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ABSTRACT

The travel restrictions imposed during the Covid-19 pandemic have expedited the
adoption of Virtual Reality (VR) technology as a substitute for traditional tourism
experiences. This study delves into the impact of personality traits, perceived enjoyment,
and anticipated flow state on the inclination to embrace Virtual Reality (VR) technology
for tourism purposes in South Africa. Furthermore, this research probes into the
moderating role of trust in VR technology within these relationships. Survey data from
361 millennial South African tourists were employed, with structural equation modelling
and multi-group analysis as the primary analytical methods. Results highlight curiosity
as a key personality trait influencing perceived enjoyment and flow state. Both perceived
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enjoyment and anticipated flow state significantly affect the intention to adopt VR
technology for tourism. Notably, the role tourists’ trust in VR technology is demonstrated
as critical in the usage for tourism. This research offers unique insights into drivers of
VR technology for tourism and have practical implications for destination marketing
and tourism development, especially in culturally diverse emerging markets such as by
South Africa.
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Introduction

The COVID-19 pandemic has triggered long-term shifts in how people consume tourism and leisure offers
(Lee & Kim, 2021). Subsequently, greater focus has been placed on technological tools such as virtual reality
(VR) that allow individuals to experience tourism offerings amidst travel restrictions. As defined by Yung
and Khoo-Lattimore (2019, p. 2057), VR is ‘the use of a computer-generated three dimensional (3D) envi-
ronment, that one can navigate and possibly interact with, resulting in real-time simulation of one of the
five senses. VR therefore includes three main functions: immersion, visualisation, and interactivity (Flavian
et al, 2021; Lee & Kim, 2021). In the context of tourism, VR allows visitors to be immersed in an interactive
experience whereby they preview destinations and make more informed decisions (Yung et al, 2021)
through the stimulation of senses such as vision and hearing (Lee & Kim, 2021). VR therefore provides an
immersive environment where the tourist is isolated from the real world by wearing a head-mounted dis-
play (HMD) which allows for a full 3D experience to be enjoyed (Lee & Kim, 2021; Talukdar & Yu, 2021).
The adoption of technology in tourism has been widely researched in the current tourism and destina-
tion marketing literature, with greater emphasis placed on the adoption of artificial intelligent-based tech-
nologies (Flavian et al, 2021; Huang et al,, 2021). Of those that have focused on VR, most studies (Huang
et al,, 2016; Yung & Khoo-Lattimore, 2019) have relied on the Self-determination Theory (SDT), Technology
Acceptance Model (TAM) and deriving theories such as the and Unified Theory of Acceptance and Use of
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Technology (UTAUT) (Huang, 2023; Sanchez et al.,, 2021). These frameworks, while valuable, often focus on
rational and utilitarian aspects of adoption and may not fully capture the intricacies of complex adoption
decisions driven by immersive experiences. Technology adoption models such as the TAM and UTAUT are
useful in explaining the adoption of intrinsic or hedonic motivation systems (Kim & Hall, 2019). However,
Lowry et al. (2013) express concern about the models’ ability to explain a state of deep involvement,
immersion and temporal dissociation, which amongst other factors, arises through heightened enjoyment
(Kim & Hall, 2019). Moreover, although Kim and Hall (2019) have relied on the Hedonic Motivation System
Adoption Model to explain the impact of VR technology on sport spectators, they suggest that alternative
models should be adopted to better examine the drivers of VR technology usage for tourism activities.

Recognising this limitation, the present study integrates the flow theory with personality traits to
embrace a more holistic perspective that transcends the traditional technology adoption frameworks. To
fully capture tourists’ virtual experiences and the immersive nature of VR, visitors’ flow state can be inte-
grated as a key component of that experience (Chang & Chiang, 2022). Flow is a state of hyperfocus that
results in complete engagement to the extent that people become deeply immersed in the activity that
they lose track of time (An et al., 2021; Huang et al.,, 2018). In light of the growing prevalence of tech-
nology in our daily lives, there is a heightened interest into the role that electronic devices such as VR
technologies play in facilitating flow experiences (Barta et al., 2021). In that vein, recent review by da
Silva deMatos et al. (2021) acknowledges the seminal work of Mihaly Csikszentmihalyi as a catalyst for
inquiry to study flow in various contexts, including tourism, sport, psychology and education. While ear-
lier studies around the concept of flow state were more commonly associated with sport and its ability
to influence motivation, peak performance and enjoyment in performing an activity (Jackson & Marsh,
1996), da Silva deMatos et al. (2021) review underscores the necessity for additional research into the
concept of flow within the context of tourism experiences. The integration of flow state fits well within
the context of tourism via VR technology as it provides a theoretical background to the hedonic and
relaxing experiences and positive emotions, such as happiness, pleasure and excitement that VR technol-
ogy provides tourists (Kim & Hall, 2019; Zeng et al.,, 2022).

Personality traits inherently shape how individuals engage with novel experiences and technologies,
which in turn affects their propensity to immerse themselves in flow states during VR interactions for
tourism (Srivastava et al., 2022; Watjatrakul, 2020). Integrating personality traits’ influence and the immer-
sive nature of flow state offers insights into how certain traits might amplify or inhibit the likelihood of
users engaging with VR tourism content on a profound level. For example, Kranj¢ev and Hlupi¢ (2021)
demonstrated that the intensity at which people experience flow state significantly varies across the
different dimensions of personality traits. Investigating how personality traits viewed as intrinsic psycho-
logical predispositions interact with immersive states to influence adoption intention provides a unique
perspective on the adoption of VR technology in the travel and tourism industries.

