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Abstract: This study examined the trends and key themes of artificial intelligence in the
field of tourism and hospitality research. On 5 March 2025, a search was performed
using “artificial intelligence” and related terms in the “Title, Abstract, and Keywords”,
focusing on tourism and hospitality journals indexed in Scopus. The identified documents
were subjected to performance analysis and science mapping techniques. The search
yielded 921 documents, comprising 882 articles and 39 reviews. The number of documents
increased from 3 in 1987 to 277 in 2024. R. Law from the University of Macau was the
most prolific author, while the Hong Kong Polytechnic University recorded the highest
publication count. Chinese researchers produced the most documents, totaling 262 articles
and reviews. A keyword co-occurrence analysis revealed four key themes: “machine

Zai

learning and sentiment analysis of online reviews”, “adoption of Al including robots and
ChatGPT in the hospitality industry”, “artificial neural networks for tourism management
and demand analysis”, and “random forest models in travel”. Additionally, the study
noted a shift in research focus from tourism demand forecasting and sentiment analysis
to using service bots and applying artificial intelligence to enhance service quality, with a

recent emphasis on generative Al tools like ChatGPT.

Keywords: artificial intelligence; tourism; hospitality; bibliometric analysis; Scopus

1. Introduction

Travel and tourism have become major parts of the global economy in recent decades
(World Travel & Tourism Council, 2021). This sector generates jobs, boosts spending,
imports, and exports, and leads to worldwide prosperity. Before the COVID-19 pandemic,
travel and tourism accounted for 10.3% of the world’s gross domestic product (GDP) at
about USD 9 trillion and created over 10% of all jobs, i.e., 334 million jobs (World Travel
& Tourism Council, 2021). In some economies, like Aruba, British Virgin Islands, Macao,
and US Virgin Islands, the travel and tourism sector contributed to over 50% of their GDP
and 60% of their total employment (Lim & To, 2022; World Travel & Tourism Council,
2021). However, the COVID-19 pandemic severely affected this sector, leading to travel
bans, quarantine, and social distancing measures worldwide (Varzakas & Metaxas, 2024).
As such, the number of air passengers plummeted in February, March, and April 2023
(Tacus et al., 2020; Monmousseau et al., 2020; To & Lee, 2024). Although air travel began
to recover in the summer of 2020 in the US and Europe, the world’s travel and tourism
GDP fell to USD 4.7 trillion, or 5.5% of the world’s GDP in 2020 (World Travel & Tourism
Council, 2021), while the number of all travel- and tourism-related jobs fell to 272 million.
Within a year, 62 million jobs were lost. Fortunately, as COVID-19 has transitioned to an
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endemic phase, the travel and tourism sector has rebounded quickly over the past two
years. It was projected that GDP and employment would reach about 90% of the levels
seen before the pandemic in 2023 (World Travel & Tourism Council, 2023). In recent years,
artificial intelligence (AI) technologies, including machine learning, deep learning, chatbots,
and service robots, have been deployed in hotels, malls, restaurants, shops, and airports,
especially after the COVID-19 pandemic (Berezina et al., 2019; Fusté-Forné & Jamal, 2021;
Leung, 2020; Saputra et al., 2024; Song et al., 2024; X. Zhang et al., 2022). Specifically,
researchers investigate how Al technologies can be utilized in tourism and hospitality
settings (Berezina et al., 2019; Buhalis & Moldavska, 2022; Chang et al., 2020; Leung, 2020;
Lin & Mattila, 2021; Melidn-Gonzalez et al., 2021; Orden-Mejia & Huertas, 2022; Pillai &
Sivathanu, 2020; Saputra et al., 2024; X. Zhang et al., 2022). Additionally, the emergence of
generative Al provides vast opportunities and challenges to the tourism and hospitality
industry (Carvalho & Ivanov, 2024; Gursoy et al., 2023; Shi et al., 2024). However, how
many research efforts have been devoted to Al in tourism and hospitality over the years?
What are the trends and key themes of these efforts? Finding answers to these questions is
crucial for the field.

More specifically, this study seeks to identify how many core academic publications
have been devoted to Al in tourism and hospitality using a bibliometric approach. Addition-
ally, it aims to reveal trends and significant contributors, while utilizing science mapping
to illustrate the evolution and key areas of interest in Al research within tourism and
hospitality over recent decades. On 5 March 2025, a search about “artificial intelligence”,
including its key technological terms in the “Title, Abstract, and Keywords” in tourism
and hospitality journals, was performed using Scopus. The search yielded 942 documents.
After excluding 21 irrelevant documents, a total of 921 documents, including 882 articles
and 39 reviews, were retained. These documents were then carefully analyzed through
performance analysis and science mapping. Performance analysis identified the trend
(i.e., efforts) of Al in tourism and hospitality research. It also highlighted the most pro-
ductive authors, affiliations, and countries, the most supportive funding bodies, and the
most cited publications among the identified documents. Science mapping revealed the
underlying themes of Al in tourism and hospitality. The paper contains a specific section
focusing on how generative Al tools, like ChatGPT and possibly DeepSeek, will bring
about significant changes in tourism and hospitality research. Specifically, the novelty
of this study lies in its application of science mapping and trend analysis to uncover the
progression of Al in tourism and hospitality research, highlighting recent focal points like
deep learning, generative Al, and ChatGPT.

