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Abstract

This study aims to systematically analyze scholarly research on virtual reality (VR), aug-
mented reality (AR), and the metaverse in the tourism and hospitality sectors, offering
insights into publication patterns, key contributors, thematic evolution, and potential re-
search directions from 2016 to mid-2025. It maps how the literature evolved in response to
technological maturation and changing tourism constraints. A systematic literature review
and comprehensive bibliometric analysis were conducted using the Scopus database. The
analysis encompassed bibliographic metrics, thematic clustering, and content analysis
techniques to identify influential journals, authors, and evolving research themes. The re-
sults reveal a pronounced acceleration in research activity post-2020, reflecting heightened
interest due to the COVID-19 pandemic’s push towards digital and immersive solutions.
Core journals identified include Tourism Management, Current Issues in Tourism, and
Journal of Travel Research. Influential contributors such as Timothy H. Jung, M. Claudia
tom Dieck, and Dimitrios Buhalis significantly shaped the field. The thematic trajectory
demonstrates a shift from initial exploration and application of VR and AR technologies
toward comprehensive integration into metaverse ecosystems, with emerging themes such
as digital twins, synthetic experiences, immersive storytelling, and growing emphasis on
ethical and sustainability considerations. By synthesizing nearly a decade of research,
this study provides valuable insights into immersive technologies’ evolution in tourism
and hospitality, identifying critical areas for future investigation aligned with enterprise
information management strategies.

Keywords: hospitality; tourism; metaverse; virtual tourism; bibliometric analysis;
Bibliometrix; VOSViewer

1. Introduction

Immersive technologies, particularly VR, AR, and the increasingly prominent concept
of the metaverse, have rapidly emerged as pivotal innovations within the tourism and
hospitality industries [1,2]. The advent of Industry 4.0 has catalyzed the evolution of
these technologies, profoundly impacting how tourists engage with experiences, redefining
destination marketing approaches, and revolutionizing operational practices across the
sector [3,4]. The tourism industry has undergone a series of digital advancements, includ-
ing the implementation of Al, robotics, the Internet of Things, and big data analytics [5-7].
However, VR and AR have emerged as particularly impactful due to their ability to en-
hance consumer engagement, enrich experiential offerings, and optimize promotional
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activities [8-10]. The extensive application of these immersive technologies has not
only improved the quality and depth of tourist interactions but has also generated
novel opportunities for tourism providers to differentiate themselves in increasingly
competitive marketplaces.

This trajectory accelerated sharply during COVID-19 when destinations and firms
relied on digital substitutes to sustain engagement under mobility constraints [11-13].
The pandemic highlighted the immediate practical utility and longer-term strategic po-
tential of immersive technologies, given their capacity to maintain consumer engage-
ment, sustain destination promotion, and support consumer well-being during periods of
disruption [14,15]. The forced experimentation and rapid adoption observed during this
period generated empirical evidence of the value of immersive solutions for tourism
and hospitality, and it subsequently influenced both academic research agendas and
industry practices.

More recently, academic and industry attention has converged on the metaverse, a
persistent and interactive digital ecosystem integrating VR, AR, Al, blockchain, and IoT
technologies [16,17]. Unlike earlier stand-alone VR and AR applications, the metaverse
enables integrated digital environments that can reshape customer interactions, support
dynamic co-creation, and transform tourism consumption patterns [18-20]. This shift
toward persistent virtual environments signals a move from episodic virtual experiences
toward sustained digital engagement, with implications for strategy and business models in
hospitality and tourism [1,21,22]. At the same time, the speed of expansion in this literature
makes it difficult to track where conceptual development is occurring and where empirical
evidence is converging.

Despite the considerable independent scholarly attention devoted to VR and AR
technologies, systematic bibliometric analyses explicitly addressing the metaverse within
the tourism and hospitality context remain noticeably scarce. Concurrent bibliomet-
ric research has focused on broader digital technology themes, including Al, the IoT,
and generalized virtual tourism applications [23-26]. However, a comprehensive, inte-
grated bibliometric examination that explores the intersections and synergistic potentials
of VR, AR, and the metaverse as interconnected domains has yet to be thoroughly un-
dertaken. Addressing this significant gap is imperative for a holistic understanding of
academic advancements, thematic evolutions, and future research trajectories concerning
immersive technologies.

Accordingly, this review maps the intellectual structure of the field and explains
how themes and theoretical lenses evolve over time. To address this research gap, the
study combines an extensive bibliometric analysis with a systematic literature review,
focusing on VR, AR, and metaverse applications in tourism and hospitality. It examines
publication trends, identifies influential journals and authors, delineates thematic clus-
ters, and proposes directions for future research. In addition, it develops an integrated
research agenda that highlights emerging issues including sustainable and regenerative
tourism, digital twins, ethical considerations, inclusivity, and consumer engagement in
immersive environments.

The novelty of this research lies primarily in its explicit analytical segmentation
of immersive technology research evolution into three distinct and clearly delineated
phases, initial explorations from 2016 to 2019, conceptual consolidation and empirical
advancements from 2020 to 2023, and specialization, integration, and sustainability trans-
formation from 2024 to 2025. This structured categorization facilitates a deeper under-
standing of how scholarly research on VR, AR, and the metaverse has progressively
evolved in alignment with technological maturity, emerging societal demands, and shifting
industry priorities.
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The remainder of this paper is structured as follows. Section 2 offers a comprehensive
review of the extant scholarly literature. Section 3 delineates the methodological framework
employed. Section 4 is devoted to the discussion of the bibliometric results. In Section 5,
an analysis is conducted of the clusters according to the three phases. Finally, Section 6
presents key conclusions and research gaps and provides actionable recommendations for
future research endeavors.

