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APPLICATION OF VIRTUAL REALITY IN THE TOURISM
INDUSTRY - A LITERATURE REVIEW
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Abstract

As we navigate the technological landscape of the 21st century, the emergence of V'irtual Tourism (V1) stands as a
groundbreaking paradigm in the tourism industry. This article delves into the conceptualization of VI as a distinct
type of tourism, addressing prevailing doubts surrounding its technological advancements. Drawing from the varied
understanding of VI, ranging from 360-degree videos to immersive 1 irtual Reality (1'R) experiences, we propose
the development of a fully immersive multi-sensory setup. This setup aims to engage and stimulate as many human
senses as possible to create a close-to-realistic VI encounter.

The proposed multi-sensory setup includes the utilization of Head-Mounted Displays (HMD:s) for visual and
anditory immersion, sensors for smell and taste, gloves embedded with sensors for touch, and temperature-controlled
rooms for climate simulation. While the initial investment in such technology may seem substantial, the potential user
base for an almost realistic 1”'T" excperience conld ountweigh the costs. To validate these propositions, we adpocate for
an experiment involving a diverse and extensive participant sample. This experiment should encompass individuals

[from different demographics, health conditions, and perspectives to comprebensively evaluate the acceptance and effecti-
veness of the multi-sensory VT setup.
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Summary

This paper excplores the technological evolution of Virtual Reality (V'R) and its integration into the tourism industry,
emphasizing Virtual Tourism (V1) as a novel form of travel. The research draws on a systematic review of 185
articles from the Web of Science (WoS) database, narrowing the focus to 27 relevant publications that address
technological applications in V'R for tourism. While V'T is still largely underutilized, primarily seen as a marketing
tool, advancements in Brain-Computer Interfaces (BCI), multi-sensory systems, and immersive hardware signal
promising developments. VT offers the potential for fully immersive, multi-sensory experiences by engaging sight,
hearing, touch, smell, and even temperature. This approach can bridge the anthenticity gap in traditional tourism,
catering to diverse andiences, including those with mobility or financial limitations. However, adopting such cutting-
edge technology raises ethical considerations, including privacy concerns and the need for informed consent. The study
proposes that investments in V'R infrastructure, multi-sensory integration, and user-centered design are crucial for
enhancing tourist experiences and expanding market reach. Ethical gnidelines and long-term sustainability must also
be addressed to ensure responsible use of V'R technologies in tourism. Ultimately, V'R promises to transform the
tourism industry by providing immersive, inclusive, and ethically conscions virtual experiences.
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Introduction

As humanity navigates the new millennium, the pervasive influence of technology on daily life has
become increasingly pronounced, especially in the wake of the Fourth Industrial Revolution (In-
dustry 4.0) (Bai, et al., 2020). This transformative era is characterized by embedded connectivity,
giving rise to a metaverse that permeates society and fundamentally alters the human experience of
the world. In essence, it propounds the notion that contemporary individuals are not merely be-
holden to their natural senses and industrial capabilities but are instead entering an era of aug-
mented social reality (Philbeck & Davis, 2018).

In the year 2024, personal computers and smartphones seamlessly integrate into the fabric of
everyday existence. Notably, virtual reality (VR) has emerged as a focal point of technological ad-
vancement, evolving on a grand scale. VR is a completely synthetic, computer-simulated environ-
ment that mimics the real world and allows users to feel as though they are present in a real-world
environment with no physical or geographic boundaries and barriers, where one can navigate and
possibly interact with a virtual world, resulting in the real-time simulation of one or more of the
user’s five senses. Its applications span various industries, with the tourism sector being no excep-
tion. VR has been embraced as an immersion tool, offering unprecedented ways to enhance the
travel experience. The usage of a variety of interactive devices such as helmets, data gloves, or
sensory feedback devices is significant for meeting the needs of the scene and tasks and controlling
the environment (Tatzgern, et al., 2015).

Despite its use in several industries as an immersion tool (Kavanagh, et al., 2017; Damiani, et al.,
2018), the integration of VR in the tourism sphere remains an occasional phenomenon, currently
manifesting primarily as a tool employed for marketing, education, and strategic planning purposes.

