,
including H1d, H2a, H2b, H2d, H3, H4, H5, H6, H7, and H8, were statistically significant
based on their path coefficients and p-values. There was, however, insufficient evidence to
support hypotheses H1a, H1b, H1c, and H2c.

Table 6. Hypotheses testing results.

Hypotheses Path
Coefficients Results

H1a Vividness→ Perceived Enjoyment 0.128 Not supported
H1b Vividness→ Perceived Immersion 0.089 Not supported
H1c Vividness→ Perceived Usefulness 0.063 Not supported
H1c Vividness→ Perceived Ease of Use 0.150 * Supported
H2a Interactivity→ Perceived Enjoyment 0.190 ** Supported
H2b Interactivity→ Perceived Immersion 0.301 ** Supported
H2c Interactivity→ Perceived Usefulness 0.137 Not supported
H2d Interactivity→ Perceived Ease of Use 0.345 ** Supported
H3 Perceived Enjoyment→ Satisfaction 0.155 * Supported
H4 Perceived Immersion→ Satisfaction 0.194 * Supported
H5 Perceived Usefulness→ Satisfaction 0.192 * Supported
H6 Perceived Ease of Use→ Satisfaction 0.132 * Supported
H7 Satisfaction→ Behavioral Involvement 0.221 ** Supported
H8 Behavioral Involvement→ Visit Intention 0.272 * Supported

** p < 0.01 and * p < 0.05 significance.

6. Discussion of the Findings

This study develops an integrated conceptual framework to investigate the influence
of VR technological features on tourists’ behavior and visit intention. The results partially
support our hypotheses regarding the users’ response when experiencing VR technolo-
gies. Generally, the results reveal that VR features can function as stimuli to affect users’
behaviors and attitudes, and as a result, the proposed theoretical framework in this study
has value. Particularly, among the fourteen theoretical hypotheses, ten were supported
(Hypotheses 1d, 2a, 2b, 2d, and Hypotheses 3–8). Consistent with the prior study of
Rahimizhian et al. (2020) [73], the findings imply that in the VR tourism context, factors of
flow such as perceived immersion and perceived enjoyment, and factors of TAM such as
perceived usefulness and perceived ease of use are all the antecedents to VR satisfaction,
supporting hypotheses H3, H4, and hypotheses H5, H6, respectively. VR satisfaction in turn
prompts users’ engagement in their destination and their visit intention, which supports
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hypothesis H7 and hypothesis H8. Those findings suggest that VR technology could be
a useful marketing tool in tourism to trigger tourists’ visit intention [12]. Accordingly,
tourists react to the seemingly authentic experience of VR as a natural human response
via the complicated mechanism of their perception. Specifically, this study delves into the
sentiment flow of users when experiencing VR. The results reveal that the VR features
can lead to users’ perceived immersion and perceived enjoyment when they experience a
virtual destination more intuitively. In addition, from the users’ perception of technology
acceptance, VR features can also influence perceived usefulness and perceived ease of
use. However, in this study, the degree of impact of each VR feature on users’ perceptions
was dissimilar. The vividness of VR positively influences users’ perceived ease of use,
whereas the interactivity of VR positively influences users’ perceived immersion, perceived
enjoyment, and perceived ease of use. Accordingly, interactivity is the most influential
determinant of the VR users’ sentiment flow. The results, therefore, confirm the importance
of VR features in users’ perception regarding VR adoption.

In contrast with our hypotheses and incompatible with the findings of prior studies
of Cui et al. (2019) [88], Lee (2020) [47], and Tussyadiah et al. (2018) [18], our results
showed that vividness does not significantly influence perceived immersion, perceived
enjoyment, and perceived usefulness. The possible explanation for this is that although VR
could arouse users’ sentiments, the non-immersive VR experience does not meet the users’
expectations in terms of the complete immersion experience in the virtual environment [12].
Moreover, the VR content could be a critical facet of VR that influence users’ emotional
behavior [3]. The sparse content of VR thus may not meet the users’ expectations about
the targeted virtual destination. As a result, a non-significant relationship between VR
vividness and PI was observed. Similarly, a non-significant relationship between VR
vividness and perceived enjoyment could be explained in the same way. Moreover, both
VR vividness and interactivity did not significantly influence perceived usefulness, which
demonstrates the limitations of VR technology for tourists and the utility of VR.