2. Literature Review
2.1. Historical Emergence and Evolution of VR in Tourism

The use of VR in tourism was initially explored in the early 1990s, when visionary
scholars proposed its potential to fundamentally alter traditional tourism dynamics by
offering virtual alternatives to physical travel [27-29]. These pioneering studies highlighted
VR'’s early potential to create virtual substitutes for real-world tourism experiences, sug-
gesting implications ranging from enriching physical travel to fully substituting it. This
early conceptual groundwork laid the foundation for subsequent empirical explorations,
which significantly advanced understanding of VR’s capabilities and limitations in tourism
contexts. In the ensuing decades, research expanded substantially, emphasizing VR’s
role in influencing consumer attitudes, enhancing destination image, and supporting in-
novative marketing strategies. Guttentag (2010), in a foundational review, underscored
the multifaceted applications of VR in tourism, considering how virtual environments
might complement or even supplant actual travel experiences [8]. Later empirical studies
provided robust evidence of VR’s psychological effects, particularly its ability to induce
presence, the realistic feeling of “being there” within virtual environments, thus enhancing
the overall tourist experience [10,30]. Studies [31-33] reinforced this by demonstrating
how immersive VR content influences consumer behavior, improves tourist satisfaction,
and shapes future travel intentions. Recently, researchers have delved deeper into VR'’s
specific capabilities, emphasizing its utility in sustainability-oriented tourism contexts. For
instance, ref. [34] illustrated how the medium type (VR 360° versus Screen 360°) and story
framing (ecological versus recreational) significantly impacted travelers’ sustainable travel
intentions. Furthermore, ref. [35] explored innovative technological advancements, such
as Al-driven VR displays integrated with high-precision depth image registration, signifi-
cantly enriching visitor experiences at heritage sites. Such recent studies highlight VR’s
evolving sophistication and continuing relevance as a dynamic, influential, and versatile
tool within tourism marketing and management strategies.

2.2. Integration and Complementary Role of AR in Tourism and Hospitality

Alongside VR, AR emerged as another transformative technology within tourism
and hospitality, uniquely combining digital content with real-world environments to en-
hance visitor experiences. Early research on AR focused on improving interpretive services
at heritage sites, museums, and cultural attractions, enhancing visitor engagement and
satisfaction through enriched informational content [36,37]. Recent studies [38] demon-
strated that AR experiences significantly shape visitor behaviors, reinforcing AR’s value
as a tool for destination management and customer relationship management. AR’s dis-
tinct advantage lies in its ability to augment rather than replace the physical experience,
creating deeper emotional and cognitive connections between tourists and destinations.
Studies by Tsang et al. (2023) [39] and Hadi et al. (2025) [40] underscored AR’s effec-
tiveness in group tour settings and educational tourism contexts, enhancing experien-
tial value, perceived authenticity, and learning outcomes. Additionally, AR has been
leveraged innovatively for digital storytelling, allowing visitors to engage interactively
with cultural narratives and enhancing their overall travel experience [41]. Such capa-
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bilities position AR as an indispensable complementary technology within the broader
tourism technology ecosystem, seamlessly integrating virtual enhancements into real-world
travel contexts.

2.3. Emergence of the Metaverse as a New Frontier for Tourism

The concept of the metaverse, a persistent, immersive, and interactive digital space en-
abling real-time social interaction, has recently emerged as a paradigm shifting innovation
within tourism and hospitality. Unlike traditional, standalone VR and AR experiences, the
metaverse integrates multiple technologies into a comprehensive virtual ecosystem, reshap-
ing customer engagement and business models across tourism sectors [1,18,42]. Recent
empirical studies highlight the influence of metaverse experiences on consumers’ travel de-
cisions, revisit intentions, and destination loyalty, facilitated by enhanced telepresence and
immersive storytelling [43-45]. Moreover, emerging research underlines the metaverse’s
unique potential for sustainable tourism. For example, Petrova et al. (2025) [46] discussed
how virtual platforms could regenerate and sustainably redevelop damaged tourism desti-
nations, reducing overtourism pressures by offering high-quality virtual alternatives. Simi-
larly, other studies [47,48] revealed how metaverse-driven initiatives support the Sustain-
able Development Goals (SDGs), promoting environmentally friendly practices and sustain-
able consumer behaviors. The metaverse also facilitates unprecedented levels of customer
interaction and co-creation, as demonstrated by [49,50], who explored travelers’ deep expe-
riential engagements within immersive metaverse environments. These findings indicate a
significant shift toward more interactive, personalized, and sustainable travel experiences,
positioning the metaverse as a central innovation within contemporary tourism research
and practice.

2.4. Technological Advancements and Methodological Innovations

The rapid progression of immersive technologies has introduced notable techno-
logical and methodological innovations within tourism research. For instance, recent
advancements in Al-driven VR technologies [35] have allowed exceptionally realistic
recreations of heritage sites, significantly increasing user immersion, cognitive engage-
ment, and educational outcomes. Concurrently, 360-degree VR video technologies have
been optimized for web-based platforms, substantially enhancing navigability and user
experience, ultimately increasing user engagement and satisfaction [51]. Methodolog-
ically, tourism researchers increasingly employ interdisciplinary frameworks, such as
the Stimulus—Organism—Response model, to assess the impact of media type, interac-
tivity, and content quality on user behaviors and intentions [52,53]. These methodolog-
ical developments provide deeper insights into the psychological mechanisms under-
lying virtual engagement, enabling more effective experiential design and marketing
strategies. Additionally, sophisticated studies into metaverse environments have begun
integrating aspects of consumer identity formation and psychological responses, sig-
nificantly enriching the theoretical foundations of tourism technology research [54,55].
To visually summarize this progression, Figure 1 synthesizes the technological evo-
lution of immersive tourism from initial exploratory tools toward fully integrated
digital ecosystems.
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Figure 1. Evolution of immersive technologies in tourism. Source: Authors’ own elaboration. Note:
An illustrative example is the use of digital reconstruction to support rehabilitation of damaged
heritage sites such as Notre-Dame Cathedral or Palmyra.

2.5. Identified Research Gaps and Directions for Future Inquiry

Despite extensive advancements, several critical gaps in tourism technology research
persist. Notably, there is limited longitudinal research exploring how VR and AR expe-
riences impact long-term consumer wellbeing, sustained behavioral change, and travel
intentions beyond initial engagements [56,57]. Additionally, research specifically address-
ing niche consumer segments such as senior travelers and culturally diverse populations
remains underexplored, highlighting a need for more inclusive research to better under-
stand different demographic groups’ technology adoption and usage patterns [55,58,59].
Further theoretical development is required regarding the consumer identity, ethical con-
siderations, and sustainable engagement mechanisms within immersive technologies,
particularly the metaverse [17,60]. Research into the sustainability implications of VR, AR,
and metaverse tourism remains limited, calling for comprehensive assessments of their
environmental impacts and their potential roles in reducing tourism-related emissions and
overtourism pressures [20,46].