Furthermore, it is imperative to recognize the pivotal role that consumer trust plays in shaping the
landscape of technology adoption, as underscored within the existing literature (Belanche et al., 2012;
Indarsin & Ali, 2017). However, a notable scholarly gap emerges, revealing a dearth of comprehensive
research on the potential role of moderators in impacting the adoption of VR technology in tourism (Fan
et al., 2022). Of particular interest is the moderating impact of consumer trust toward adopting VR tech-
nology for tourism. Therefore, this study not only probes into the interplay that unfolds between selected
personality traits, flow state and the intention to adopt VR technology but also how these relationships
may vary among tourists’ levels of trust in VR technology. In doing so, this research provides novel
insights into the adoption of VR technology in the travel and tourism industries, offering a unique per-
spective within an emerging economy context.

Emerging as a dynamic market, South Africa stands out for its profound cultural diversity, historical
significance, and unique attractions for tourists (Giampiccoli et al., 2015; Mokoena, 2020). The country
boasts renowned touristic destinations such as the world-famous Kruger National Park, breathtaking
mountains such as the Table Mountain in Cape Town, and poignant historical sites including Nelson
Mandela’s house and the apartheid museum in Soweto. Consequently, South Africa is recognised as a
premier global tourism destination and a preferred choice within the African continent (Mokoena, 2020;
South African Tourism, 2022). This distinction is evidenced by the influx of international tourists, which
reached 2.92 million in 2022, resulting in a total foreign direct expenditure of 1.42 billion USD, and
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reflecting a decrease compared to the pre-COVID-19 pandemic figure of 4 billion USD (South African
Tourism, 2022). The unique cultural background of South Africa emphasises the need for linking person-
ality traits, flow experiences, trust, and the intent to adopt VR technology in this culturally rich setting.
Moreover, the exploration of VR technology adoption for tourism within the South African context
becomes particularly compelling due to the country’s relatively modest adoption of such technology.
Recent research by Woyo and Nyamandi (2022) highlights the hesitations of South African runners toward
using VR technologies during an international marathon in Cape Town. Therefore, examining the adop-
tion of VR technology assumes paramount importance to foster a shift toward technology adoption.
Such an endeavour not only enriches the broader theory of technology adoption but also furnishes
practical insights for designing culturally attuned VR experiences in the realm of tourism. As South Africa
exhibits a unique cultural landscape an in-depth exploration of these facets will offer a holistic perspec-
tive that contributes to the scholarly discourse on technology adoption and its real-world applications.

Theoretical underpinning

The theoretical arguments of this study are underpinned by an integration of the flow theory and
selected personality traits.

The flow theory

Flow is as an enjoyable experience created through intense concentration in fulfilling a task (Huang
et al,, 2018). While the idea of flow has existed for hundreds of years, research into the concept of ‘Flow’
originated in 1976 through the work of Csikszentmihalyi (Barta et al., 2021; Csikszentmihalyi et al., 2017).
The theory was constructed on the basis of an observation that enjoyment was expressed by people
embarking on work more than leisure activities and investigated the reasons behind it, which conse-
guently, resulted in enjoyment emerging as a central component of Flow (Csikszentmihalyi et al., 2017).

Flow has a set of conditions that need to be met in order for it to be experienced (Hamari et al., 2016).
Firstly, the challenge of the task must match perceived skill. In cases, where the challenge it too easy it
may result in boredom or relaxation, however if the task is deemed too difficult it causes weariness and
panic which is later followed by anxiety (Csikszentmihalyi et al, 2017; Huang et al., 2018; Jackman et al,,
2021). Other characteristics required for Flow to take place include, a deep sense of concentration or
intense focus in the activity that one is engaged in to the extent of being unaware of external stimuli in
the environment, alignment of both awareness and action, a feeling of complete control over what is
being done and needs to be done, an experience of time moving quicker than usual (Jackman et al,
2021), and performing a task that feels personally rewarding on an intrinsic level (Pelet et al., 2017).

Modern technologies, through the use of stimulating graphic interfaces and rich multimedia, allow
user experiences to be increasingly engaging and exciting (Lowry et al.,, 2013) creating an environment
where an individual’s attitude towards the increased use of technology can change (Whittaker et al.,
2021). Furthermore, the excitement that accrues from using technology translates into enjoyment, a feel-
ing of control and total immersion (Huotari & Hamari, 2017). With specific reference to technology adop-
tion, Flow has been applied in the contexts of online purchasing (Wu et al., 2016), compulsive smart-phone
use (Chen et al, 2017), and gamification of learning environments (Hamari et al, 2016). Of specific
importance to this study, it has also been applied to testing the participation of users in virtual travel
communities (Gao et al., 2017), VR worlds for destination marketing (Huang, 2023) and purchase inten-
tions for travel through social media (Kim et al., 2017). Furthermore, Jamshidi et al. (2018) posited that
the state of flow can be a predictor of both attitude and usage; a statement agreed with by van Pinxteren
et al.(2019), who stated that flow is an important predictor of technology adoption. This provides valida-
tion for the inclusion of this theory within this study.

Personadlity traits

Personality traits refer to enduring and relatively stable patterns that influence and shape the way indi-
viduals think, feel, and behave over time (Jani, 2014; McCrae & Costa, 1987). These traits serve as
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underlying tendencies that guide and determine people’s thoughts, emotions, and actions in various
situations they encounter throughout their life (Jani, 2014). Several studies have provided convincing
evidence supporting the link between individual personality characteristics and behavioural outcomes
across a wide range of domains, including decision-making processes, interpersonal interactions, goal
pursuit, and response to environmental stimuli (Chittaranjan et al, 2011; Flavidn et al, 2022;
Gonzélez-Gonzélez et al.,, 2021). For example, Jani (2014) established relationships between personality
traits and tourists’ behaviour on the Internet, finding that the usage of travel information sought through
the Internet varied depending on visitors’ personality traits. Similarly, Gonzalez-Gonzdlez et al. (2021)
reported that the personality traits of frontline employees in the hospitality industry influenced their
willingness to suggest and implement changes within their organizations. Flavidan et al. (2022) examine
how the personality traits of virtual team members impact the efficiency of the team through trust in
the leader and team commitment. Personality traits have also been found to significantly influence con-
sumers’ needs when consuming luxury services, such as premium seats in a sports stadium (Chang et al.,
2019), as well as consumers’ adoption of new technology (Srivastava et al., 2022; Watjatrakul, 2020).