2. Review of Al in Tourism and Hospitality and Bibliometric Analysis

Al is a very broad concept. It encompasses the study and application of various
disciplines, such as applied mathematics, computer science and engineering, logic, mod-
eling and simulation, linguistics, psychology, and many others. Its origins can be traced
back to the 1950s, when pioneers like John McCarthy and Marvin Minsky proposed that
machines, specifically computers, could perform intelligence tasks similarly to human
beings (McCarthy et al., 1956; Minsky, 1956). The investment and development of Al
experienced notable fluctuations throughout the subsequent four decades (Grudin, 2009).
While AI held great promise in advancing a country’s competitive edge, the development
of computational power during the 1970s and 1980s lagged behind the demands of Al,
despite notable advancements in processor technology with the introduction of integrated
circuits (Valverde, 2016). However, in the 1990s, efficient machine learning algorithms,
such as recurrent neural networks (Levin, 1990) and support vector machines (Cortes &
Vapnik, 1995), were developed and deployed to handle the ever-increasing size of datasets
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while computer power continued to improve. Over the past two decades, various deep
learning technologies have been developed and utilized for purposes including statistical
data and visual image analysis, text and natural language processing, and the generation of
audio-visual content generation (LeCun et al., 2015). Specifically, Al, such as deep learning,
has been employed to forecast tourism demand (Law et al., 2019; G. Yu & Schwartz, 2006),
understand tourists’ perceptions and behaviors (K. Zhang et al., 2019), and analyze visitor
feedback, comments, and reviews (Chang et al., 2020; Zheng et al., 2021). Since the begin-
ning of 2023, generative Al tools, such as ChatGPT, have attracted significant attention
in both practical and research communities, including their application in tourism and
hospitality research (Carvalho & Ivanov, 2024; Dwivedi et al., 2024).

Bibliometrics is a branch of information and library science that uses a structural and
quantitative approach to analyze bibliographical data in a specific research area or topic
(Donohue, 1972; Donthu et al., 2021). It entails identifying relevant documents from an
academic indexing database and utilizing performance analysis and science mapping to
uncover the research personnel and units’ performance, as well as the trend and underlying
structure of the research area or topic (To et al., 2024; Zhong et al., 2023). In contrast to
systematic literature reviews and meta-analyses that primarily focus on in-depth qualitative
analysis of individual publications and statistical analysis of results from multiple related
research publications (which can only be conducted on a limited number of identified
documents, such as a few tens or up to one or two hundreds), a bibliometric study is more
suitable when the research topic is broad, like the current one, and the number of identified
documents is too large for manual review, such as close to a thousand in the current study
(Donthu et al., 2021). Thus, this study opted for a bibliometric analysis.

3. Methods
3.1. Data Source and Data

Scopus and the Web of Science are widely recognized as the leading academic indexing
databases in bibliometric studies (Mishra et al., 2022; Singh et al., 2021). Both of them have
strict criteria for the inclusion and exclusion of journals, books, and conference proceedings
(Clarivate, 2025; Scopus, 2025). Scopus, although relatively newer than the Web of Science,
has continually expanded its coverage over the past two decades. As of March 2025, Scopus
contained over 100 million academic publication records from around 28,900 journals,
167 thousand conference events, and 3.56 million book items, larger than the Web of Science
Core Collection of 95 million academic publication records from around 22,000 journals,
over 300 thousand conferences, and 143 thousand books. Scopus covered 155 journals in
the subject area of tourism, leisure, and hospitality management, while the Web of Science
Core Collection covered 140 journals with 58 Social Science Citation Index journals and
82 Emerging Science Citation Index journals. Notably, Scopus actively collaborates with
researchers, institutions, funding bodies, and higher education ranking bodies to curate
its database (Baas et al., 2020). Additionally, Scopus offers essential features for basic
bibliometric analysis and provides a user-friendly interface for exporting data in various
formats. Therefore, this study utilized Scopus as the primary data source.

On 5 March 2025, a comprehensive search was conducted on Scopus, using (“artificial
intelligence” OR “machine learning” OR “deep learning” OR “vector machine” OR “neural
network” OR “long short-term memory” OR “supervised learning” OR “unsupervised
learning” OR “reinforcement learning” OR “Naive Bayes” OR “random forest” OR “su-
pervised classification” OR “unsupervised classification” OR “dimensionality reduction”
OR “dimensional reduction” OR “dimension reduction” OR “natural language processing”
OR “generative artificial intelligence” OR “generative AI” OR “ChatGPT”) in the “Article
Title, Abstract, and Keywords” and (tourism OR hospitality OR travel OR leisure OR
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tourist OR vacation OR destination) in the “Source Title”. This search yielded a total of
1523 documents, which included 1132 journal articles, 49 reviews in journals, 16 notes,
14 letters, 3 editorials, 1 retracted paper, 1 erratum, 7 conference papers, 267 book chapters,
and 33 books.