3. Methodology

This study combines bibliometric analysis with a systematic literature review to
map immersive technology research in tourism and hospitality. Bibliometrics provides a
quantitative profile of publications and citation structures and helps identify influential
papers, authors, and thematic trends [61,62]. The systematic review complements this by
coding and interpreting the literature to explain how themes, methods, and theoretical
approaches evolve over time [63,64]. This review was conducted and reported in accordance
with the PRISMA 2020 guidelines (Supplementary Materials). The review was registered in
PROSPERO (CRD420261331504). The PRISMA flow diagram is presented in Figure 2.
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Figure 2. PRISMA diagram flow 2020.

3.1. Sample Selection and Data Extraction

A two-stage procedure was used to build the sample. Scopus was searched on 20 June
2025 using a query that combined tourism and hospitality terms with immersive technology
terms. Scopus was selected because it provides strong coverage of tourism and hospitality
outlets within the social sciences and offers consistent bibliographic metadata that supports
reproducible bibliometric mapping. Many bibliometric studies combine Scopus and Web of
Science to maximize coverage, yet for this discipline Scopus provides adequate coverage of
the core tourism and hospitality journals while a single-database design avoids duplicate
handling and metadata harmonization issues that can arise when merging indexes. The
query was ((“Hospitality” OR “Tourism”) AND (“metaverse*” OR “virtual reality” OR
“augmented reality” OR “mixed reality” OR “Web 3.0”)). Titles, abstracts, and keywords
were searched, and the asterisk captured variations of the term metaverse. The dataset is a
mid-2025 snapshot and includes only items indexed in Scopus by the search date, with no
projected metadata.

The screening applied predefined inclusion criteria. The sample includes English-
language journal articles and review articles published in ABS-ranked journals at levels 1
to 4 to focus on peer-reviewed outlets that anchor tourism and hospitality management
research and match the manuscript’s disciplinary scope. This choice can underrepresent
technical advances reported in engineering and computer science venues, including IEEE
outlets, which is acknowledged as a limitation and motivates the platform interoperability
research directions proposed later. The period covers 1 January 2016 to June 2025 (mid-2025
snapshot) to capture the rise of metaverse research in tourism and hospitality. The search
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returned 3067 records. After screening for relevance, 316 publications were retained for the
bibliometric and content analyses. Figure 3 summarizes the selection process.

Step 2
Database selection

Step 3
Research criteria and query refinement

Step 4
Codification of recovered material

Step 5
Examination of the information

Scopus
TITLE - KEY
Keyword ((TITLE-ABS-KEY Record identified and
search ("metavers*" OR "virtual realit*" or "mixed realit*" or "augmented realit*" or "web3.0") screened:
AND 3067 documents
TITLE-ABS-KEY ("Hospitalit*" OR "Tourism*")))
Subj Busi M and A ing, Social Sci E ics, E ics and
area Finance
Time
e 2016 — 2025 (30 June 2025) Record removed:
Eitstion 2751 documents
Type of Only articles and Review (leaving aside books, conferences proceedings, editorial...) in
documents Journals ranked ABS
Language English Record included for
S el bibliometric analysis:
Date extracted 30 June 2025 316 documents

Performance analysis

EXCEL Mapping analysis Clustering
VOSviewer, Biblioshiny R
(data csv format) > Y ity e
Networks of authors, sources, institutions and :;V‘t:&l:gd Motor clusters
Tables countries(citation, co-citation, co-authorship, cluster _—
s - S entrality
Descriptive figures bibliographic coupling)
- Emerging or Basic and
e e e NetwoKeywords co-occurrence declining bateet iy
clusters. clusters
Maps

Analysis and discussion of results

Figure 3. Article selection and screening flow. Note: The asterisk (*) is a truncation operator in Scopus
that captures all word variants (e.g., “metavers*” retrieves “metaverse,”
Authors’ own elaboration.

metaverses,” etc.). Source:

Title/abstract screening and full-text eligibility assessment were conducted indepen-
dently by two reviewers; disagreements were resolved through discussion and, when
necessary, adjudication by the third author. Bibliographic metadata (e.g., authors, affili-
ations, abstracts, references, and citations) were exported from Scopus on 20 June 2025
and cleaned and standardized prior to analysis. For the content analysis, two reviewers
independently coded the included papers using a predefined codebook; coding discrep-
ancies were resolved by consensus. Given the descriptive bibliometric design, no study
risk-of-bias assessment was performed.

3.2. Bibliometric Analysis

Bibliometric analysis combines performance analysis and bibliometric mapping [62,65].
Performance analysis profiles productivity and impact by examining leading journals, au-
thors, institutions, and countries. Bibliometric mapping visualizes relationships among
publications and identifies thematic structures through co-citation analysis, co-authorship
analysis, and keyword co-occurrence analysis. VOSviewer version 1.6.20 and Bibliometrix
were used for the analysis. Performance analysis examined publication counts and citation
impact at the journal, author, and paper levels. Mapping focused on co-citation networks
and keyword co-occurrence to identify clusters and collaboration patterns. A complemen-
tary content analysis then coded and interpreted the articles within the identified themes.
All bibliographic fields, including citations, were exported on 20 June 2025 to ensure a
consistent snapshot across years.
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Table 1 summarizes the dataset, which covers publications from January 2016 to June
2025. Earlier work on virtual tourism dates to the 1990s [29], but the selected window
captures the rise of metaverse research in tourism and hospitality. The final dataset includes
316 articles and reviews from 74 sources, with an annual growth rate of 48.44 percent and
an average of 57.31 citations per document. These patterns reflect a fast-moving stream
shaped by pandemic-era disruption and accelerated investment in immersive platforms.
The content analysis then interpreted the phase-specific clusters by coding the included
studies for technology focus, theory used, method, focal outcomes, and sustainability and
ethics orientation.

Table 1. Main information about data.

Description Results
Timespan 2016-2025
Sources (Journals, Books, etc.) 74
Documents 316
Annual Growth Rate % 48.44
Document Average Age 2.01
Average citations per doc 57.31
References 19,202
DOCUMENT CONTENTS
Keywords Plus (ID) 367
Author’s Keywords (DE) 972
AUTHORS
Authors 847
Authors of single-authored docs 22
AUTHOR COLLABORATION
Single-authored docs 22
Co-Authors per Doc 3.54
International co-authorships % 42.41
DOCUMENT TYPES
Article 298
Review 18

4. Bibliometric Results

Bibliometric analysis helps map a research field by profiling productivity and visu-
alizing intellectual structures [61,62]. This section reports the performance analysis and
mapping results for immersive technologies in tourism and hospitality.