Because of the diffusion of digital technologies in the tourism industry, VR could be a
powerful marketing tool for promoting destinations. Tourists may consider VR as a suitable
channel for shaping their choice of journey destination. To leverage the effectiveness of
VR, tourism marketers should pay attention to upgrading the quality of VR functions
such as vividness and interactivity. In this study, interactivity has a positive influence on
perceived enjoyment, perceived immersion, and perceived ease of use, suggesting that
interactivity should be well integrated into VR to enhance users’ experience and their
visit intention. Furthermore, these research findings show non-significant relationships
between VR vividness and perceived enjoyment, perceived immersion, and perceived
usefulness, which has some implications for building VR programs for destinations. This
study, therefore, has several important contributions and implications that might be useful
for related stakeholders in applying VR technologies in promoting the visit intention
for destinations.

7. Contributions, Implications, and Conclusions
7.1. Theoretical Contribution

VR is one of the novel marketing tools in the tourism domain. There are, however,
limited studies that investigate the mechanisms of the effect of VR on tourists’ behavior
and their visit intention. This study attempts to fill that void by employing an integrated
conceptual framework to better explain the users’ behavior toward VR technology in the
tourism context. This research contributes to the extant literature in several ways. First, this
research is based on theories to support the proposed argument regarding the mechanism
of tourists’ response to VR stimuli that is criticized in prior studies of Vishwakarma et al.
(2020) [20]. Second, the dominant studies in this area have adopted the single-model
TAM as the theoretical background for VR adoption despite its shortcomings in some
contexts [20]. For instance, Rahimizhian et al. (2020) [73] have investigated the link
between VR technologies and VR satisfaction, behavioral involvement, and visit intention
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by extending the TAM (perceived enjoyment, perceived usefulness, perceived ease of use,
and perceived autonomy). These studies, however, have not considered other aspects of
users’ perception in their research framework, which may lead to a deficiency in theoretical
explanation. By integrating the SOR, flow theory, and TAM, this study, therefore, fully
captures the user behavior and intention formation in VR adoption. The combination of the
SOR, flow theory, and TAM models results in a better understanding of VR users’ emotional
involvement in VR adoption and application. Third, the research findings identify that
perceived immersion, perceived enjoyment, perceived usefulness, and perceived ease of
use are all significant in the relationship with VR satisfaction. These results indicate that
the VR users’ perception toward emotional attitude and technological function are essential
factors in shaping VR users’ behavior. The significant relationship between behavioral
involvement and visit intention also confirms the relevance of psychological aspects to
tourists’ decision making, which is consistent with the findings of prior studies [17]. This
study, therefore, enriches the literature regarding the behavior of VR users.

7.2. Practical Implications

The findings of this study have some practical implications for tourism development
authorities and tourism marketers. The findings indicated a significant relationship between
VR satisfaction and behavioral involvement, as well as behavioral involvement and visit
intention. In this respect, VR tours, rather than advanced technology, should be a vital
factor in a marketing strategy to attract visitors. Accordingly, tourism developers should
consider VR as an efficient marketing tool to boost the destination visit intention, thereby
contributing to the sustainable economic development of the destination. The findings
also demonstrated that behavioral involvement influences visit intention significantly;
therefore, tourism developers should attempt to create VR tours that could induce visitors
to engage more. High-quality VR tours may enable tourists to spend more time and effort
in information search and enhance their positive attitude toward the actual visit.