Subsequently, the search was refined to focus exclusively on articles and reviews
published in English-language journals that had reached the final publication stage and
were dated up to 2024, resulting in the identification of 942 documents. A meticulous review
of all abstracts led to the exclusion of 21 documents. The exclusions were based on the
presence of “deep learning” in 6 documents that pertained to students’ learning experience
in tourism and hospitality management education (e.g., Ruhanen, 2006; Murphy & de
Jongh, 2011), rather than the application of deep learning techniques in Al. Additionally,
15 documents were excluded due to “no abstract available”. Consequently, a total of
921 documents, comprising 882 articles and 39 reviews, were analyzed using various
bibliometric methods. The process used in this study closely followed the guidelines
set forth by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA, 2020; Page et al., 2021), as depicted in Figure 1.

/ Identification of documents via Scopus \

(“artificial intelligence” OR “machine learning” OR “deep learning” OR
“vector machine” OR “neural network” OR “long short-term memory”
OR “supervised learning” OR “unsupervised learning” OR
“reinforcement learning” OR “Naive Bayes” OR “random forest” OR
“supervised classification” OR “unsupervised classification” OR
“dimensionality reduction” OR “dimensional reduction” OR “dimension
reduction” OR “natural language processing” OR “generative artificial
intelligence” OR “generative Al” OR “ChatGPT”) in “Article title,
Abstract, Keywords” AND (tourism OR hospitality OR travel OR leisure
OR tourist OR vacation OR destination) in “Source Title”

& on 5 March 2025 /

Records removed before

screening:
Records identified from: - Non “articles and reviews in
Scopus (n = 1523) —> journals” (n = 342)

- Non-English journals, articles
in press, and published in
2025 (n = 239)

A4

Record excluded

Records screened and assessed (n =21 documents as 6 of them
for eligibility > about “deep learning” focusing
(n =942 including 901 articles on students’ learning

and 41 reviews in journals) experiences while 15 having “no

abstract available)

Records included in bibliometric
analysis

(n =921 including 882 articles
and 39 reviews in journals)

Figure 1. Bibliometric search using Scopus.

3.2. Data Analysis Approach

The study focused on performance analysis and science mapping. Scopus, which
offers various bibliometric functions, was utilized to uncover the most productive authors,
affiliations, and countries, as well as the funding bodies that provided the most support
among the 921 selected documents. Furthermore, the study identified the most popular



Tour. Hosp. 2025, 6, 63

50f20

source titles and the top 10 highly cited publications. Science mapping involves examining
the connections between the selected publications through co-authorship and keywords.
This method can help identify the underlying structure, important research topics, and
emerging themes. To create different types of maps, two widely used bibliometric vi-
sualization tools, VOSviewer version 1.6.20 (Van Eck & Waltman, 2010) and Biblioshiny
version 4.0 (Belfiore et al., 2022), were employed.

4. Results
4.1. Trend Analysis Using Scopus

According to the Scopus results, the first three documents were published in 1987,
where the first two were about the use of expert systems for gastronomy and food pro-
cessing (Garber et al., 1987; Nissan, 1987). In total, there were 7 publications in the 1980s,
9 publications in the 1990s, and 31 publications in the 2000s. Figure 2 shows the number of
publications about Al for tourism and hospitality research during the period 2010 to 2014.
As this figure illustrates, there were no more than 24 publications per year before 2018. The
number of publications increased to 104 in 2021 and 277 in 2024.
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Figure 2. The number of publications from 2010 to 2024.

4.2. Performance Analysis Based on Scopus Bibliometric Tools

Scopus results indicated that R. Law, affiliated with the University of Macau and
formerly with the Hong Kong Polytechnic University, stood out as the most productive
author, having published a total of 38 works. Following him was G. Li from Deakin
University, who has 15 publications, and S. Wang from the Chinese Academy of Sciences,
with 14 publications. R. Law’s 38 works have garnered an impressive 2498 citations,
resulting in an h-index of 23. G. Li’s 15 publications have accumulated 902 citations,
yielding an h-index of 10, while S. Wang’s 14 publications have received 781 citations,
leading to an h-index of 11. Additionally, D. Gursoy from Washington State University has
11 publications that have collectively amassed 1776 citations, resulting in a citations per
publication ratio exceeding 160. Table 1 illustrates the top nine authors who have authored
or co-authored nine or more publications, providing details on their total citations and
citations per publication. Moreover, five researchers have authored or co-authored eight
publications: D. Buhalis, S. Ivanov, M.]. Kim, P. Rita, and I.K.A. Wong.
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Table 1. The most productive authors.
Number of Publications itati
Name Affiliation Citations h-Index Clta.t IOI.IS/
<2020 2020 2021 2022 2023 2024 Total Publication
Law,R.  1heUniversityof g 3 7 1 4 8 38 2498 23 65.7
Macau

Li, G. Deakin University 5 2 3 0 2 3 15 902 10 60.1

Wang, 5.~ Chinese Academy ) 2 3 3 3 2 14 781 1 55.8
of Sciences

Sun, S. Xi"an Jiaotong 1 1 1 3 4 2 12 487 9 40.6
University

Bi, JW. Nankai University 1 1 1 3 1 4 11 569 8 51.7

Gursoy, D.  /vashingtonState 2 2 3 2 1 11 1776 10 1615
University

Instituto
Moro, S. Universitario de 8 1 0 1 0 0 10 220 8 22.0
Lisboa
Li, H. Nankai University 2 1 1 4 0 1 9 408 8 453
Zheng, W.  Xiamen University 0 1 2 1 2 3 9 192 5 21.3

Note: Citations, h-index, and citations/publication were determined based on the identified documents.