4.1. Performance Analysis of Publications and Citations

Research on VR, AR, and metaverse applications in tourism and hospitality increases
sharply after 2017, with a pronounced acceleration after 2020 (Figure 4). Early work in the
1990s and 2000s focused mainly on VR applications and developed slowly [8,29]. From
2017 to 2024, and into early 2025, publication growth aligns with the emergence of the
metaverse as a focal concept and with wider Industry 4.0 adoption in tourism. The COVID-
19 disruption further increased both practical uptake and academic attention to immersive
services as alternatives to restricted travel [1,12,14,18,19]. Because the search was conducted
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Articles

on 20 June 2025, the 2025 value in Figure 4 reflects partial year records indexed up to that
date and may be affected by indexing lag, so it should not be interpreted as a decline in
research interest.

Annual Production

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Year of production

Figure 4. Annual number of publications on VR, AR, and the metaverse in tourism and hospitality
(2016-mid 2025) (Source: Authors’ plot from the data). Note: The search date is 20 June 2025 and the
2025 value reflects partial year records indexed up to that date and may be affected by indexing lag.
The Scopus dataset includes n equal to 316.

Table 2 reports leading journals using total citations and number of publications.
Tourism Management has the highest citation count at 4084, followed by Current Issues in
Tourism at 2122, Journal of Travel Research at 2058, and Tourism Review at 960. In publica-
tion volume, Current Issues in Tourism leads with 32 articles, followed by International
Journal of Contemporary Hospitality Management with 30, Tourism Review with 20, and
Tourism Management with 19. These outlets anchor the research stream on immersive
technologies in tourism and hospitality. Table 3 profiles influential authors using publica-
tion and citation indicators. Jung and tom Dieck show sustained output and high citation
impact, while Buhalis has gained strong influence in a shorter period, reflecting the rapid
rise of metaverse-focused work. The list also includes authors with fewer publications but
highly cited contributions, indicating that both sustained programs and landmark papers
shape the field.

Table 2. List of the journals with the greatest number of publications and impact.

First Year of

R Source TC Source TP Source HIndex G Index o
Publication
1 Tourism 4084 Current Igsues in 2 Current I.ssues in 16 32 2018
Management Tourism Tourism
International Journal
2 Current I.ssues in 2122 of Contempprary 30 Tourism 15 19 2018
Tourism Hospitality Management
Management
3 Journal of Travel 2058 Tourism Review 20 Tourism Review 13 20 2019

Research
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Table 2. Cont.

Source

TC

Source

TP

Source

H Index

G Index

First Year of

Publication
Tourism Journal Of
4 Tourism Review 960 19 Hospitality and 13 19 2016
Management .
Tourism Technology
Journal of Hospitality Journal Of In:;rggg;rrlil ]oc;' L;nal
5 and Tourism 869 Hospitality and 19 porary 11 29 2018
Technology Tourism Technology Hospitality
Management
In;ef:rggﬁ;rzl ]0 (;l;l:nal Information Information
6 mporary 866 Technology and 18 Technology and 11 18 2020
Hospitality . .
Tourism Tourism
Management
International Journal Asia Pacific Journal Journal of Travel
7 of Tourism Research 837 of Tourism Research 16 Research 10 12 2018
Journal of
Destination Journal of Travel Asia Pacific Journal
8 Marketing and 656 Research 12 of Tourism Research 7 12 2020
Management
Information . .
International Journal International Journal
? Technolqu and 529 of Tourism Research 10 of Tourism Research 7 10 2016
Tourism
Tourism Tourism Tourism
10 Management 479 Management 9 Management 7 9 2019
Perspectives Perspectives Perspectives
Table 3. Top-ranked authors based on the highest impact.
. . First Year of
R Author University Country TC TP HIndex G Index Publication
1 Jung, Timothy H. Manchester Metropolitan UK 3667 16 16 16 2016
University
2 TomDieck M.Claudia ~ Manchester Metropolitan UK 2870 14 11 14 2016
University
3 Buhalis, Dimitrios Bournemouth University UK 1265 7 7 7 2023
4 Kim, Myung Ja Kyung Hee University Korea 1264 2 2 2 2019
5 Yung, Ryan Griffith University Australia 1155 5 5 5 2019
6 Tussyadiah Iis Surrey Business School UK 1106 2 2 2 2018
7 Khoo-Lattimore, C. Griffith University Australia 1058 4 4 4 2019
8 Lee, Choong-Ki Kyung Hee University Korea 896 1 1 1 2020
. Hong Kong Polytechnic
9 Leung, Daniel University Hong Kong 854 2 2 2 2023
Hong Kong Polytechnic
10 Wang, Dan University Hong Kong 851 1 1 1 2018

The citation profile is reported in Appendix A. Table Al lists the thirty most cited
papers in the dataset and shows that a small group of contributions anchors the field.

The most cited item is Guttentag’s review in Tourism Management, followed by highly

cited empirical work on presence and attitude change by Tussyadiah et al., and influential

consumer behavior work in the Journal of Travel Research by Kim et al. The list also

includes highly cited heritage and AR studies and synthesis papers, indicating that both

application-oriented research and consolidation studies shape the intellectual structure of

immersive tourism research. Citation counts reflect the Scopus export of 20 June 2025.

Because many documents are recent, citation counts for newer studies are mechanically

lower because citations accumulate over time. Appendix A therefore also reports a recent
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subset. Table A2 lists the five most cited papers published between 2019 and 2023 and
highlights the contributions shaping the latest wave of research, with Kim et al. leading this
subset, followed by Yung and Khoo Lattimore and Loureiro et al. The remaining papers
confirm the continuing prominence of presence-related mechanisms, mental imagery, and
hedonic motivation and well-being outcomes in recent immersive tourism studies.

