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Abstract

The use of new technologies in the tourism industry has directly
impacted the creation of competitive advantages for attractions and
attracting more tourists. Some technological advances today are
augmented, virtual, and mixed reality technologies, all called
extended reality. These technologies can significantly help
marketing, the competitiveness of tourist attractions, and increase
demand. This research is a systematic literature review of previous
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studies to identify the applications of extended reality in tourist
attractions and their benefits for tourists and service providers. A
systematic search was conducted using the academic databases of
Web Science and Google Scholar. A total of 140 documents were
obtained, and after a filtering process, 62 of them were selected.
Thirteen areas of applications were found, which were classified into
eight groups as follows: Marketing, Reconstruction, Virtual tour of
non-visitable attractions (locations that are not open to the public or
have limited access), Preserving intangible heritage and sensitive or
decaying attractions, Increasing the attractiveness of attractions by
creating a sense of presence or visual appeal, Navigation, Education
with the help of virtual reality, Storytelling or Gamification,
Displaying additional information or 3D models of attractions. This
research helps destination management organizations and attractions
managers better understand extended reality technologies and their
applications. It can help them choose the most suitable technology
for their needs and increase the return rate and profit by improving
the tourists’ experience. It can also guide future researchers and
developers of extended reality software in tourism.

Keywords: Extended Reality, Tourist Attractions, Systematic
Literature Review, Application, Benefits

1. Introduction

The use of new technologies in the tourism industry directly impacts
the attraction of more tourists and creates a competitive advantage
for destinations (Van Krevelen & Poelman, 2010). One of the
technological advances today is augmented, virtual, and mixed
reality technologies, generally called extended reality. These
technologies can significantly help marketing and increase the
demand and competitiveness of destinations and tourist attractions.
The above technologies can also help tourists purchase tourism
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services with more personalization (Bethapudi, 2013). Fernandez
and Cruz (2016) believe that the evolution of information and
communication technology has also transformed tourists. Tourists
are now more sophisticated and want dynamic, interactive, and
engaging tourism experiences. Creating such an experience requires
the use of new and innovative technologies. Unfortunately, despite
the many advantages of extended reality, its use in tourism is low.
This research systematically reviews previous research to provide a
comprehensive reference on using augmented, virtual, and mixed
reality applications in all tourist attractions and to express their
benefits for tourists and service providers.

Therefore, the research questions are as follows:

1) What virtual, augmented, and mixed reality technologies
applications exist in each tourist attraction?

2) What are the benefits of virtual, augmented, and mixed reality for
tourists and service providers?

2. Literature Review

Various studies have been done in this field. Guttentag (2010)
studied the effects and applications of virtual reality in planning and
management, marketing, entertainment, education, accessibility, and
Heritage preservation. Bekele et al. (2018) studied the applications
of virtual, augmented, and mixed reality in the specialized field of
cultural heritage. Boboc et al. (2022) conducted a bibliometric
analysis of augmented reality applications in cultural heritage. Yung
and Khoo-Lattimore (2017) and Pratisto et al. (2022) studied the
applications of virtual and augmented realities in the tourism
industry. Shahvardi et al. (2022) studied the impact of augmented
reality in tourism with an emphasis on education.

As seen in the literature, no research has studied the applications of
all three technologies in all tourist attractions. Some studies have
focused only on augmented reality or only on virtual reality. Given
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that mixed reality is in its early stages, no study has focused
exclusively on pure mixed reality applications in the tourism
industry. Some studies only focused on specific attractions, such as
historical or cultural attractions, and did not cover all of them.
Therefore, the need for comprehensive research focusing on the
applications and benefits of all three technologies in all tourist
attractions is felt.

3. Methodology

The systematic literature review steps were carried out based on the
Prisma protocol. First, the research questions were identified. Then,
the academic databases were selected to search for documents, such
as Web of Science and Google Scholar. The period of the systematic
review was considered from 2000 to 2023. The leading search
keywords were Virtual Reality, Augmented Reality, Mixed Reality,
Extended Reality, and Tourism, which were searched in the title.
Other keywords such as recreation, intangible heritage, events, and
attraction were searched for in the title, abstract, and keywords. After
that, the studies were filtered based on the inclusion and exclusion
criteria. One hundred forty documents were obtained and entered
into the systematic review process, of which 41 were duplicates. In
the screening stage, the remaining 99 documents were screened
based on the title, then the abstract, and finally based on full text,
and the studies that did not match the research objective were
excluded. In the end, 62 documents were selected by the researchers.