In the assessment of the most productive institutions, the Hong Kong Polytechnic
University distinguished itself by leading with a total of 65 publications. It was followed
by Nankai University and the University of Macau, each of which recorded 27 publications.
Griffith University contributed 24 publications, while both the Chinese Academy of Sci-
ences and Sun Yat-Sen University produced 22 publications each. Kyung Hee University
generated 19 publications, and the University of Johannesburg along with the University of
Surrey each had 17 publications. It is noteworthy that among the top six most productive
institutions, five are higher education and research institutions situated in China, including
those in Hong Kong and Macao, both of which are recognized as two prominent tourism
destinations in Asia.

Regarding the most productive countries or regions, China ranked first with
262 publications, followed by the United States with 201 publications and the United
Kingdom with 105 publications. Spain, Australia, and Hong Kong ranked fourth to
sixth, with 68, 67, and 62 publications, respectively. They were succeeded by India with
54 publications, Turkey with 46, South Korea with 43, and Portugal with 41 publications.

An examination of funding bodies revealed that the National Natural Science Foun-
dation of China emerged as the most prominent supporter, being acknowledged in
160 publications. The next four leading funding bodies were all distinct entities within
China: The Ministry of Science and Technology, the Fundamental Research Funds for the
Central Universities, the National Office for Philosophy and Social Sciences, and the Min-
istry of Education, which were recognized in 61, 32, 26, and 25 publications, respectively.

In terms of publication numbers by source title, Tourism Management was identified as
the foremost journal, with an impressive total of 80 publications. It was closely followed by
The International Journal of Hospitality Management, which secured the second position with
77 publications, and The International Journal of Contemporary Hospitality Management, which
ranked third with 73 publications. Collectively, these journal articles and reviews received
a substantial number of citations, with Tourism Management amassing 8573 citations, The
International Journal of Hospitality Management receiving 4227 citations, and The International
Journal of Contemporary Hospitality Management obtaining 4146 citations. Table 2 shows the
top ten source titles that had 26 or more publications each, along with the total number of
citations, h-index, and citations per publication based on the search results.
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Table 2. Al publication by source titles.
Rank Source Title Publications Citations h-Index Citations/Publication

1 Tourism Management 80 8573 48 107.2

International Journal of
2 Hospitality Management 77 4227 30 49

Int. J. of Contemporary
3 Hospitality Management 73 4146 33 26.8
4 Travel Behaviour and Society 50 1327 16 26.5
5 Annuals of Tourism Research 46 3690 26 80.2
6 Journal ngospztalzty and 40 979 16 245

Tourism Technology
7 Current Issues in Tourism 40 752 15 18.8
8 Worldwzdg Hospitality and 36 530 1 147
Tourism Themes

9 Tourism Economics 27 870 15 322
10 Journal of Travel Research 26 1935 18 74.4

4.3. Top Ten Highly Cited Publications

When citations were considered, the article “A comparative analysis of major online
review platforms: Implications for social media analytics in hospitality and tourism” by
Xiang et al. (2017) ranked first with 672 citations, as illustrated in Table 3. This paper used
text analytics to compare three online review platforms: TripAdvisor, Expedia, and Yelp.
The authors created a machine learning procedure to determine a helpfulness score for each
review, finding that review length was a strong predictor of helpfulness on TripAdvisor
and Yelp. The second highly cited document, “Effects of COVID-19 on hotel marketing
and management: A perspective article” by Jiang and Wen (2020), examined how COVID-
19 impacted hotel marketing and management. It proposed that the pandemic would
accelerate the adoption of Al and robotics in the hospitality industry, as hygiene and
cleanliness became top priorities for travelers. This article attracted 600 citations, with the
highest citations per year at 125. The third highly cited document was “Developing and
validating a service robot integration willingness scale” by Lu et al. (2019). The authors
provided examples of service robots in hotels, airports, and restaurants. With the growing
demand for service robots in the hospitality industry, they created a scale to measure
consumers’ willingness to integrate robots into service interactions. The scale was validated
using four consumer samples in the US. This paper received 548 citations. The fourth highly
cited document was “Real-time co-creation and newness service: Lessons from tourism and
hospitality” by Buhalis and Sinarta (2019). The authors emphasized the role of real-time
marketing in the tourism and hospitality industry. They conducted qualitative research to
examine how brands use social media technology, like dynamic big data mining, to improve
consumer experiences. They specifically looked at how Marriott MLive helps Marriott and
its consumers create value together. This paper attracted 526 citations. The fifth highly
cited document was “Adoption of Al-based chatbots for hospitality and tourism” by Pillai
and Sivathanu (2020). In this study, the authors investigated the intention and behavior
of consumers regarding chatbot usage for tourism, employing an extended technology
adoption model. Using responses from 1480 travelers across various locations in India, they
found that factors such as perceived ease of use, perceived trust, perceived intelligence,
perceived usefulness, and anthropomorphism served as positive predictors of the intention
to adopt tourism chatbots. Additionally, stickiness to human travel agents was found to
negatively influence the relationship between intention and actual behavior. This article
has garnered 492 citations.
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Table 3. The most highly cited publications.