The advent of contemporary technologies has marked a new phase in digitization, facilitated by
the seamless integration of 3D scanning and modeling techniques. This integration enables inter-
active three-dimensional animation and dynamic simulation, showcasing advancements in accu-
racy, quality, and the ability to faithfully recreate a wide range of objects (Choi, et al., 2015; Botella,
etal.,, 2017; Loureiro, et al., 2020). However, the effectiveness of digitizing cultural and architectural
sites to create a compelling VR experience is intricately linked to practical considerations such as
time constraints, budget allocations, and the availability of skilled personnel.

The industry that can gradually benefit from the advance of VR technologies is the tourism
industry by creating a separate type of tourism — Virtual Tourism (VT) (Polishchuk, et al., 2023).
VT is described as a process that immerses individuals in a VE replicating tourist destinations. As
VT does not allow physical contact, a precise and realistic image is essential to provide relevant
information and help the user form a mental image (Iachini, et al., 2019). The virtualization process,
exemplified by the recreation of historical artifacts, spans a spectrum from swift tasks completed
within a few hours to more intricate endeavors contingent on the complexity of the objects and
other contextual limitations. The resulting virtual experiences can range from the simplicity of plac-
ing users in a 3D environment to interact with a single historic object — an artifact observed from
every conceivable angle — to the complexity of crafting densely populated scenes replete with var-
ious interactive elements.

In the realm of VR tourism products, immersive VR aspires to create a compelling environment
for users, engaging all five senses within the VR space for a natural and interactive experience. It
employs various output and input devices to facilitate interaction following the principles of move-
ment, prioritizing the quality of the virtual simulation. However, this type of equipment presents
significant challenges due to its high requirements, experimental nature, and limited feasibility for
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widespread adoption until advancements are made in terms of cost-effectiveness and portability of
related equipment (Talafubieke, et al., 2021). For an effective VT experience, it should have the
capability to fully immerse tourists in a VE by stimulating all human senses.

However, despite early enthusiasm, challenges arose as false advertisements and exaggerated
promises about VR's capabilities left users dissatisfied. This potential negative perception
prompted the adoption of the term "virtual environment" (VE) by some authors, introducing a
semantic distinction that sought to address perceived differences between VR and VE. Scholars
continue to debate whether these terms are interchangeable or carry nuanced distinctions. While
they emerged almost simultaneously and essentially mean the same thing, the slight variations in
origin and usage have prompted ongoing discourse among researchers. For the sake of clarity, in
current research, both VR and VE are treated as interchangeable.

Literature Review

History of VR

VR is a technology that creates an immersive three-dimensional (3D) simulated environment,
providing users with the sensation of being present in a real-world setting, whether it replicates
existing places and events or introduces entirely new ones (Guttentag, 2010).

Coined by Jaron Lanier in 1987, the roots of VR can be traced back to filmmaker Morton Heilig's
pioneering work in 1957 with "Sensorama." (Virtual Reality Society, 2017). Heilig's creation was a
booth designed to envelop individuals in the illusion of an alternate reality, complete with associ-
ated sounds, smells, and tactile sensations like wind and vibrations (Heilig, 1984; Dormehl, 2017).
Initially embraced for entertainment purposes, Sensorama gained popularity, yet the commercial
viability of VR eluded business minds at the time, leading to a temporary slowdown in its develop-
ment (Laurel, 2013).

Picture 1: Morton Heilig’s “Sensorama”
Source: (Historyofinformation.com, 2024)

Ivan Sutherland's creation of the first head motion device in 1968 marked a significant milestone
(Carmigniani & Furht, 2011), and researchers at the Massachusetts Institute of Technology in 1970
pioneered the development of the first interactive map (Naimark, 1978). The 2000s witnessed a
surge in VR's popularity, especially within the gaming realm. A plethora of gadgets, including head-
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motion devices, joysticks, and controllers (Terando, et al., 2007), were designed to enhance the
gaming experience, enabling users not only to observe but also to interact with the VEs presented
to them.