4.2. Bibliometric Mapping

VOSviewer mapping provides a clear overview of both the intellectual foundations
and the thematic vocabulary of immersive technology research in tourism and hospitality,
as summarized in Figures 5-7. Figure 5 presents the author co-citation network and
highlights the most frequently co-cited scholars and their related research communities,
with influential contributions from tom Dieck, Buhalis, and Jung, and four visually distinct
clusters that reflect different collaborative and citation-based groupings, including a blue
cluster anchored by Jung and tom Dieck, a yellow cluster centered on Buhalis, a red cluster
that includes Tussyadiah together with Khoo Lattimore and Yung, and a green cluster led
by Loureiro that connects tourism marketing to emerging technologies such as VR, AR,
and Al Figure 6 reports the co-occurrence network of author keywords using a minimum
threshold of six occurrences, which retains 40 keywords from 1443 and ranks them by
total co-occurrence link strength, with VR showing the strongest connectivity, followed
by AR and tourism, and the map identifies seven clusters with the red and green clusters
being the largest. Figure 7 shows the bibliographic coupling of sources based on shared
references using a threshold of at least five documents, yielding four source clusters that
align with Table 2 and place Tourism Management, Current Issues in Tourism, and the
Journal of Travel Research in central positions, while also indicating a broad journal base
that includes outlets such as the International Journal of Tourism Research, Journal of
Destination Marketing and Management, and Sustainability.

rauschaabel p.a.

flavianc
slatér m.
laggh.
tom dw m.c. EUETEgIro j.
S eggerr. loureii@ s.m.c.
tussyagiah i-p. a
isf.
Wi d, all
- khoo-latfimore c.
! YURE
buhalis d.. uttentag d-a.
ch@ n. . &
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Tl sarst@t m.
fesenmaier d.r. |
backman s.j. ) a
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Figure 5. Author co-citation network (VOSviewer) for the analyzed corpus (1 = 316). Note: Node
size reflects total co-citations; link thickness represents co-citation strength; colours indicate clusters,
with proximity reflecting relatedness.
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Figure 6. Co-occurrence network of author keywords (VOSviewer; minimum occurrence

threshold = 6). Note: node size indicates keyword frequency; link thickness reflects co-occurrence
strength; colors represent thematic clusters within the corpus (n = 316).
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Figure 7. Bibliographic coupling of sources (journals) (VOSviewer; threshold > 5 documents). Note:

Node size indicates number of documents per source; link thickness reflects coupling strength based
on shared references; colors denote source clusters within the corpus.
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5. Thematic Cluster Identification and Content Analysis

This section synthesizes the thematic content of the corpus across three chronological
phases aligned with Figures 8-10. Sections 5.1-5.3 report descriptive findings for each
phase, while Section 5.4 provides an interpretive synthesis of thematic evolution and
clarifies the manuscript contribution. Figure 8 summarizes continuity and shifts in themes
across periods using a Sankey diagram.

2016-2019 2020-2023 2024-2025
augmented reality | augmented reality augmented reality
heritage tourism destination marketing
destination marketing metaverse gamification
immersion
sustainable tourism
immersive experience
technology acceptance s
model S—
~ metaverse
tourist satisfaction
metaverse tourism
tourism virtual reality technology acceptance
p— — model
virtual reality tourism telepresence
virtual reality virtual tourism - virtual reality

Figure 8. Thematic evolution of immersive technologies in tourism research (2016-2025). Note:
blocks represent themes derived from keyword clustering; flows connect themes sharing key-
words across periods; flow width represents the relative volume of documents associated with each
thematic transition.
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Figure 9. Thematic map of research trends in tourism and immersive technologies (2016-2019).
Note: Clusters are built from co-word analysis of author keywords; the x-axis indicates centrality
(relevance) and the y-axis density (development); bubble size is proportional to the number of
documents; quadrants correspond to motor, basic, niche, and emerging/declining themes.
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Figure 10. Thematic map of research trends in tourism and immersive technologies (2020-2023). Note:
clusters are built from co-word analysis of author keywords; the x-axis indicates centrality (relevance)
and the y-axis density (development); bubble size is proportional to the number of documents;
quadrants correspond to motor, basic, niche, and emerging/declining themes.

5.1. Phase 1 (2016-2019): Initial Explorations of Immersive Technologies in Tourism

Between 2016 and 2019, research on VR, AR, and related immersive technologies in
tourism and hospitality emerged as a developing stream with limited conceptual conver-
gence and uneven empirical maturity [8,9,32]. The thematic map for this period (Figure 9)
indicates four clusters that organize the literature and reflect different levels of centrality
and development. Motor themes centered on VR and presence and examined whether
immersive environments can generate a compelling sense of being in a destination and
thereby shape affective responses, satisfaction, and behavioral intentions, with early work
also considering how virtual environments might complement selected elements of travel
through perceived realism and interactivity [8,10,31]. Basic themes focused on tourism and
cultural heritage and explored virtual reconstructions and augmented interpretive layers
to support storytelling, education, and access in museums and heritage sites, though much
of this work relied on descriptive accounts and offered limited evaluation of learning and
engagement over time [66—-69]. Niche themes adopted a marketing orientation and assessed
how immersive previews influence destination image, trust in promotional content, and
intentions such as booking and revisiting, providing early evidence that perceived real-
ism and interactivity can strengthen persuasion and engagement [30,31,70]. Emerging or
declining themes brought together Technology Acceptance Model-based adoption studies
and early AR applications, which remained more peripheral and often emphasized initial
acceptance patterns and novelty-driven guides and maps rather than integrated behavioral
mechanisms [71].

5.2. Phase 2 (2020-2023): Conceptual Consolidation and Empirical Advancements

Between 2020 and 2023, research on VR and AR in tourism and hospitality moved
from early proof of concept studies toward clearer theoretical framing and stronger empiri-
cal validation, while the metaverse emerged as a unifying concept that shifted attention
toward integrated digital environments (Figure 10). Motor themes research increasingly
tested how immersive stimuli shape experience outcomes such as presence, emotions,
satisfaction, and destination image using more rigorous designs and more explicit be-
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havioral frameworks [15,72], and AR studies also became more substantively integrated
into visitor experience analysis through learning, engagement, and on-site value creation
rather than novelty effects [39]. Basic themes expanded rapidly around the metaverse as
a persistent networked environment that enables social interaction, co-creation, and new
business models, with acceleration linked to the COVID-19 context and the search for
alternatives to restricted travel and new forms of digital engagement [1,13,14,17-19]. Niche
themes crystallized around digital twins as virtual replicas of destinations used for scenario
testing and flow management, connecting immersive services to operational questions in
destination planning and visitor management [73,74]. Emerging themes made sustainability
more explicit by examining whether immersive services can reduce pressure on sensi-
tive sites, support pro-environmental intentions, and contribute to regenerative strategies,
positioning environmental performance as a central evaluative dimension rather than a
background concern [75-79].