Within the tourism industry, personality traits play a pivotal role in shaping consumers’ inclinations
and viewpoints concerning tourist destinations, activities, and overall experiences. A case in point is illus-
trated by Tesin et al. (2023), who highlight the considerable influence of tourists’ personality traits on
their creation of positive and lasting memories during visits to specific tourist sites. In a similar vein,
Fanea-lvanovic et al. (2023) demonstrates that visitors’ perceived value of a touristic destination is con-
tingent upon their distinct personality traits.

Extant literature proposes various frameworks to describe individuals’ personalities that define
behavioural patterns. Among the various frameworks, the five-factor model (FFM) or the Big Five devel-
oped by McCrae and Costa (1987) has gained significant recognition and is widely employed in contem-
porary research (Fanea-lvanovic et al., 2023; Tesin et al.,, 2023). This framework categorise personality into
five fundamental traits that shape human behaviour (Watjatrakul, 2020). The five dimensions typically
included in the Big Five are openness to experience, conscientiousness, extraversion, agreeableness, and
neuroticism. These personality traits remain relatively stable across time and cultures (Barnett et al,
2015), providing a comprehensive framework for understanding individual differences.

On the one hand, personality trait such as openness and extraversion have been constantly reported
being more inclined to adoption of new technology (Flavidan et al., 2022; Srivastava et al., 2022; TeSin
et al., 2023; Watjatrakul, 2020). Among the various personality traits, openness to experience has emerged
as the most dominant personality traits associated with tourism experience (Tesin et al., 2023) and adop-
tion of new technologies (Srivastava et al., 2022). Individuals scoring high on this trait exhibit character-
istics such as curiosity, innovativeness, imagination, and open-mindedness, making them more inclined
to explore and adopt novel technologies. Openness to experience consistently emerges as a positive
predictor of technology adoption because open individuals are more receptive to new ideas, adventur-
ous, and enjoy intellectual stimulation (Fanea-lvanovic et al., 2023). They are more likely to embrace
novel technologies, explore different features and functionalities, and exhibit higher levels of innovation
adoption (Watjatrakul, 2020).

Sub-dimensions of openness such as innovativeness and curiosity are characteristics of openness and
have been associated with a greater propensity for adopting new technologies (Kim et al., 2020; Lowry
et al., 2013). Innovativeness reflects consumers’ openness to trying new ideas and products, making
them more inclined to embrace technological advancements. Curiosity motivates consumers to seek out
new experiences, ask questions, and engage in cognitive exploration (Yang et al., 2020). This particular
subdimension of openness can drive individuals to adopt new technologies as a means of satisfying their
desire for stimulation and novelty (Barnett et al.,, 2015).

Furthermore, extraversion has been found to be a positive predictor of technology adoption (Lee &
Kim, 2021; Shumanov & Johnson, 2021). Individuals who score high on extraversion are more likely to
engage with social media platforms. Extraverts tend to be more open to social interaction, oriented to
action, assertive and are more likely to engage with technology that facilitates social connections, such
as social media platforms and online communication tools. They may also exhibit higher levels of engage-
ment (Flavidn et al,, 2022) and frequency of use in technology-mediated social interactions.
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On the other hand, there are contrasting views on the impacts of traits such as agreeableness, and
conscientiousness are less aligned with the adoption of new technology (Barnett et al.,, 2015; Shumanov
& Johnson, 2021) and neuroticism that is mostly reported as having a negative influence on technology
adoption (Gonzalez-Gonzalez et al.,, 2021). Individuals high in neuroticism tend to be more anxious and
risk-averse, are less likely to develop creative behaviours, and unable to easily adjust emotionally to the
environment which may hinder their adoption of technologies perceived as unfamiliar or risky (Barnett
et al, 2015; Gonzélez-Gonzdlez et al., 2021). In addition, neurotic individuals generally prefer to remain
in familiar environments and routines, seeking stability and predictability (Flavian et al., 2022). New tech-
nologies such as VR for tourism, by their nature, introduce change and uncertainty, which can trigger
anxiety and discomfort for neurotic individuals (Watjatrakul, 2020). This may lead them to resist or delay
the adoption of such a new technology in favour of maintaining their familiar routines.

Similarly, individuals high in agreeableness, prioritize social relationships, generally inclined to help
others and gain their acceptance (Fanea-lvanovic et al., 2023), may be less inclined to adopt technologies
that are viewed as socially disruptive or potentially detrimental to relationships. Because agreeableness
is primarily reflecting consumers’ tendency to be compassionate, cooperative, and accommodating
towards others (Barnett et al., 2015), these traits may not directly influence the adoption of technology,
which is more closely related to factors such as usefulness, and performance of the technology.

Likewise, conscientiousness is characterised by the ability to be responsible, punctual, practical,
self-disciplined (Tesin et al., 2023). In the context of technology adoption, conscientious individuals may
approach new technologies with caution and thoroughness. xcvz

Therefore, in linking personality traits to the adoption of VR technology for tourism, this study focuses
on extraversion, and two subdimensions of openness including curiosity and innovativeness, which have
been repeatedly reported as critical for technology adoption.

Hypothesis development

Underpinned by these two theories, the present study proposes a conceptual model depicted in Figure 1.