Authors
(Year)

Title Source Title Citations Citations Per Year

Xiang et al. (2017)

Implications for social media

A comparative analysis of major

online review platforms:
Tourism Management 672 84
analytics in hospitality

and tourism

Jiang and Wen (2020)

Effects of COVID-19 on hotel
marketing and management: A

Int. J. Contemp. Hosp. Manag. 600 125
perspective article

Lu et al. (2019)

Developing and validating a
service robot integration
willingness scale

Int. ]. Hosp. Manag. 548 91.3

Buhalis and Sinarta
(2019)

Real-time co-creation and newness
service: Lessons from tourism

J. Travel and Tour. Manag. 526 87
and hospitality

Pillai and Sivathanu
(2020)

Adoption of Al-based chatbots for

hospitality and tourism Int. J. Contemp. Hosp. Manag. 492 98.4

Tussyadiah (2020)

A review of research into

automation in tourism: Launching
the Annals of Tourism Research
Curated Collection on artificial

Annals of Tourism Research 471 94.2

intelligence and robotics
in tourism

Zeng et al. (2020)

From high-touch to high-tech:

COVID-19 drives
robotics adoption

Tourism Geographies 448 89.6

Li et al. (2019)

Hotel employee’s artificial
intelligence and robotics
awareness and its impact on

turnover intention: The Tourism Management 445 63.4

moderating roles of perceived

organizational support and

competitive psychological climate.

Alaei et al. (2019)

Sentiment analysis in tourism:

Capitalizing on big data J. Travel Res. 435 621

Cheng and Jin (2019)

What do Airbnb users care about?

An analysis of online
review comments

Int. J. Hosp. Manag. 391 55.9

The sixth highly cited document was a review on automation, including artificial
intelligence and robotics in tourism, published by Tussyadiah (2020) in Annals of Tourism
Research, with 471 citations. The seventh highly cited document was “From high-touch to
high-tech: COVID-19 drives robotics adoption” by Zeng et al. (2020). The authors discussed
how COVID-19 impacted the tourism industry, which is known for its personal interactions,
before April 2020. They proposed using various types of robots, like telerobots, teleopera-
tors, and social robots, to reduce human contacts in different settings. They concluded that
integrating Al and robotics could significantly improve the tourism and hospitality industry.
This article received 448 citations. The eighth highly cited document was “Hotel employees’
artificial intelligence and robotics awareness and its impact on turnover intention: The mod-
erating roles of perceived organizational support and competitive psychological climate”
by Li et al. (2019), attracting 445 citations. The authors noted that using Al and robotics in
hotels greatly influenced service delivery and impacted the turnover intention of frontline
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employees. Using responses from 468 full-time employees in five-star hotels in Guangzhou,
Li et al. (2019) discovered that awareness of Al and robotics was closely linked to turnover
intention, with perceived organizational support and competitive psychological climate
affecting this relationship. The ninth highly cited document was “Sentiment analysis in
tourism: Capitalizing on big data” by Alaei et al. (2019). The authors explored different
sentiment analysis techniques, like supervised machine learning, unsupervised machine
learning, dictionary-based, semantic, and hybrid approaches, within the tourism industry.
They argued that the rapid increase in tourist reviews on social media calls for automated
methods, developed in collaboration with tourism experts and IT specialists. Alaei et al.’s
(2019) review attracted 435 citations. The tenth highly cited document was “What do
Airbnb users care about? An analysis of online review comments” by Cheng and Jin (2019).
The authors explored factors affecting Airbnb user experiences using big data techniques,
analyzing 181,263 review comments from Inside Airbnb that focused on 23,615 listings in
Sydney. Their analysis revealed three main factors: location, amenities, and host, which
significantly influenced the reviews. This article attracted 391 citations.

4.4. Science Mapping
4.4.1. Co-Authorship Relationships Between Authors

VOSviewer was used to explore co-authorship relationships between authors. When
the minimum number of publications was set to 5, 38 out of the 2306 identified authors
met the threshold and formed 17 clusters, in which 10 clusters had 2 members or more
and 7 clusters had a single member. As shown in Figure 3 (red cluster and the largest one
with 6 members), R. Law was the one producing the largest number of publications and
he actively collaborated with G. Li—the second most productive author—and H.Q. Vu
of Deakin University, with 13 and 6 co-authored publications, respectively. S. Wang of
the Chinese Academy of Sciences was the third most productive author. He collaborated
frequently with S. Sun of Xi’an Jiaotong University and C. Zhang of Xidian University,
forming a cluster of three members (light blue cluster). The second and third largest clusters
had four authors each. ].W. Bai, H. Li, Y. Liu, and T.-Y. Han of Nankai University formed
a cluster of four members (green cluster), while A. Huang of the University of Central
Florida, A. Bilgihan of Florida Atlantic University, M. Lee of the University of Houston,
and W. Kwon of Sejong University formed another cluster of four members (blue cluster).