Yoon, S.Y. etal. (2008) emphasized the pivotal role of the Internet in propelling the development
of VR, particularly following the emergence of interactive 3D graphics with the Virtual Reality
Modeling Language (VRML) in 1994 (Yoon, et al., 2008). This development facilitated the wide-
spread adoption of web-based VR for interactive simulations. Subsequently, various companies
ventured into the development of technologies and gadgets, leading to the creation of gaming de-
vices such as "Lawnmower Man," "Nintendo Virtual Boy," and "Sega VR headset" (Mennecke, et
al., 2007).

In 1993, Sega, a video game company, unveiled a prototype of a headset designed as an accessory
for their Genesis console. Despite its smaller size compared to previous models, Sega opted not to
release it for sale. The official explanation cited concerns that the realistic experience provided by
the headset could potentially cause physical harm to users due to the motions involved in gaming
(Guttentag, 2010; VRS, 2017).

In the 21st century, the advent of new gadgets such as head-motion devices, joysticks, and con-
trollers (Mennecke, et al., 2007) enabled users not only to observe VE, but also to interact with it.
VE went beyond offering a 3D image viewed from different angles; they replicated normal human
vision by providing a separate view for each eye, creating a stereoscopic vision effect, and enhanc-
ing the immersive experience (Vince, 2004).

During the 2010s, VR technologies gained immense popularity, particularly among gamers. Var-
ious companies, including "Owlchemy Labs," "Luden.io," "Force Field," and others, released dif-
ferent headset variations (Gupta, 2020). However, the groundbreaking prototype specifically de-
signed for gaming, named "Oculus Rift," was created by Palmer Luckey in 2010 (Luckey, 2012).
Notably, several game industry specialists, such as Bleszinski C. (design director of "Epic Games"),
Helgason D. (CEO and co-founder of "Unity"), and McCauley J. (founder of “Risk of Rain 3”7,
lead engineer of "Guitar Hero"), responded positively after trying it (Meta, 2022). The Oculus Rift
represented an innovative gadget that significantly improved upon the capabilities of previous
headsets. For instance, it increased the field of view from 40 degrees to 110 degrees, and integrated
speakers enhanced the immersive VR experience (Meta, 2022). To interact with VR during gaming,
users typically employ a game controller. However, "Oculus" introduced a uniquely shaped "touch
controller" that is wireless and, with its comfortable button placement, allows users to play more
naturally (Parrish, 2016).

Picture 2: Oculus Meta Quest 2
Source: Source: (Meta, 2022).
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Picture 1 and Picture 2 vividly illustrate the evolution of VR devices from the 20th to the 21st
century. The devices have undergone significant transformations, becoming smaller, portable, and
more user-friendly over time.

In the realm of VR, particularly when viewed through HMD, a departure from traditional camera
limitations becomes evident. Unlike conventional photography where scenes are captured by real
cameras, what unfolds on the HMD is meticulously crafted by skilled 3D artists. This affords the
unique advantage of surpassing the minimum distance perceptible by human eyes or a conventional
camera. However, the digitization process is not universally automatable. There are instances where
manual intervention is imperative, necessitating the virtual reconstruction of specific parts or entire
objects. This meticulous approach strives to maintain a faithful resemblance to the real-world coun-
terpart (Esmaeili, et al., 2017).

VR as a base of VI

As a base of VT, VR can contribute gradually to its immersive abilities. Scholars propose a classi-
fication of VR, which includes three types (Isdale, et al., 2002; Sultan, 2022):

1. Non-immersive VR. It provides a virtual experience facilitated through a computer and allows
users to engage in activities within the software, however, the environment itself does not di-
rectly interact with the users, they stay aware of and keep control of their physical surroundings.
This form of VR extends beyond traditional desktop computers and has become accessible on
laptops and video game consoles. Therefore, displays, keyboards, mice, and controllers are used
during non-immersive virtual experiences. The application of non-immersive VR is the widest
compared to other types of VR because of its low cost and easy access (Rao & Krantz, 2020).