Innovativeness and its impact on flow state and enjoyment

Innovativeness refers to individuals’ willingness to adopt or experience a new product or idea and has
been used consistently within the realm of technology adoption (Matute-Vallejo & Melero-Polo, 2019).
Highly innovative consumers are more eager to experiment with novel technology to solve problems

Innovativeness Flow state

Y

Intention to use VR
Hq technology for
tourism

Curiosity

Hx»
Extraversion

Hx

Hs

Perceived enjoyment

T
I
! Hy
I

Moderation of high vs Low
levels of trust in VR technology
for tourism

Figure 1. Conceptual framework.
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(Matute-Vallejo & Melero-Polo, 2019) as experienced during the COVID-19 pandemic which promoted the
use of technology (Sharma et al., 2021). Typically, innovative consumers are more open to new experi-
ences and are more likely to undergo cognitive absorption — a state of deep involvement and engage-
ment -when using technology, so much so that their self-consciousness and acknowledgement of
external stimuli are compromised (Matute-Vallejo & Melero-Polo, 2019). This level of immersion indicates
a correlation between enjoyment and product use, a relationship validated by Lau et al. (2019), who
provide empirical evidence to corroborate perceived enjoyment as an antecedent in adopting various
technologies.

Furthermore, in a VR adoption study conducted in South Korea, Kim et al. (2020) established that
consumers that exhibited high innovativeness are more likely to participate in VR tourism activities.
These results are similar to an investigation conducted by Alalwan et al. (2018) on Saudi Arabia consum-
ers in which innovativeness was found to be a significant predictor of customers’ adoption intentions.
Additionally, the study supported the notion that highly innovative individuals perceive more hedonic
benefits and, subsequently, a higher level of enjoyment from using technology.

Consequently, the following hypotheses are proposed:

H,,: Innovativeness has a positive influence on the flow state.

H,,: Innovativeness has a positive influence on perceived enjoyment.

Curiosity and its influence on flow state and perceived enjoyment

Curiosity, as posited by Yang et al. (2020), manifests as an individual’s inherent inclination to seek addi-
tional knowledge about a particular subject. This psychological phenomenon has garnered recognition
as a pivotal catalyst in shaping human behaviour (Schutte & Malouff, 2020). The genesis of curiosity
occurs when there is a dissonance between the existing knowledge base and the aspiration to acquire
further information (Yang et al., 2020). In the context of technological advancements, Yang et al. (2020)
assert that novel technologies possess the capability to incite curiosity, subsequently engendering a state
of flow. This viewpoint aligns with the observations of Lowry et al. (2013), who, in their exploration of
video game engagement, put forth a hedonic-motivation system adoption model where curiosity plays
a pivotal role in fostering immersion. While, the influence of curiosity on flow state has not been studied
extensively in the context o<f VR technology, Schutte and Malouff’s study (2020) contributes to the
analytical framework by./establishing a correlation between heightened levels of curiosity and increased
experiences of flow. This empirical connection underscores the nuanced relationship between curiosity
and psychological states, highlighting the intricate dynamics that contribute to the motivational and
immersive aspects of human engagement. Moreover, it emphasises the need for more extensive investi-
gations in this context.

Interactive virtual reality can trigger an individual’s curiosity for new information, which can evoke
pleasant emotions, such as joy and happiness (Israel et al, 2019; Schutte & Malouff, 2020). The innate
desire of curious consumers to acquire knowledge and explore new information drives them to actively
seek out novel technological advancements and engage in technology adoption processes. Inasmuch as
interactive websites can arouse an individual’s curiosity, adding to the website’s ‘stickiness’ factor and
resulting in greater perceived enjoyment (Israel et al., 2019; Pelet et al, 2017), it is believed that VR
technology would achieve the same effect as the contents are more immersive than tourist websites
(Vishwakarma et al., 2020). Furthermore, Israel et al. (2019) study conducted in Germany provides empir-
ical evidence that curiosity influences perceived enjoyment. Therefore, the following are hypothesised:

H,,: Curiosity has a positive influence on the flow state.

H,,: Curiosity has a positive influence on perceived enjoyment.

Extraversion and its influence on flow state and perceived enjoyment

Extraversion refers to the proclivity to engage with people, be sociable and active, and enjoy interacting and
meeting new people (Shumanov & Johnson, 2021). This trait manifests in the consumer’s inclination toward
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novel experiences facilitated by emerging technologies, exemplified by the interest in virtual reality (VR)
platforms (Lissitsa & Kol, 2021; Shumanov & Johnson, 2021). The description of extravert is akin to the profile
of innovators and early adopters as they also seek new opportunities (Lissitsa & Kol, 2021). Extroverts, who
thrive in social settings and seek social stimulation, may be drawn to VR experiences that enable them to
connect with others, share their experiences, and engage in virtual social interactions with fellow users or
avatars. Therefore, a discernible link emerges between the extraversion nature of consumers and their like-
lihood to adopt new technology. Evidence from Shumanov and Johnson (2021) substantiates that extroverts
have a higher level of engagement in chatbot as they are highly associated with sociability. Similar findings
were reported by Lissitsa and Kol (2021) who found a positive relationship between extraversion and
m-shopping intention. Moreover, Wang (2010) supports these insights by affirming a positive relationship
between extraversion and the desire to experience enjoyment and pleasure when undertaking an activity.
Therefore, it is hypothesised that:

H.,: Extraversion has a positive influence on the flow state.

H,,: Extraversion has a positive influence on perceived enjoyment.

Perceived enjoyment and its impact on perceived flow state and the intention to use VR
technology for tourism

When individuals perform passionate activities, their enjoyment or excitement results in them becoming
so engrossed and absorbed in the action that it can lead to a flow state (Matute-Vallejo & Melero-Polo,
2019). This can be experienced in real and virtual environments (Huang et al., 2018), where the fun and
enjoyment experienced allows an individual to attain high levels of concentration effortlessly in fulfilling
a task (Barta et al., 2021; Mahfouz et al., 2020). This deep sense of engagement (i.e., flow) depends on
an individual engaging in enjoyable and challenging activities (Pelet et al., 2017). The enjoyment of com-
pleting a difficult task can positively affect one’s mood and enhances engagement and interest, the latter
of which is a core element of flow (Mahfouz et al., 2020). Previous studies have proven that enjoyment
influences the flow state of mobile social media users (Kim et al., 2017) and VR gamers (Lowry et al,
2013) and online shopping on e-commerce platforms (Barta et al., 2021). Consequently, the following
hypothesis is stipulated:

H,: Perceived enjoyment has a positive influence on the flow state.