However, the findings of this study have shown non-significant relationships between
VR vividness and perceived enjoyment, perceived immersion, and perceived usefulness, as
well as a non-significant relationship between VR interactivity and perceived usefulness.
These findings imply that there are inefficiencies in VR tours in terms of their immersive
effects to arouse the VR users’ senses. In this regard, tourism development authorities
should pay attention to upgrading VR features such as vividness and interactivity to make
VR more conducive to enticing tourists, and consequently, their satisfaction. To do so,
tourism development authorities should seek the involvement of related stakeholders
when designing the VR programs. They should integrate the distinguishing features of the
destination to make VR more useful for potential tourists. For example, in Danang city,
tourism actors could include the local culture, guidelines for hot spots, or travel advisories
in VR content to enrich the virtual travel itinerary. As a result, tourists could easily identify
places to visit and activities in which to become involved. In addition, the budget for
VR tours program should focus on enhancing their effectiveness. For instance, tourism
developers in Vietnam should consider investing more in infrastructure such as VR station
tours in each targeted market (e.g., China, the US, or Korea) to diffuse information about
places and attract tourists. They also could cooperate with famous brands or KOLs (key
opinion leaders) in social media to attract more attention from potential tourists.

The sustainable development of destinations is another facet that tourism developers
need to consider when creating VR programs. In terms of economics, tourism developers
should pay attention to optimizing VR programs that could minimize the time and effort
of users when seeking information. Users tend to become involved in VR destinations
and choose to visit the real destination when satisfied with VR. This ultimately increases
the economic growth of the destination. In addition, VR should be designed to enable
tourists to explore places that restrict direct visits to protect the environment, for example,
nature reserves or cultural heritage sites [3]. This can increase the visitor’s environmental
consciousness when visiting the destination [89]. These arguments highlight the important
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role of VR in increasing tourism promotion programs and enhancing the sustainable
development of destinations.

7.3. Conclusions

VR technology has opened new horizons in sustainable tourism. Accordingly, VR
could be a useful tool to promote destinations by prompting tourists’ visiting intention.
Adopting VR technology in a tour enriches the tourists’ experience because of its distinct
advantages compared with traditional tourism tours. Accordingly, the findings of this
study confirm the significant effects of VR stimuli on tourists’ minds and, consequently,
their visiting intention. As a result, VR tours should be considered a powerful marketing
tool to promote destinations as well as to balance the economic and environmental benefits.
Some theoretical and practical contributions based on these findings have been discussed.

Notwithstanding, this research has some limitations that are a potential focus for
future studies. First, different users may have distinct interests regarding VR technology.
As a result, future research should examine the influence of personal characteristics such
as socio-demographics or personal traits to clarify the different perceptions of VR users.
Second, the VR vividness feature does not come into play with VR users’ attitudes due to
the non-immersive or semi-immersive VR experiences of respondents in this study. As a
result, future studies should consider using fully immersive VR technologies to explore
VR influences on VR users’ behaviors and their visit intention. Third, measuring flow is a
topic of debate in various studies due to its complicated characteristics [90]. Accordingly,
as the role of flow differs for research purposes, the sub-factors of flow are inconsistent.
Consequently, future studies could consider other aspects of flow to better capture the VR
users’ behaviors. Fourth, the statistical analysis relies on a random sample of respondents
completing online surveys. As a result, there is a limit to the generalizability of the results of
this study. Future studies could consider using other appropriate methods to collect a more
diverse respondent sample to fully capture the VR users’ behaviors beyond boundaries,
race, or generations. Moreover, regarding the dominance of young participants in our
research sample, prior findings have shown that younger people are more likely interested
in VR technology [18]. Studies also identify that younger VR users are skillful at using
digital technology [91]. Thus, young participants represent a group of people who are
highly likely to experience and be influenced by VR. Additionally, our research framework
is empirically tested in Vietnam, where younger people usually use new technologies to
organize the tourism travel of their families. Thus, although the age of participants could
be a limitation of our research, a similar concern has been addressed in prior studies [18] by
appropriate selection of participants. Finally, future studies could incorporate qualitative
research to obtain a deeper understanding of users’ behaviors in shaping visit intention.
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