4. Results

Among the three virtual, augmented, and mixed reality, augmented
reality technologies have been used the most in tourist attractions,
with 52%. Among the tourist attractions, cultural heritages have used
these technologies the most. The highest usage among cultural
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attractions has been observed in historical places, followed by
museums. Thirteen applications of extended reality in attractions
were found, which were classified into eight groups: Marketing,
Reconstruction, Virtual tour of non-visitable attractions, preserving
intangible heritage and sensitive or decaying attractions, increasing
the attractiveness of attractions by creating a sense of presence or
visual appeal, Navigation, Education with the help of virtual reality,
Storytelling or Gamification, displaying additional information or
3D models of attractions.

Table 1.
Distribution of extended reality applications in attractions by technology type

Applications of Extended Reality in Technology
Attraction ~Sum  percentage
SCHOIS VR AR MR
Marketing 3 3 3%
Reconstruction 3 5 1 9 9%

Virtual tour of Non-Visitable

. 6 6 6%
Attractions 0

Intangible heritage 3

Preservation Sensitive or 7 7%
Decaying 4
Attractions
Increasing the Creating a Sense |
Attractiveness of of Presence 5 5%
Attractions Visual Appeal 2
Navigation 8 8 8%

Virtual Reality 2

Education Storytelling 2 3 12 12%
Gamification 5
Additional
i i . 24 19 3
Dlsplayl_ng Information 48 48%
Information

3D Models 2
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As shown in Table 1, displaying additional information is the main
application of extended reality. Education and Reconstruction
applications are placed in the second and third places. Only virtual
reality is used for Preservation, Marketing, and Virtual tour
applications. Augmented reality can be used for Navigation and
Education with Gamification due to its ability to run on mobile
phones. Reconstruction, Education, and information display
information are the only applications for which mixed reality has been
used.

Table 2.
Benefits of extended reality Applications for tourists and service providers

Benefits for Service Benefits for
Providers tourists
Learning about
. Marketing - motivating attractions before
g Marketing tourists to visit the attraction | the trip - helpi
IS p - helping to
g plan the trip
-
B . . Seeing attractions
< . Monetizing attractions that no . g_ .
= Reconstruction . in their original
> longer exist
£ forms
g visiting the
@x Virtual tour of Non- Providing a virtual visit . .
= . . . attractions despite
o} Visitable Attractions opportunity for everyone .
S the restrictions
= .
| Intangible . L
= _g Preservation of historical
o heritage . .
g = heritage - preventing
= | Preservatio Sensitive intangible heritage from Learning about
(&)
= n or ] being forgotten - attractions
< Decay|.ng development of sustainable
Attraction

tourism
S




87 | Noori, et al. | Extended Reality in Tourist Attractions ...

Table 2.

5. Conclusion

Creating a Increasing Increasing interaction
Increasing the ~ Sense of o ) )
. competitiveness and improving the
Attractiveness ~ Presence ) . :
. . Attracting more quality of their
of Attractions Visual tourists exDErience
Appeal P
g Increasing tourist
3 i satisfaction o
S Navigation . Saving time
g Reducing
£ dissatisfaction
%’ Virtual offering memorable | Improved Information
4 Reality educational Retention
3 experiences - .
= Improved Better categorization
= Storytelling Understanding of of information in the
G Education mind
@ Concepts
2 Learning about
(] . . .
= I Attracting younger attractions in an
= Gamification g y g . .
< generation interesting and
interactive way
Additional . . . .
S i Information Installing less signs Improving the quality
Information del of Visualizing of the tourist
3D Mo €10 information experience
attraction

Extended reality offers numerous advantages for both tourists and
service providers. By enhancing interaction with attractions, extended
reality elevates the quality of the tourist experience, boosts learning
capabilities, and surpasses their expectations more effectively. The
benefit of extended reality for service providers is that it provides
interactive and more interesting information, attracts younger
generations, and increases the number of visitors. By offering
immersive experiences, extended reality enhances competitiveness
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and profitability, allowing service providers to differentiate
themselves in the market and appeal to a broader audience.
Additionally, the data collected from extended reality interactions can
provide valuable insights for service providers to optimize their
offerings and better cater to visitor preferences.
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1. LiDAR scanner
2. Depth camera
3. RGB-D camera
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