VR technology is viewed as an enabler in the tourism industry, having the ability to immerse an indi-
vidual in a virtual world, whereby the quality of the user experience and customer value improves (Han
et al.,, 2019). Technology is often associated with something that is novel, fun or different (i.e., something
that creates enjoyment). To that end Talukdar and Yu (2021) note that immersive VR, when compared to
non-immersive VR, elevates the perception of novelty, leading to an augmented sense of user satisfac-
tion. This distinct characteristic is advantageous in heightening an individual’s curiosity and potentially
modifying their behaviour (Han et al., 2019). Additionally, it has resulted in the popularity and use of
perceived enjoyment as a construct in information systems research. Previous studies conducted in var-
ious settings by Vishwakarma et al. (2020) in India, Lee and Kim (2021) in Korea and Fan et al. (2022) in
various countries acknowledge a positive relationship between perceived enjoyment and behavioural
intention to use VR for tourism. Therefore, the following hypothesis is formulated:

H,: Perceived enjoyment has a positive influence on the intention to use VR technology for tourism.

Perceived flow state and its impact on the intention to use VR technology for tourism

Behavioural intention is identified as a prerequisite of the individual’s actual behaviour (Alalwan et al,,
2018). The intention symbolises a person’s interest in taking action manifested by a motivation, force, or
pattern to participate in a behaviour (Indarsin & Ali, 2017). Following the flow theory and aligned with
VR adoption for tourism, this motivation is dependent on the various technical and informational attri-
butes of VR technology which act as stimuli in evoking an individual’s internal psychological processing
(affective state) and subsequent behavioural response (e.g., intention to use, positive word of mouth,



8 P. B.ISSOCK ISSOCK ET AL.

intention to revisit) (An et al., 2021; Manis & Choi, 2019). While being in a state of flow after engaging
in leisure activities often results in higher levels of enjoyment and satisfaction, flow can also evoke neg-
ative feelings and emotions, particularly when an individual regret the time and money spent doing an
activity (e.g., playing video games, or gambling). However, these outcomes are contextual, and with
travel and tourism activities generally associated with fun and enjoyment, it is believed that flow is
expected to result in a positive evaluation of the VR experience (An et al,, 2021). A previous study con-
ducted by An et al. (2021) which focused on the virtual travel experience and destination marketing,
investigated the effect of flow on visitor intention and found that flow within virtual travel led to
increased satisfaction and visit intention. This influence of flow state on the intention to adopt technol-
ogy for tourism is supported and validated by Kim and Hall (2019), Fan et al. (2022) and Zhou (2012) in
various contexts. Therefore, the following hypothesis is proposed:

H6: Flow state has a positive influence on the intention to use VR Technology for tourism.

Moderating effect of trust

Trust is defined as one party’s belief in another having a high level of ability, integrity, and benevolence
(Zhou et al,, 2018). It is recognised as a central component in consumers’ decision to adopt new tech-
nology (Belanche et al., 2012) by reducing uncertainties and perceived risk (Zhou et al., 2018) and, in
turn, strengthening relationships between two parties (Issock Issock et al., 2020). While Zhou et al. (2018)
recognise trust as a predictor of online purchase and repurchase intention, Alsaad et al. (2017) express
that conditional or contextual variables are more relevant as moderating factors. Therefore, incorporating
variables such as trust as a moderator is appropriate given that its role as a behavioural motivator is not
well established (Alsaad et al.,, 2017). This is especially true with studies evaluating the adoption of VR
technology in tourism. Moreover, although trust is critical to virtual interactions, the paucity of literature
on its role as a moderator in VR technology adoption studies warrants further enquiry.
Therefore, the following hypothesis is proposed:

H,: The level of trust moderates the intention to use VR technology for tourism.

Research methodology
Research context and sampling design

This study follows a quantitative method using a cross-sectional design to test the proposed conceptual
model and validate the hypotheses developed in this study. The target population consisted of millennial
travellers residing in South Africa who have some touristic experience as they have travelled locally
(inbound) or internationally (outbound) for tourism purposes in the past three years. The choice of mil-
lennials for this study is based on their proclivity to be early adopters and are, therefore, likely to disrupt
the tourism industry through the adoption of new technologies such as VR (da Silva deMatos et al., 2021).

In the absence of an exhaustive sampling frame encompassing all millennial travellers, this study
employed purposive sampling, a non-probability technique. To ensure the rigorous selection of partici-
pants, the study confined the sample to respondents born between 1981 and 1997, who have experi-
enced touristic activities in the past three years. Screening questions were integrated to ascertain the
participants’ travel history, both domestically and internationally.

Prior to completion, informed written consent was obtained from all participants in the study. The
fieldwork was executed by trained personnel from a reputable South African-based data collection
agency. An online questionnaire was designed on Survey Monkey. The questionnaire link was dissemi-
nated to suitable panel members within the company’s database, with fieldworkers overseeing the pro-
cess to guarantee that only eligible respondents completed the survey. Given the relatively limited
familiarity with VR technology in South Africa (Woyo & Nyamandi, 2022), extra measures were taken to
ensure respondents’ comprehension of VR and its applications in tourism. As such, the online question-
naire featured visual aids, including images illustrating the utilization of VR technology for tourist expe-
riences. For instance, these visual aids portrayed tourists donning head-mounted displays while immersing
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themselves in various tourist attractions. Following these visual cues, a detailed description of how VR
technology enhances tourism experiences was provided.

A total of 400 questionnaires were completed during data collection. After rigorous data screening
and cleaning procedures, including the exclusion of participants lacking recent tourism experiences and
those with inadequately completed questionnaires, 361 valid responses remained for subsequent data
analysis. This sample size adheres to the recommended measurement item-to-sample size ratio of 10 as
advocated by Hair et al. (2019).