2. Semi-immersive VR. It represents a convergence of non-immersive and fully immersive types
of VR, offering users a blend of interactive engagement within VE. In this hybrid form, all
virtual activities are directed toward the user, providing a personalized experience, yet physical
movements are limited to visual interactions. It can manifest as a 3D space or virtual setting
where users navigate independently, utilizing either a computer screen or a VR box/headset.
Wearing a VR box/headset results in a complete immersion within the VE, excluding visibility
of the real world creating a heightened sense of realism (Ahn, et al., 2014). Notably, semi-
immersive VR stands out as a cost-effective and widely adopted form of VR. One of its prom-
inent applications is in virtual tours, a popular choice for businesses across various sectors.
These virtual tours can be device-based or web-based, offering an interactive and engaging
experience.

3. TFullyimmersive VR. It promises a realistic and impactful experience within VE, providing users
with a profound sense of presence and a feeling that events are unfolding genuinely. This so-
phisticated form of VR involves specialized equipment such as helmets, gloves, and body con-
nectors equipped with sensors. These components are intricately connected to a powerful com-
puter, allowing for the detection and projection of users' movements, reactions, and even subtle
gestures within the virtual world. The immersive nature of this technology creates the sensation
of physically existing within the VE. While the potential for fully immersive VR is vast, its
widespread adoption is currently limited due to its high cost and the intricate nature of the
equipment involved. Nonetheless, as technology advances and applications diversify, there is
optimism that fully immersive VR will continue to evolve, contributing to advancements in
various fields and potentially improving lives in unforeseen ways (Heizenrader, 2019; Beck, et
al., 2019).
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At the same time Gutierrez, M. et al. (2008) suggested that VR involves two essential aspects:
1. Physical Immersion entails immersing participants in VE, stimulating one or more of their
senses: sight, hearing, taste, smell, and touch. The goal is to deliver a multisensory experience
that closely resembles real-world interactions.
2. Physical Presence refers to the ability to make users behave in VE as they would in the real

world, achieving seamless integration and fostering a sense of realism and engagement
(Gutierrez, et al., 2008).

To achieve the highest levels of physical immersion and physical presence during the VT expe-
rience, it is necessary to use the fully immersive type of VR. Recognizing the imperative for an
enriched VT experience, the incorporation of additional gadgets plays a pivotal role. Early discus-
sions in the field proposed the integration of three senses — sight, hearing, and taste — to emulate
an authentic experience (Mura & Lovelock, 2009; Loureiro, et al., 2020). However, as the discourse
evolved, scholars advocated for an expanded sensory spectrum, encompassing smell and touch
(Mura, et al., 2016). The adoption of a multi-sensorial approach, facilitated by specialized gadgets,
emerges as a crucial element in VT. The collective objective of these gadgets is to engage diverse
senses, fostering an immersive VE that imparts the sensation of being present in a real-world loca-
tion (Slater & Usoh, 1993; Witmer & Singer, 1998; Banos, et al., 2005; Cummings & Bailenson,
2016). Simultaneously, the choice of equipment plays a crucial role in achieving the most immersive
experience. Some authors in a laboratory experiment demonstrated the superiority of HMD over
PC and mobile phones. The HMD not only provided a more immersive experience but also re-
sulted in higher sensory encouragement, increased engagement, and greater social intentions to-
ward the destination (Flavian, et al., 2019). The goal extends beyond catering to audiovisual senses
alone; it ultimately aims to provide a complete sensory immersion that seamlessly integrates inter-
action, immersion, and artistic conception (Kaptelinin & Nardi, 2006; Jung, et al., 2016; Calogiuri,
et al., 2018):

e Vision. Vision is a paramount sense in VR, constituting over 80% of human message recep-
tion (Rosenblum, 2011). Various head-motion devices, ranging from simple Google Card-
board to advanced glasses with voice recognition and headphones, cater to different user
preferences and technical requirements (Google Cardboard, n.d.; Greenwald, 2022). Tech-
nical challenges may arise from lens quality, display resolution, frame rate, and individual vari-
ations in users' vision characteristics, such as side vision, near-sightedness, farsightedness, or
colour blindness, impacting the immersive experience and, consequently, VT.

e Hearing. Sound design is crucial in VT for recreating authentic auditory experiences, whether
it be the sounds of a bustling city or the tranquility of a natural landscape. Soundtracks
should encompass main sounds and background noises for a natural feel. However, chal-
lenges emerge in creating universally realistic sounds due to variations in external environ-
ments, reverberation, and unique anatomical perceptions of sound by individual users
(Burdea & Coitfet, 2003; Vince, 2004; Gutierrez, et al., 2008).