. moro, sergio
li, migglong
rita, paulo
xiang, zheng
zhang, diengyuan claveria, oscar
wang, §ibuyang liu.geng T .
sun, sfigolong zheng, weimin
AN li, chen,
vu, h@quan bi, jiap-wu w J
gursoy, dogan li,gang
. muskal birgit li, hefigyun
chi, oscarhengxuan huanggerth
uan, ur
|aW‘fOb songdhaiyan  egoer, roman
wang, yao-chin o bilgihan, anil
wong, ipki anthony b halis dimitrios
yanggyang lee, nginwoo
kong, haiyan
. kwon, @poseok
mazaneg, josef a.
zhang, kun

ivanov, stanislav
kim, myung ja

Figure 3. Co-authorship networks formed between authors.
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4.4.2. Bibliographic Coupling

Bibliographic coupling occurs when two documents cite a common third document in
their references, implying that the studies are closely related. Figure 4 shows bibliographic
coupling from VOSviewer. When the minimum number of citations was set to 100, 98 of the
921 identified documents met the threshold. Figure 5 showed that some early applications
of Al technologies in tourism and hospitality were the use of neural network models (Law,
2000; Law & Au, 1999) and support vector regression (Chen & Wang, 2007) to forecast
tourism demand (see the purple circles). During the 2010s, there was a shift in research
focus toward utilizing machine learning techniques for the purpose of detecting sentiment
and extracting important information from social media platforms. Notable studies in this
area included the works of Kwok and Yu (2013), Xiang et al. (2017), Alaei et al. (2019),
and Buhalis and Sinarta (2019). Recently, the COVID-19 pandemic has sparked a surge in
research focusing on the use of service robots in the tourism and hospitality industry (Pillai
& Sivathanu, 2020; Jiang & Wen, 2020; Tussyadiah, 2020; Zeng et al., 2020).
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Figure 5. Keyword co-occurrences in the 921 documents.
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4.4.3. Research Themes and Their Evolution

Cluster analysis was conducted on all keywords, including author keywords and
index keywords, based on their co-occurrence frequencies. When the minimum number
of occurrences of a keyword was set to 10, 85 out of the 3455 identified keywords met the
threshold. The relatedness of keywords was determined by the number of documents in
which they appeared together in this analysis. VOSviewer identified four clusters, as shown
in Figure 5, and Table 4 presents the top ten keywords of the first three clusters and the
five keywords of the fourth cluster, along with their frequency of occurrences. In Figure 5,
the size of the nodes represents the frequency of occurrences, while the relative distance
between nodes indicates the strength of their relationship. Figure 5 and Table 4 reveal that
the largest cluster (red) consisted of 30 keywords, primarily focusing on machine learning
(199 occurrences, 74 links, and 513 total links strength), deep learning, tourism market,
tourist destination, online reviews, social media, sentiment analysis, and natural language
processing. The second largest cluster (green) comprised 26 keywords, with a focus on
“artificial intelligence” (218 occurrences, 77 links, and 487 total links strength), tourism,
hospitality, hospitality industry, COVID-19, ChatGPT, robotics, and robots. The third cluster
(blue) included 24 keywords, focusing on forecasting method (69 occurrences, 47 links, and
398 total links strength), China, tourism management, artificial neural network, tourism
development, and demand analysis. The fourth cluster (yellow) had 5 items, with a focus
on random forest, human, humans, travel, and article. These four clusters were collectively
labeled as “machine learning and sentiment analysis of online reviews” (red), “adoption
of Al including robots and ChatGPT in the hospitality industry” (green), “artificial neural
network for tourism management and demand analysis” (blue), and “random forest models
in travel” (yellow).

Table 4. Top 10 keywords of the identified clusters (except Cluster 4, which had 5 keywords).

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(30 Keywords; Red) (26 Keywords; Green) (24 Keywords; Blue) (5 Keywords; Yellow)
Machine learning 179 Artificial intelligence 218 Forecasting model 69 Random forest 18
Deep learning 75 Tourism 120 China 61 Article 12
Tourism market 61 Hospitality 46 Tourism management 61 Human 12
Tourist destination 60 Hospitality industry 44  Artificial neural network 51 Humans 11
Online reviews 50 COVID-19 41 Tourism development 50 Travel 10
Social media 47 ChatGPT 38 Demand analysis 39
Tourist behavior 46 Robotics 21 Tourism de.mand 34
forecasting
Sentiment analysis 44 Literature review 20 Tourism economics 31
Big data 40 Artificial intelligence (AI) 17 Forecasting 28
Natural language 55 Robots 17 Hotel industry 24
processing

Figure 6 shows the overlay visualization map of the most frequently used keywords
identified in the study. Keywords that appeared earlier are represented in purple, while
those with a more recent appearance are colored in yellow. In the initial phase, specifically
in 2016 or earlier, the predominant topics included “time series analysis”, forecasting”,