The sample consisted mostly of female respondents (66%). Most respondents (81%) were aged
between 25 and 34years old and had a degree (63%). A high proportion (46%) of respondents earn
between 11700EURO and 23600EURO annually. More than half of the sample reported being single
(unmarried). Ethical clearance was obtained from the Human Research Ethics Committee (Non-Medical)
at the University of one of the authors in line with the ethical requirements. The ethical clearance num-
ber for the study is H21/06/33.

Measurement and data analysis

In this study, we employed a set of thirty measurement items to assess the eight constructs outlined in
the proposed model. To ensure the reliability and validity of the scale, the statements used for measur-
ing these constructs were adapted from well-established studies (Kim et al., 2020; Kim & Hall, 2019; Lee
& Kim, 2021; Lowry et al., 2013; Slade et al., 2015). A comprehensive breakdown of how these measure-
ment items were phrased to assess each construct, along with the relevant sources, are presented in
Table 1. All constructs were evaluated using five-point Likert scales, where respondents could express
their agreement on a scale ranging from ‘Strongly Disagree’ (1) to ‘Strongly Agree’ (5).

To analyse the profile of respondents and central tendency measures of constructs, descriptive statis-
tical analyses such as frequency, percentage, mean, and standard deviation were calculated on IBM SPSS
version 28. The proposed model was tested through structural equation modelling (SEM) using a
covariance-based package, IBM AMOS version 28. These proprietary research instruments were obtained
through a copyright license. The SEM is deemed appropriate to test a model with multiple dependent
variables because it combines robust multivariate data analysis techniques such as factor analysis, cor-
relation, and regression (Hair et al, 2019). Moreover, the moderation of trust is analysed through the
multi-group analysis using an invariant test on AMOS version 28.

Results and findings

Before testing the measurement and structural models, the common method variance was assessed
given that the data was retrieved from a single source, respondents were requested to rate the scale at
once, and it was a self-reported survey. Following (Podsakoff et al., 2003) recommendation, Harman’s
single-factor test was conducted. Therefore, an exploratory factor analysis (EFA) including all the item
measures in the model was performed on SPSS version 28. The single factor (EFA) results revealed that
all the factors explained only 39.4% of the variance of the single factor, which is below the 50% cut-off
(Podsakoff et al., 2003). There is therefore no issue of common method bias. Moreover, to confirm nor-
malcy, by examining the skewness and kurtosis values presented in Table 1. The values are within the
recommended limits of | 2 | (George & Mallery, 2010) for all variables, indicating that the data does not
alarmingly deviate from normality.

Measurement model assessment

The measurement model was assessed using a covariance-based approach on IBM AMOS version 28,
and the results are presented in Table 1. All model fit indices meet the required threshold (Hair et al.,
2019). To assess the reliability of the constructs, internal consistency measures such as Cronbach’s
alpha and composite reliability (CR) are presented in Table 1. These measures demonstrate that all
constructs are reliable, as their values exceed 0.7 (Hair et al., 2019). Convergent validity of the
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Table 2. Assessment of discriminant validity.

(1) ) 3) (4) (5) (6)
(1) Intention 0.789
(2) Curiosity 0.747 0.771
(3) Extraversion 0.436 0.546 0.756
(4) Innovativeness 0.524 0.474 0.489 0.721
(5) Perceived Flow State 0.625 0.663 0.282 0.446 0.747
(6) Perceived enjoyment 0.713 0.746 0.473 0.517 0.740 0.770

Notes: All the correlation coefficients are significant. The values in bold on the diagonal represent the . N~ AVE

constructs is confirmed by examining factor loadings and average variance extracted (AVE), both shown
in Table 1. All factor loadings and AVE values are above the cut-off of 0.5, providing evidence of con-
vergent validity.

Table 2 presents the inter-construct correlation matrix, providing evidence of discriminant validity.
Following Fornell and Larcker (1981), the square root of the AVEs is higher than the inter-construct
correlation coefficients, supporting discriminant validity. Therefore, the measurement model demon-
strates both convergent and discriminant validity, ensuring the robustness of the scales used in
this study.

Structural model

The structural model’s key fit indices, as presented in Table 3, align well within the established thresh-
olds. The outcomes of the analysis reveal that perceived enjoyment is significantly influenced by innova-
tiveness (3=0.216; p<0.001) and curiosity (3=0.664; p<0.001), while no significant impact is observed
from extraversion (p>0.05). Regarding the flow state, while innovativeness shows no notable influence
(p>0.05), the results underscore the dominant role of perceived enjoyment ($=0.534; p<0.001).
Additionally, curiosity exhibits a moderate impact (3=0.317; p<0.01), whereas extraversion demonstrates
a negative yet significant influence (B= -0.200; p<0.01). The structural model effectively accounts for
approximately 59% of the variance in the intention to adopt VR technology, primarily driven by the
robust impact of perceived enjoyment (3=0.617; p<0.001) and the moderate effect of the flow state
(B=0.183; p<0.05). Consequently, this analysis substantiates the acceptance of hypotheses H1b, H2b,
H2a, H3a, H4a, H5, H6, and H7, while hypotheses H1a, H3a, H3b, H4b, are refuted.

Moderating effect of trust using a multi-group analysis

The structural invariance test using a metric invariance test, the chi-square test of difference, was applied
to test the moderating effect of consumer trust on the structural paths. First, the sample was divided
into two sub-samples of respondents with high levels of trust (n, =222; 61.5%) and low levels of trust
(ny=139; 38.5%) by employing a median split procedure (Kautish et al., 2019). The median of trust being
equal to 4, respondents with a trust score equal to or below the median were considered low, while
respondents with a trust score above the median were deemed high.