5.3. Phase 3 (2024-2025): Specialization, Integration, and Sustainability Transformation

Between 2024 and mid-2025, immersive technology research in tourism and hospitality
reflects a more mature stage characterized by sharper thematic specialization, stronger
interdisciplinary integration, and more explicit attention to sustainability, governance, and
strategic value creation (Figure 11). In this phase, the metaverse is increasingly treated
as an ecosystem rather than a stand-alone application layer, with analyses focusing on
integrated architectures that combine Al, blockchain, and IoT and support richer forms of
personalization and real-time co-creation. Motor themes therefore concentrate on advanced
metaverse ecosystems, sometimes framed as Metaverse 2.0, with studies evaluating how
these environments shape experience value, satisfaction, and loyalty and how they can be
leveraged for competitive positioning and destination strategy [16,17,20,21,54]. Adoption
at scale remains contingent on constraints that shape tourist readiness and destination
investment. Key barriers include high hardware and content production costs, usabil-
ity frictions and motion sickness, digital fatigue, privacy and cybersecurity risks, and
limited interoperability across competing virtual platforms. These factors suggest that
diffusion of Metaverse 2.0 will be uneven across destinations and market segments, espe-
cially where broadband capacity, digital skills, and device affordability remain binding
constraints [17,55,80,81]. Basic themes consolidate around synthetic experiences and im-
mersive storytelling, with a growing emphasis on how narrative quality and Al generated
content influence destination image, persuasion, and behavioral intentions, positioning
content design as a central mechanism of immersive tourism strategy rather than a periph-
eral feature [22,35,41,51,53]. Niche themes deepen the analysis of digital twins by treating
them as decision support tools that simulate ecological, social, and economic dynamics,
enabling scenario testing, carrying capacity management, and regenerative planning in
sensitive sites, and linking immersive systems to measurable destination stewardship
objectives [46,47,73,74]. Emerging themes foreground ethical and inclusivity concerns, in-
cluding privacy, digital identity, accessibility, and equity in access to immersive services,
with increasing calls for ethical frameworks, inclusive design principles, and regulatory
guidance that can support innovation while reducing risks associated with pervasive
immersion [55,60,80-83].
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Figure 11. Thematic map of research trends in tourism and immersive technologies (2024-2025).
Note: Clusters are built from co-word analysis of author keywords; the x-axis indicates centrality
(relevance) and the y-axis density (development); bubble size is proportional to the number of
documents; quadrants correspond to motor, basic, niche, and emerging/declining themes.

5.4. Interpretive Synthesis of Thematic Evolution

The thematic evolution across three defined phases (20162019, 2020-2023, and
2024-2025) indicates significant conceptual deepening and specialization (Figure 12). This
progression indicates that the field is shifting from evaluating immersive tools in isola-
tion to analyzing platform-based systems that reshape value creation, co-creation, and
destination stewardship. The manuscript’s contribution lies in linking bibliometric struc-
tures to this phase-based interpretation, which clarifies where theory has advanced and
where gaps remain, particularly around consumer identity, long-term engagement, and
the environmental and ethical externalities of immersive infrastructures. The evolution
of Stimulus-Organism-Response applications is illustrative. Early work operationalized
stimuli primarily through presence, immersion, and perceived realism in VR settings,
while later studies extend the framework to metaverse contexts where social interaction,
avatar-mediated identity, and platform-enabled co-creation become salient stimuli that
shape engagement, trust, and sustained intention outcomes [30,37,52].
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Figure 12. Evolution of thematic clusters in tourism and immersive technology research (2016-2025).
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6. Conclusions, Limitations and Future Research
6.1. Conclusions

This study presents a detailed bibliometric and systematic analysis of research on VR,
AR, and the metaverse within the tourism and hospitality industries. By employing both
quantitative bibliometric techniques and qualitative systematic reviews, we have synthe-
sized key research trends, influential contributors, thematic developments, and identified
critical gaps. Four main conclusions can be drawn from our analysis. Firstly, there has
been substantial growth in scholarly output in recent years, especially after 2020, largely
accelerated by the COVID-19 pandemic. This expansion reflects increasing recognition
of immersive technologies’ strategic value in reshaping tourist experiences, destination
marketing, and industry practices. Secondly, the study underscores the critical role of
key journals, notably Tourism Management, Current Issues in Tourism, and the Journal of
Travel Research, as pivotal platforms driving academic discourse on these technologies.
Additionally, researchers such as Timothy H. Jung, M. Claudia tom Dieck, and Dimitrios
Buhalis have emerged as highly influential, significantly advancing theoretical and em-
pirical insights in this domain. Thirdly, the bibliometric mapping reveals clearly defined
thematic clusters, underscoring a pronounced shift from initial exploratory studies toward
sophisticated empirical analyses and integration into broader conceptual frameworks. Cen-
tral themes include VR and AR’s roles in shaping consumer experiences, the emergence
and strategic application of the metaverse, and innovative developments like digital twins
that offer practical tools for sustainable tourism management. Fourthly, recent thematic de-
velopments have increasingly aligned with sustainability objectives, ethical considerations,
and inclusivity, indicating that immersive technologies have transformative potential far
beyond traditional commercial applications. From an environmental perspective, immer-
sive tourism solutions can contribute to decarbonization by substituting part of physical
travel demand, protecting fragile sites through virtual access, and smoothing visitor flows
through digital twin-enabled demand management. Yet these potential benefits should be
assessed alongside digital externalities associated with metaverse infrastructures, including
electricity demand for rendering, streaming, cloud storage, and Al-intensive services, and
embodied impacts related to devices and supporting hardware. The net environmental
effect depends on whether virtual experiences displace or stimulate additional travel and
on the carbon intensity of the electricity and cloud architecture that power these services.