“tourism forecasting”, “artificial neural network”, and “neural networks”. As time pro-
gressed, particularly around 2018, topics such as “forecasting method”, “tourism manage-

V7

ment”, “tourist destination”, and “China” gained popularity, represented in green. More

recent keywords, like “artificial intelligence”, “social media”, “sentiment analysis”, and
“online reviews”, were colored in light green, indicating their recent rise in popularity
around 2021. Finally, keywords such as “machine learning”, “deep learning”, “COVID-19”,

V7

“hospitality”, “technology adoption”, and “ChatGPT” were colored in yellow, particularly
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around 2023-2024, suggesting that these topics have garnered increasing attention and will
become research hotspots in the near future.
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Figure 6. Overlay visualization map of the most frequently used keywords.

4.4.4. Trend Topics

Figure 7 depicts the trend topics derived from author keywords generated by Biblioshiny.
It demonstrates that the majority of previous research endeavors, specifically before 2016,
concentrated on the use of expert systems, logistic regression, and neural networks within
the field of tourism research. However, following 2016, there was a shift toward exploring
artificial neural networks for forecasting tourism demand, as well as engaging in data mining,
text mining of online reviews, and sentiment analysis. Recently, research attention has been
directed toward deep learning, machine learning, natural language processing, ChatGPT, and
generative Al, which have merged as prominent areas of study.
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Figure 7. Trend topics.
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4.5. The Rise of Generative Al

When the search was focused on (“generative artificial intelligence” OR “generative Al”
OR “ChatGPT”), specifically the last three key terms mentioned in Section 3.1, in the “Title,
Abstract, and Keywords” AND (tourism OR hospitality OR travel OR leisure OR tourist OR
vacation OR destination) in the “Source Title”, it yielded a total of 50 documents (48 articles
and 2 reviews in journals). Among these, 15 were published in 2023 and 35 in 2024. The
launch of ChatGPT on 30 November 2022 generated considerable interest in generative AL
Its applications and potential have been extensively discussed across various disciplines,
including tourism and hospitality research, over the past two years. When the number
of documents was considered, it was found that four researchers, namely, Y.K. Dwivedi,
S. Ivanov, J. Kim, and R. Law, have authored or co-authored three publications each about
generative Al. Additionally, another 13 researchers have authored or co-authored two
publications each about this topic.

Among the 50 identified articles, the article titled “ChatGPT for tourism: Applications,
benefits and risks” became the most cited article on ChatGPT in tourism and hospitality
research (Carvalho & Ivanov, 2024). It was first published online in April 2023 and officially
released with volume and page numbers in February 2024 in Tourism Review. This article
has garnered 208 citations. Additionally, four other notable articles (Dwivedi et al., 2024;
Gursoy et al., 2023; Iskender, 2023; Ivanov & Soliman, 2023) had citations ranging from
122 to 180, as detailed in Table 5. Carvalho and Ivanov (2024), Dwivedi et al. (2024),
and Gursoy et al. (2023) examined how ChatGPT can be applied in the tourism and
hospitality industry. They highlighted the potential advantages of using ChatGPT and
other large language models to improve productivity and efficiency in both frontline and
back-office tasks, while also facilitating the creation and delivery of personalized services
in tourism businesses. Moreover, tourists can find engaging tourism-related information,
receive helpful tips, and make better travel choices (Carvalho & Ivanov, 2024). Conversely,
Iskender (2023) and Ivanov and Soliman (2023) investigated ChatGPT’s impact on tourism
education and research, particularly in academic writing and publishing tasks.

Table 5. The most highly cited generative AI publications in tourism and hospitality research.

Authors
(Year)

Title Source Title Citations

Carvalho and Ivanov (2024)

ChatGPT for tourism: Applications,

benefits and risks Tourism Review 208

Dwivedi et al. (2024)

Leveraging ChatGPT and other generative
artificial intelligence (AI)-based
applications in the hospitality and tourism  Int. |. Contemp. Hosp. Manag. 180
industry: Practices, challenges and
research agenda

Gursoy et al. (2023)

ChatGPT and the hospitality and tourism
industry: An overview of current trends J. Hosp. Market. Manag. 166
and future research directions

Ivanov and Soliman (2023)

Game of algorithms: ChatGPT implications
for the future of tourism education J. Tourism Futures 122
and research

Iskender (2023)