Fully constrained and unconstrained models were compared across the two sub-samples of high and
low trust to ascertain the invariance. Using the function multi-group analysis on AMOS version 28, the
model was not significantly different across the two groups (X°= 58.1; DF= 201; p=1.00>0.05; ATLI=
-0.006; ANFI= -0.010). This means that the overall model does not differ across the samples with low and
high levels of trust. However, a close look at the regression estimates between the two samples indicate
that there are some paths that significantly differ across the level of trust as describe in Table 4. Therefore,
to understand the moderating effect of trust on each structural path in the model, the paths were
sequentially constrained and compared across the two sub-samples.

The path by path presented in Table 4 revealed that consumer trust significantly moderates three
relationships in the model: (1) the impact of curiosity on perceived enjoyment which is positive and
significant for consumer with high level of trust (3=0.749; p<0.001) and non-significant for those with
low trust (p>0.05); (2) The influence of perceived enjoyment on flow state is statistically significant for
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Table 3. Structural model estimates.

Path relationships t-value P Estimate Decision on hypotheses
H,,. Innovativeness Perceived enjoyment (R*= 0.654) 3.431 0.001 0.216 Accepted
H,,. Curiosity 8.89 0.001 0.664 Accepted
H,,. Extraversion 0.394 0.694 0.025 Rejected
H,,. Innovativeness Perceived flow state (R,= 0.627) 1.647 0.099 0.115 Rejected
H,,. Curiosity 2.982 0.003 0.317 Accepted
Hs,. Extraversion —2.928 0.003 —0.200 Rejected
H,. Perceived enjoyment 4.874 0.001 0.534 Accepted
H;. Perceived enjoyment Intention to adopt VR 6.878 0.001 0.617 Accepted
H,. Perceived flow state technology (R?= 0.592) 2.147 0.032 0.183 Accepted

X?=417.513; Df= 177; X?/Df= 2.359; CFI= 0.937; AGFI= 0.870; TLI= 0.925; RMSEA = 0.060; SRMR = 0.052.

Table 4. Moderating effect of trust on each structural path.

Low level of trust High level of trust

Structural Paths p Estimate p Estimate Ap

Innovativeness - Perceived enjoyment 0.176 0.418 0.26 0.079 0.281
Curiosity - 0.322 0.155 0.001 0.749 0.027
Extraversion - 0.349 0.23 0.514 —-0.049 0.392
Innovativeness - Perceived flow state 0.203 0.494 0.806 -0.019 0.08

Curiosity - 0.015 0.475 0.727 0.048 0.073
Extraversion - 0.109 -0.441 0.027 -0.193 0.281
Perceived enjoyment - 0.82 0.052 0.001 0.799 0.028
Perceived flow state - Intention 0.048 0.345 0.665 —-0.059 0.236
Perceived enjoyment - 0.468 0.107 0.001 0.729 0.001

consumer with high level of trust (3=0.799; p<0.05) while those with low trust had a non-significant
relationship (p>0.05). (3) Similar results are reported for the path between perceived enjoyment and
intention where the relationship is significant for consumers with high level of trust (3=0.729; p<0.001)
while being non-significant for the those with low level of trust (p>0.05).

General discussion

The conceptual framework underpinning our study offers insightful findings on the dynamics around the
adoption of VR technology for tourism. The model reveals the multifaceted influence of various factors,
shedding light on the nuanced interplay among perceived enjoyment, flow state, personality traits, and
the moderating role of trust.

The findings underscore that perceived enjoyment, a critical facet of the consumer experience, is pos-
itively influenced by both innovativeness and curiosity. Remarkably, curiosity emerges as the dominant
predictor, aligning with Israel et al. (2019) earlier research that highlighted how satisfying curiosity
through novel technology leads to enhanced enjoyment. In contrast, the impact of extraversion on per-
ceived enjoyment which result is inconsistent with previous studies by Wang (2010) and Manis and Choi
(2019). This finding therefore suggests that tourists’ enjoyment of VR technology has nothing to do with
their proclivity to extraversion.

Delving deeper, the examination of the flow state unveils its determinants. Curiosity and perceived
enjoyment exert positive influences, with perceived enjoyment exhibiting a notably stronger impact. This
substantial influence of perceived enjoyment aligns with the nature of the flow state as an embodiment
of pleasurable experiences when engaging with VR technology for tourism (Mahfouz et al., 2020). Our
results harmoniously echo Yang et al. (2020) findings that novel technology triggers curiosity and thereby
cultivates the flow experience. Intriguingly, the findings introduce an unexpected dimension, showcasing
the role of technology costs in shaping the flow state—an insight congruent with Pelet et al. (2017)
observations of flow experiences within new technology contexts. Unexpectedly, the extroverted nature
of consumers emerges as a possible hindrance to the flow state. This intriguing result diverges from the
conclusions drawn by Moon et al. (2014), where extroversion facilitated the flow state. Moreover, the
non-significance of the impact of innovativeness on the flow state, contrary to prior research by Zhou
(2012), adds further layers to the understanding of how personality traits interact with flow experiences
in the context of VR adoption for tourism.
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Transitioning to the influences of intention to adopt VR technology for tourism, the results highlight
the pivotal roles of perceived enjoyment and the flow state. This finding echoes similar observations by
Vishwakarma et al. (2020), Lee and Kim (2021), and Fan et al. (2022), who affirm the transformative influ-
ence of heightened flow state and perceived enjoyment on consumer intentions towards VR technology
adoption for tourism. Notably, perceived enjoyment emerges as a dominant force, its impact exceeding
that of the flow state, and thus affirming the centrality of enjoyable experiences in stimulating the inten-
tion to adopt VR technology for tourism.

Diving deeper into the moderating role, our exploration reveals some interesting insights. In the con-
text of VR technology adoption for tourism, consumer trust takes on heightened significance, particularly
resonating within the emerging landscape of South African tourism where the adoption of VR is still
burgeoning (Woyo & Nyamandi, 2022). Our findings demonstrate that trust moderates some of the rela-
tionships in the model. Specifically, the influence of curiosity on perceived enjoyment, along with the
impact of perceived enjoyment on both the flow state and intention to adopt VR significantly vary across
consumers that have high and low levels of trust. This observation emphasises that trust in VR technol-
ogy acts as an amplifier, intensifying positive emotional responses and ultimately experiencing a more
gratifying engagement.