e Smell. Olfactory elements in virtual tours aim to include appropriate smells corresponding to
the visited location, enhancing the immersive experience. Early attempts like "Smell-O-Vi-
sion" faced challenges in timing and intensity management. Olfactory displays in the 2000s
utilized scents in specific areas but had limitations, including the need to remove scents be-
fore introducing others. VR's olfactory capabilities serve two purposes: recreating authentic

scents for immersive experiences and eliminating unpleasant odors within destinations
(Gutierrez, et al., 2008; Turi, 2014).
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e Taste. Taste sensations in VR were explored with the "Food Simulator" in the early 2000s,
injecting liquids to simulate tastes. While taste is crucial in gastro-tourism, VR currently has
limitations in competing effectively in this domain (Iwata, et al., 2004).

e Touch. Tactile sensations in VR have evolved from eatly vibrations in the "Sensorama" to
sensors in clothing simulating object weight. 3D cinema effects like blowing fans and water
splashes enhance tactile perception. Invasive VR technologies now offer a broader palette of
tactile sensations, allowing users to feel different textures during VT, expanding the range of
experiences (Vince, 2004; Gutierrez, et al., 2008).

Additionally, in the realm of immersive VT, the temperature experienced during the virtual en-
counter emerges as a crucial aspect, recognizing the significance of temperature as a pivotal tourism
resource (Clements-Croome, 2013). Studies underscore that environmental temperature plays a
vital role in influencing tourists' thermal comfort (Schellen, et al., 2013). There is a notable contrast
in the perceived thermal comfort of the human body between an active state, such as exercise, and
a sedentary state, like quiet sitting (Ji, et al., 2015). It is essential to highlight that when the heat
generated by the human body equals the heat dissipated, the body achieves a thermally comfortable
state. Consequently, scholars delve into understanding tourist perceptions and behaviours through
microclimate simulations specific to tourist attractions (Galagoda, et al., 2018).

However, there is no unanimous agreement among authors regarding whether technological ad-
vancements have reached a point where VT can seamlessly integrate all available gadgets for a
comprehensive experience. The current technological landscape falls short of providing users with
full sensory stimulation in VE, leading to the perception that VT is 'less authentic' compared to
physical mobility. The inability to 'feel,' 'smell,’ and "taste' within the virtual experience contributes
to this perceived authenticity gap (Mura, et al., 2016).

The quality of the VT experience is intricately tied to the adept use of modern technologies that
enable the recreation of scenery in an animated and interactive manner (Wong, et al., 2022). As VT
relies on technological improvisation, the product's quality plays a pivotal role in capturing the
essence of the destination.

VR technological advancement

The evolution of VR is swiftly progressing towards greater integration with the human body, aim-
ing to eliminate the need for headsets and controllers. The emerging trend emphasizes a more
sensory-oriented VR experience, facilitated by groundbreaking innovations like Brain-Computer
Interfaces (BCI). This transformative technology enables VR devices to interpret brain responses
using Electroencephalography (EEG) technology, allowing applications to adapt, or be controlled
by brain wave activities.

In the envisioned future, VR experiences will not only be immersive but also interactive and
imaginative, influencing senses that were less affected by traditional VR, such as smell and touch
(Li, et al., 2017). The implementation of BCIs can be realized through both invasive and non-
invasive technologies. For instance, non-invasive approaches include experiments, where students
navigated a virtual street using their brain signals (Pfurtscheller, et al., 2006). Invasive methods
involve the implantation of sensors into the human brain to enhance tourists' immersion in VE,
coupled with wearable sensors on clothing to intensify sensation and perception (Udovicic, et al.,
2010).
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While these advanced measures promise a more enriched VR experience, ethical concerns arise
(Glannon, 2016). Addressing these considerations can be achieved through the implementation of
participant agreements, ensuring informed consent and ethical use of such technologies. Start-ups
like Neurable have already introduced examples of agreements in the market, paving the way for
the responsible integration of cutting-edge technologies into the realm of VR (Gera, 2018). Also,
recent discussions surrounding advanced technologies have been amplified with Neuralink's mile-
stone of implanting its first microchip in the human brain (Guarno, 2024). Initially designed to
enhance cognitive abilities and tackle neurological conditions, the implications of such technology
extend beyond current applications. There is a prospect for broader utilization, potentially impact-
ing the field of VT as these technological advancements progress.