6.2. Theoretical Implications

From a theoretical standpoint, this research extends existing knowledge on immer-
sive technologies (VR, AR, and the metaverse) by clearly delineating the evolution and
maturation of these fields through systematic phases (initial exploration, conceptual consoli-
dation, and sustainability transformation). The identification and categorization of thematic
clusters provide scholars with a nuanced conceptual framework that clarifies how these
technologies interact with consumer behavior, business strategy, and sustainability goals.
Moreover, by systematically combining bibliometric and qualitative analysis, this study con-
tributes methodologically by demonstrating the utility and robustness of such integrated
analytical approaches for capturing complex technological phenomena. This research also
advances theoretical discussions surrounding the Stimulus—Organism-Response (5-O-R)
model by applying and extending it explicitly within immersive technological contexts. It
highlights how virtual environments influence consumer experiences, psychological out-
comes, and behavioral intentions, thereby enriching current theoretical debates in consumer
psychology and marketing.
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6.3. Managerial Implications

This paper shows how immersive technologies in tourism have evolved from stand-
alone VR and AR applications to metaverse-oriented ecosystems that reshape experience
design, consumer decision processes, and destination governance, while refining the
Stimulus-Organism—Response model by clarifying how presence, interactivity, and em-
bodiment influence visitor states and behaviors. Destination managers should treat VR,
AR, and metaverse initiatives as strategic capabilities, using immersive previews to steer
expectations and segment markets, and applying AR layers and digital twins to manage
flows through dispersion, virtual queuing, and capacity-sensitive routing, supported by
clear rules for interoperability, partnerships, privacy, cybersecurity, content governance,
and accessibility. Destination management organizations can use the three-phase model as
a readiness audit by mapping current initiatives to phase characteristics and identifying
gaps in content production, data governance, interoperability, and sustainability reporting,
which supports sequencing from stand-alone pilots to integrated visitor management use
cases and then to persistent social virtual worlds only when platform governance capacity
and long-term partnership arrangements are in place. Sustainability performance should
be assessed by tracking whether immersive services displace or stimulate physical visita-
tion and by prioritizing energy-efficient delivery and renewable-powered hosting where
feasible. Regulators should adopt anticipatory governance through consumer protection,
transparency for data use and personalization, enforceable accessibility standards, clear
rules for digital replicas of heritage, and reporting expectations for energy use and emis-
sions in high-intensity immersive services. Developers and tourism businesses should
prioritize user-centric and accessible design and privacy by design, linking immersive
storytelling to measurable outcomes such as engagement quality, satisfaction, conversion,
and flow management so that immersive services support destination stewardship rather
than intensifying demand.

6.4. Limitations and Future Research Agenda

While this study provides a comprehensive bibliometric and systematic review of
research on VR, AR, and the metaverse in tourism and hospitality, several limitations
should be acknowledged. The analysis was restricted to English-language journal articles
and reviews indexed in Scopus and filtered to ABS-ranked journals, which may exclude
relevant studies published in other languages, in books or conference proceedings, or in
technical outlets in engineering and computer science that inform interoperability and
system design. Bibliometric mapping also involves interpretive choices when labeling
clusters and reading network structures, so some subjectivity cannot be fully eliminated
even under a systematic protocol. The field evolves rapidly and the dataset represents
a snapshot exported on 20 June 2025, so late-indexed 2025 publications and subsequent
citations are not fully captured.

Building on these limitations, the future research agenda prioritizes seven directions
that remain insufficiently developed (Table 4). First, ethical and privacy considerations
require more implementable guidance on consent, auditability, accountability, moderation
and redress, as well as data sovereignty and ownership of destination data and digital
twins, with particular attention to risks such as virtual harassment and the digital divide
in developing destinations. Second, longitudinal studies are needed to assess sustained
effects on loyalty, well-being, consumer identity, and long-term behavioral change un-
der repeated immersive engagement. Third, inclusivity and accessibility research should
address adoption barriers and design principles for senior travelers, culturally diverse
groups, and people with disabilities. Fourth, sustainability research should quantify net
effects by comparing avoided mobility emissions with the energy and hardware footprint
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of immersive infrastructures and by clarifying conditions under which virtual tourism

mitigates overtourism and supports regenerative strategies aligned with the Sustainable

Development Goals. Fifth, work on business models should examine how integrated

platforms and virtual marketplaces reshape co-creation, revenue models, and competitive

dynamics. Sixth, research on technological integration should test the effectiveness of

metaverse ecosystems that combine VR, AR, Al blockchain, and IoT, including the roles of

immersive storytelling and synthetic experiences in driving engagement and satisfaction.

Seventh, platform governance research should compare decentralized and proprietary vir-

tual platforms and specify interoperability standards and contracting practices that support

data portability and fair value sharing across platforms, firms, and public authorities.

Table 4. Summary of the future research agenda on immersive technologies in tourism.

Research Theme

Specific Research Questions

Key References

1. Ethical and privacy considerations

How do tourists perceive data privacy, security, and
consent in VR, AR, and metaverse experiences?
What platform governance mechanisms, including
moderation and redress, reduce risks such as virtual
harassment and harmful content in

immersive tourism?

How should data sovereignty and ownership be
defined for destination data, including digital twins
of heritage sites, across public authorities,
communities, and platform operators?

[17,80-82]

2. Longitudinal impact on consumer
behavior and well-being

How do long-term VR and AR engagements
influence tourist loyalty and sustained behaviors?
What are the long-term psychological effects of
immersive technologies on well-being?

How do consumer expectations evolve over
sustained virtual interactions?

[12,30,84]

3. Inclusive and accessible virtual tourism

What accessibility barriers do diverse tourist groups
face in immersive tourism experiences?

How can inclusive and equitable immersive tourism
be effectively designed?

Which immersive applications best support
marginalized and culturally diverse groups?

[55,81,85]

4. Sustainability and regenerative
tourism through immersive technologies

Can immersive technologies effectively reduce
overtourism and environmental impacts?

Do immersive experiences enhance sustainable
behaviors and eco-literacy?

How can immersive platforms practically support
regenerative tourism strategies?

[46,47,75]

5. Emerging business models and
strategic innovations

How are traditional tourism business models
reshaped by immersive technologies?

What monetization strategies emerge from
immersive tourism platforms?

How do immersive technologies alter competitive
dynamics within tourism?

[2,16,18]
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Table 4. Cont.

Research Theme

Specific Research Questions Key References

6. Technological integration and

innovation dynamics

- How do advanced metaverse ecosystems affect

tourist engagement and satisfaction?
- What roles do immersive storytelling and synthetic

experiences play in influencing tourist behaviors? [17,22,35]
- What are the implications of technological

interoperability within immersive

tourism ecosystems?