Implications and conclusion
Theoretical implications

Our study advances the understanding of VR technology adoption for tourism by integrating personality
traits, flow theory, and the moderating role of trust. Departing from predominant technology adoption
frameworks such as the TAM, our conceptual framework offers a unique lens to decipher the mechanism
driving consumers’ intention to adopt VR technology for tourism. Our proposed model provides empirical
evidence on the impact of combined internal stimuli (personality traits) on intermediary affective states
(perceived enjoyment and flow state) and how these states affect the intention to adopt VR for tourism.
Identifying curiosity as a pivotal trait in VR technology adoption resonates with Israel et al. (2019) insights
and further highlights the context-specific importance of this trait in the tourism domain. Moreover, in
response to the call by da Silva deMatos et al. (2021) for more exploration of flow experiences within
the realm of technology adoption for tourism, our research extends the theoretical discussion surround-
ing flow experiences. Our findings revealed that central to adopting VR technology for tourism is the
desire to be immersed in a flow state and, more importantly, enjoy the experience. These two affective
states proved to be impactful in forming consumers’ intention to use VR technology for tourism.

The present study has taken a step toward understanding the importance of enjoyment when con-
sumers engage in touristic activities through VR technology. Our findings demonstrate that perceived
enjoyment has a positive and the strongest impact on flow state and intention. Moreover, by adding the
flow state to the proposed model, this study captured consumers’ mental state when completely
immersed in the VR environment (Kim & Ko, 2019). This research adds to the current literature on VR
technology by combining two relevant intermediary affective states that particularly echo expected
experiences when engaging in touristic activities (Ying et al., 2022).

Furthermore, as VR technology is progressively gaining currency in the tourism industry, investigating
the role of trust sheds important light on the process leading to consumers’ adoption of technology for
tourism. To the best of the authors’ knowledge, the literature on VR technology for tourism has paid little
attention to the moderating role of trust. Our findings point to the fact that trust may certainly be an
important moderator in strengthening the impact of perceived enjoyment on flow state and intention
to adopt VR technology for tourism.

Practical implications

From a practical standpoint, this study offers destination marketers a valuable resource by presenting
empirical insights into the activation of specific personality traits and intermediary affective states that
influence consumers’ intention to adopt VR technology for tourism. For a strategic touristic destination
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such as South Africa, renowned in the African continent for its exotic attractions such as Table Mountain
and the Kruger National Park (Giampiccoli et al., 2015; Mokoena, 2020), this study’s findings hold rele-
vance. Considering the potential limitations of travel for some individuals, VR technology becomes a
powerful tool for bringing these attractions closer to a wider audience. Through the enhancement of
users’ experiences, destination marketers can cultivate satisfied and loyal customers, thereby enhancing
the overall reputation.

This study provides a deeper understanding of the diverse range of personality traits that influence
VR technology adoption for tourism. This knowledge can be harnessed to craft highly targeted and per-
sonalized marketing strategies. By tailoring messages and experiences to align with specific personality
traits, marketers can effectively resonate with individual preferences, ultimately driving higher engage-
ment and adoption rates. Allocating resources to create seamless, captivating, and immersive VR experi-
ences that align with users’ personality and affective states can significantly enhance visitor satisfaction
and positive word-of-mouth.

Moreover, the present study sheds light on the centrality of enjoyment and the need to provide
travellers with a VR platform where they will be completely absorbed by the experience and be in a
flow state. Consumers are willing to engage in touristic activities through VR only if they experience
these sensations of immersion in activities and loss of their sense of time (An et al., 2021). Effective
deployment of VR technology in the tourism sector involves crafting multisensory experiences, includ-
ing high-quality audio, authentic visuals, enticing scents, and enhanced tactile sensations, creating an
environment that transcends the physical surroundings. In addition, destination marketers and touristic
agencies should focus their communication about VR technology on the consumers’ desire to satiate
their curiosity, extraversion, and thirst for innovation through new VR technology. The marketing mes-
sages should also emphasise the benefits of lower transactional costs when using VR for tourism.

Another contribution to practice would be related to tourism education. The results of this study can
be used by tourism academic institutions and schools or destination marketing agencies in developing
VR tourism training programmes for employees or students studying tourism-related qualifications. VR
can assist in overcoming the intangibility aspect of tourism (Lee & Kim, 2021), developing virtual tourism
experiences for employees and students that result in enjoyment and a state of flow. All these benefits
can provide training institutions with more satisfied customers/students and a distinct competitive
advantage. In addition, destination marketing agencies can benefit by having knowledgeable employees
on tourism destinations and experiences.

Limitations and avenues for future research

This study acknowledges several limitations that warrant consideration for future research. Firstly, the sur-
vey primarily investigated behavioural intention rather than the actual adoption of VR technology. Given
that South Africa’s VR technology adoption is still in its nascent stages compared to more developed coun-
tries (Woyo & Nyamandi, 2022), future investigations should target the few existing VR technology users to
gauge the true adoption rate for tourism purposes. In such cases, the model could be expanded to encom-
pass experiential constructs such as customer engagement, customer satisfaction, or customer experience,
providing a more comprehensive understanding. Furthermore, future studies could focus on additional
affective states derived from VR technology such as happiness, pleasure, and excitement. Secondly, this
study relies on self-reported data, which may introduce potential biases. To mitigate this, future research
could explore more direct research strategies, such as experimental designs or observational methods, to
complement self-reported findings and enhance its robustness. Lastly, the study’s scope is confined to
South African tourists engaged in either local or international tourism. Future studies should broaden the
horizons by encompassing tourists from diverse countries to offer a more nuanced perspective. By tran-
scending geographical boundaries, researchers can generate a more comprehensive understanding of how
VR technology adoption manifests in diverse cultural contexts.
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