Systematic review

Based on the results of the WoS database 185 articles embracing VT was conducted by the author.
After singling out the articles that focus on technological aspects of VR usage in VT by removing
non-related articles, it was decided to remove articles without access from the review as well.

Some authors consider VT as a tourism experience within virtual worlds within the online plat-
forms like “Second Life” (SL), “OpenSim”, “Croquet Consortium”, “ActiveWorlds”, “Project
Wonderland”, etc. (4 publications) (Tavakoli & Mura, 2015; Du, et al., 2019; Gursoy, et al., 2022;
Prodinger & Neuhofer, 2023). However, such experience does not provide fully immersive virtual
experience since it does not affect multiple senses of the user.

Some researchers consider the application of AR as a base of VT instead of VR (5 publications)
(Kaplan, 2013; Yung & Khoo-Lattimore, 2019; Huang & Liu, 2021; Huang, et al., 2023; Zaifri, et
al., 2023) However, AR-based technologies do not provide the level of immersiveness as VR does.

Articles featuring usage of drones for VT suggest using it for so-called “online tourism”, “drone
tourism”, and “live VI, when people can watch translated or recorded footage from the bird eye
point of view (3 publications) (Song & Ko, 2017; Nguyen, et al., 2019; Ilkhanizadeh, et al., 2020).
This type of tourism highly influences tourism economic performance (Gyurkoé ez al, 2024).

Most of the technological articles cover the topic of computer programs usage for 3D dimen-
sional image reconstruction (13 publications) (Styliadis, et al., 2009; Catalano, et al., 2011; Esmaeili,
et al., 2017; Qian, et al., 2019; Suksawasdi, 2022; Su & Chen, 2022). The authors proposed a usage
of different systems and tools for creating a virtual attraction, however, only three of them sug-
gested to use it for VT (Li, et al., 2016; Yue & Fang, 2017; Wu & Zhou, 2023), others mostly
focused on marketing and planning application (Yiakoumettis, et al., 2014; Luo, et al., 2018;
Caciora, et al., 2021; Zhenrao, et al., 2021).

Some authors focus on special gadgets and systems for VR, including those for tourism purposes
(2 publications) (Homocianu & Airinei, 2017; De, 2022).

Despite the various papers about VR applications in tourism there was only one paper describing
the detailed algorithm of creating a VT, however, even this study suggests using it as a marketing
tool, and not as a separated type of tourism (Yue & Fang, 2017).
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Materials and Methods

The research methodology employed in this study primarily revolves around an extensive anal-
ysis of existing literature, with a specific focus on the application of VR technologies in the tourism
sectof.

The secondary data utilized for this investigation was predominantly sourced from the WoS
database, encompassing a comprehensive array of scholarly articles, reviews, and research papers.
The systematic review was conducted based on the database retrieved from WoS. Out of 185 pub-
lications 158 were removed since they did not represent the technological aspects of VR application
in tourism. The reviewed sample included articles that feature using drones (3 publications) and
avatars (4 publications) as a tool for VT, those focused on AR applications in tourism (5 publica-
tions), and those focuses on technological aspects of VR (13 publications) and special systems and
gadgets, that is possible to use in VT.

The data collected from the literature review serves as the foundation for a nuanced understand-
ing of VR's trajectory in the tourism industry.

The main objective of this paper is to elucidate the technological evolution of VR, delineate its
historical progression, and provide insights into its current applications within the realm of tourism.

The outcome of this research is anticipated to contribute valuable insights into the technological
advancements of VR and its application in the tourism domain.

This research methodology ensures a comprehensive exploration of the literature landscape, en-
abling a well-informed analysis and synthesis of data to underpin the subsequent recommendations
for the advancement of VT.