7. Platform governance and destination on immersive platforms, and how can data

data ownership

- How do decentralized virtual worlds and
proprietary tourism platforms differ in governance,
pricing, and accountability?

- Who owns and controls destination data generated

portability be ensured for destination organizations =t
and local stakeholders?

- What interoperability standards and contracting
practices support fair value sharing and long-term
destination stewardship
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Appendix A. Supplementary Citation Rankings

Table A1. Top thirty papers ordered by citation score.

Ref. Year Articles Source TC TC/Year
8] 2010 Virtual reality: Apphcatl(.)ns and implications Tourism Management 810 5785
for tourism
(0] 2018 virtualreality presence, and attitude change: Tourism Management 489 81.5
Empirical evidence from tourism
Exploring Consumer Behavior in Virtual Reality
[30] 2018 Tourism Using an Extended Journal of Travel Research 448 112

Stimulus-Organism-Response Model
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Table A1. Cont.
Ref. Year Articles Source TC TC/Year
New realities: a systematic literature review on
[32] 2019 virtual reality and augmented reality in Current Issues in Tourism 397 79.4
tourism research
187] 2015 Tourists ll’ltel'ltIOI’.l to .VISIt a destlr}atlon:'The role Computers in Human Behavior 38 36.44
of AR application for a heritage site
Exploring the Implications of Virtual Reality . .
[31] 2016 Technology in Tourism Marketing: An International Journal of Tourism 322 4025
Research
Integrated Research Framework
Enhancing the Tourism Experience through International Journal of
[66] 2012 Mobile Augmented Reality: Challenges Engineering Business 266 22.16
and Prospects Management
20 years of research on virtual reality and
[88] 2020 augmented reality in tourism context: Tourism Management 260 65
A text-mining approach
[89] 2018 A theoretical mo;lel of mOblle. augment.ed reality Current Issues in Tourism 252 42
acceptance in urban heritage tourism
[84] 2019 Virtual rea.hty presence as a preamb.le of tourism Tourism Management 212 424
experience: The role of mental imagery
[90] 2013 Explorlr}g user acceptanc? of 3D V1rt}1a1 worlds Tourism Management 212 19.07
in travel and tourism marketing
When art meets tech: The role of augmented
[91] 2018 reality in enhancing museum experiences and Tourism Management 199 33.16
purchase intentions
A hedonic motivation model in virtual reality International Journal of
[92] 2019 . . .. . . 195 39
tourism: Comparing visitors and non-visitors Information Management
Effects of virtual reality on theme park visitors’
[93] 2019 experience and behaviors: Tourism Management 184 36.8
A presence perspective
Apply an Augmented Reality in a Mobile
[94] 2015 Guidance to Increase Sense of Place for Educational Technology & Society 177 19.66
Heritage Places
[95] 2018 Embodiment of Wearabl.e Augmen.ted Reality Journal of Travel Research 177 29.5
Technology in Tourism Experiences
The Role of Augmented Reality for
[78] 2018 Experience-Influenced Environments: The Case Journal of Travel Research 175 29.16
of Cultural Heritage Tourism in Korea
[96] 2017 Value of augmented reality at cultural heritage  Journal of Destination Marketing 175 25
sites: A stakeholder approach & Management
[07] 2012  Overviewof Smartphone Augmented Reality o iow of Tourism Research 167 1391
Applications for Tourism
[98] 1995 Virtual reality and tourism: fact or fantasy? Tourism Management 162 5.58
0] 2019 Virtual reality in tourism: Tourism Review 156 312
a state-of-the-art review
[27] 1995 The virtual threat to travel and tourism Tourism Management 152 5.24
[99] 2018 Exploring the. ro%e of ngxt—generatlon Y1rtual Journal of Destination Marketing 152 2533
technologies in destination marketing & Management
[100] 2012 Virtual destination image: Testing a Journal of Business Research 144 12

telepresence model
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Table A1. Cont.

Ref. Year Articles Source TC TC/Year

User experience model for augmented reality . .
[101] 2018 applications in urban heritage tourism Journal of Heritage Tourism 144 24

Management of immersive heritage tourism .

[102] 2019 experiences: A conceptual model Tourism Management 139 27.8
[103] 2020 EXpenencmgi?nffsr:zz:mual reality Information & Management 135 33.75

Cross-cultural differences in adopting mobile International Journal of
[104] 2018 augmented reality at cultural heritage Contemporary Hospitality 130 21.66

tourism sites Management
Light at the end of the tunnel: Visitors’ virtual
reality (versus in-person) attraction site .
[105] 2021 tour-related behavioral intentions during and Tourism Management 127 42.33
post-COVID-19

A multisensory virtual experience model for L .

[106] 2017 thematic tourism: A Port wine tourism Journal Ogi;[e:lﬂga;‘l’ixarketmg 121 17.28
application proposal &
Table A2. Top five papers published in the last five years (2019-2023) ordered by citation score.
Ref. Title Year Source Title Cited by Author Keywords
Exploring Consumer
Behavior in Virtual Reality Journal of Travel attachment; authentic experience;
[30] Tourism Using an Extended 2020 448 stimulus-organism-response theory;

i i R h
Stimulus-Organism- esearc

Response Model

VR tourism; visit intention

New realities: a systematic
[32] literat}lre review on virtual 2019 Current I§sues in 397
reality and augmented Tourism

reality in tourism research

Augmented Reality; methodology;
systematic quantitative literature
review; tourism development; VR;
virtual tourism

20 years of research on

virtual reality and Augmented reality; SOR; TAM;

[88] augmented reality in 2020 Tourism 260 Tourism management; Tourism
. . Management .
tourism context: promotion; VR
A text-mining approach
Virtual reality p resence asa . Interactivity; Mental imagery;
preamble of tourism Tourism ’ .
[84] . 2019 212 Presence; Tourism brand
experience: The role of Management . . - .
. experience; Tourism marketing; VR
mental imagery
A hedonic motivation International Flow state; Hedonic motivation
model in virtual reality Journal of system adoption model; Subjective
[92] . . .. 2019 . 195 . . e
tourism: Comparing visitors Information well-being; VR tourism; Visitors
and non-visitors Management and non-visitors
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