Conclusion

In conclusion, the transformative era of the Industry 4.0 has ushered in a paradigm shift, where
the metaverse intertwines with everyday life, redefining human experiences. The integration of VR
within this landscape, especially in the tourism sector, holds significant promise. Despite its poten-
tial, the use of VR in tourism remains largely sporadic, mainly employed for marketing, education,
and strategic planning.

The evolution of VR, from its inception by Jaron Lanier in 1987 to the contemporary Oculus
Meta Quest 2, illustrates a journey of technological advancements. The advent of fully immersive
VR, marked by sophisticated headsets, gloves, and body connectors, enables a profound sense of
presence in VE. Physical immersion and presence are pivotal aspects that enhance the authenticity
of the VT experience.

VT, as a unique form of tourism, seeks to offer an alternative to physical travel by immersing
individuals in VE replicating tourist destinations. To achieve a comprehensive VT experience, a
multi-sensory approach is crucial. Vision, hearing, smell, taste, and touch need to be engaged to
simulate an authentic encounter with the destination. This involves the use of HMDs for visual
and auditory stimuli, sensors for smell and taste, gloves for touch, and temperature-controlled
rooms for climate simulation.

While the theoretical setup for such immersive VT may seem initially costly, the potential user
base could justify the investment. The experiment proposed to validate these concepts emphasizes
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the need for a diverse sample representing various demographics, health conditions, and perspec-
tives. This approach is essential for understanding the acceptance and effectiveness of the multi-
sensory VT setup.

In essence, the convergence of technology and tourism opens new possibilities for VT, challeng-
ing traditional notions of travel. As VT endeavors to bridge the authenticity gap, embracing a multi-
sensory approach, the future holds promise for a more inclusive, immersive, and ethically conscious
virtual tourism experience.

Implications and Recommendations

The integration of VR into the tourism industry presents significant implications for both the sector
and the broader technological landscape:

e Enhanced Tourist Experiences: VR offers the potential to revolutionize the way tourists en-
gage with destinations, providing immersive, multi-sensory experiences that rival physical
travel.

e FExpanded Market Reach: VT can appeal to a diverse audience, including individuals with mo-
bility limitations, financial constraints, or environmental concerns.

e Marketing and Strategic Planning Tool: VR serves as a powerful marketing and strategic plan-
ning tool for destinations, allowing them to showcase their attractions in captivating ways.

e Technological Advancement: The integration of VR in tourism drives technological innova-
tion, spurring advancements in VR hardware, software, and content creation tools.

e Fthical Considerations: The adoption of VR in tourism raises ethical considerations related to
data privacy, consent, and the responsible use of immersive technologies.

To maximize the potential of VR in tourism and address existing challenges, the following
recommendations are proposed:

o Investment in VR Infrastructure: Tourism stakeholders should invest in VR infrastructure,
including hardware, software, and content creation tools, to develop high-quality virtual expe-
riences.

e User-Centered Design: VR experiences should be designed with a user-centered approach,
considering the preferences, needs, and limitations of diverse user groups.

e Multi-Sensory Integration: Future research should explore innovative techniques for integrat-
ing multi-sensory stimuli into VR experiences.

e Bvaluation and Validation: Rigorous evaluation and validation studies are needed to assess
the effectiveness, usability, and impact of VR tourism experiences. Researchers should em-
ploy mixed methods approaches, including surveys, interviews, and behavioral observations,
to evaluate user satisfaction, engagement, and behavioral intentions.

e Fthical Guidelines and Regulations: Industry associations, policymakers, and academia should
collaborate to establish ethical guidelines and regulations for VR in tourism. These guidelines
should address issues such as data privacy, informed consent, content moderation, and digital
rights management to ensure responsible and ethical use of VR technologies.

e Long-Term Sustainability: Tourism stakeholders should consider the long-term sustainability
of VR initiatives, including environmental, social, and economic impacts. Strategies for reduc-
ing carbon emissions, promoting digital inclusion, and supporting local communities should
be integrated into VR tourism development plans.

By embracing these recommendations, tourism stakeholders can harness the transformative po-
tential of VR to create immersive, engaging, and ethical VT experiences that benefit both tourists
and destinations alike.
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