Holy or unholy? Interview with Open

Al's ChatGPT European . Tour. Res. 144

Cluster analysis was performed on keyword co-occurrences within the 50 generative
Al documents. When the minimum number of keyword occurrences was set to 2, 28 out
of the 207 identified keywords met the threshold. Figure 8 reveals the formation of four
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clusters. The largest cluster (red) consisted of nine keywords, primarily centered on
ChatGPT, tourism education, large language models, research agenda, bibliometric analysis,
intelligent automation, sustainable tourism, tourism research, and trust. The second
largest cluster (green) also comprised nine keywords, focusing on artificial intelligence,
tourism, hospitality, education, technology adoption, ethics, higher education, student,
and tourism and hospitality. The third cluster (blue) included six keywords, emphasizing
generative artificial intelligence, Al, information, perceived risk, tourist destination, and
travel behavior. The fourth cluster (yellow) contained four keywords, with a focus on
generative Al, chatbot, artificial intelligence (Al), and natural language processing. The first
two clusters primarily addressed the applications and impacts of ChatGPT and artificial
intelligence on tourism research and education. The third cluster emphasized the effects
of generative Al and perceived risk on travel behavior, while the fourth cluster focused
on chatbots and natural language processing. When the frequency of occurrences was
considered, 12 keywords were identified to occur at least 3 times. Among the 50 documents,
the keyword “ChatGPT” was the most popular, appearing 41 times. It was followed
by “artificial intelligence” with 20 occurrences, “tourism” with 13, and “generative Al”
with 11 occurrences. Additionally, the keywords “hospitality” and “generative artificial
intelligence” each appeared five times, while the other keywords, “large language models”,
“research agenda”, “education”, “technology adoption”, and “chatbot”, each appeared
three times.
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tourist d@stination

a
informpation
generative @ftificial intell
higher eucation
tourism@eucation
stugdent
perceiged risk sustainable tourism
artificial*lligence
edu@@tion @
large language models
RS researdibagenda
tourism an@hospitality to“m th
technolog§f adoption tourismipesearch
bibliometeic analysis
generative ai hosgliality
chatbot
artificial intelligence (ai) trast

Figure 8. Keyword co-occurrences of generative Al-related articles.

5. Discussion

The use of Al in tourism and hospitality has gone through a prolonged period of
development and it started to take off in 2018 (Figure 2). Performance analysis showed that
China is a major player in this field, having the most productive author and the top three
institutions. China also leads in the number of publications, with 262 papers and reviews,
while the United States and the United Kingdom follow with 201 and 105 publications,
respectively. Among the journals, Tourism Management was found to be the most popular
journal with 80 publications, followed by The International Journal of Hospitality Manage-
ment (77 publications) and The International Journal of Contemporary Hospitality Management
(73 publications), as shown in Table 2.
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Table 3 presents an overview of the most highly cited publications in tourism and
hospitality research, shedding light on key topics and their implications for the industry.
It demonstrates the significance of specific studies, particularly the one with the highest
citation counts per year, which delved into the impact of COVID-19 on hotel marketing
and management (Jiang & Wen, 2020). Another article entitled “Adoption of robotics in
response to the pandemic” by Zeng et al. (2020) also received around 90 citations per
year, with the total citations at 448. These two works underscore the strategies for crisis
management through technological innovation in the tourism and hospitality industry. The
emphasis on big data signifies a growing trend toward utilizing data-driven insights to
understand consumer behavior and enrich the overall tourism experience (Alaei et al., 2019;
Cheng & Jin, 2019; Xiang et al., 2017). Additionally, the comprehensive reviews published
by a reputable journal acknowledge the importance of automation in shaping the future of
tourism (Tussyadiah, 2020), offering valuable insights into upcoming industry trends.

The co-occurrence of keywords analysis indicated closely related concepts grouped in
clusters (see Figure 5 and Table 4). The foundation of utilizing present-day technologies
involves “machine learning and sentiment analysis of online reviews” (red cluster) and
the exploration of “random forest models in travel” (yellow cluster). These two clusters
collectively utilized data analytics to obtain actionable insights into consumer preferences
and explore the potential applications of demand forecasting. These modeling techniques
also help in risk assessment and consumer segmentation, providing valuable information
for strategic decision-making, thereby enhancing service quality and service design, as
well as improving the overall tourism experience. Figure 7 further highlights that the latest
applications revolve around deep learning, machine learning, generative Al, and natural
language processing, such as chatbots.

The performance analysis of Chinese researchers aligned with the overlay visualiza-
tion map presented in Figure 6, which illustrates the increasing prominence of China in the
research landscape. This observation reflects the surge in academic publications authored
by Chinese researchers (To & Yu, 2023). The theme “adoption of Al including robots and
ChatGPT in the hospitality industry” highlights a transition from traditional methodologies
to emerging trends. Notably, keywords like “time series analysis”, “artificial neural net-
work”, and “neural networks” were prominent in the early stage (around 2015-2017), while
newer topics, like “machine learning”, “deep learning”, and “natural language processing”,
are gaining attention recently. This transition was further supported by an in-depth exam-
ination of the rise of generative Al in tourism and hospitality research, as illustrated in
Table 5 and the studies by Carvalho and Ivanov (2024), Dwivedi et al. (2024), and Gursoy
et al. (2023). Each of these articles has garnered nearly or over 100 citations annually. On
the one hand, the idea of implementing chatbots and generative Al emphasizes the need for
increased automation. However, their main focus lies in business-related initiatives. They
aim to tackle challenges in the tourism and hospitality industry, particularly in response to
crises, such as the COVID-19 pandemic. Their overall emphasis is on data-driven decision-
making in management, with the goal of optimizing resource allocation, pricing strategies,
and marketing campaigns to maximize revenue and enhance destination competitiveness.
Conversely, the inevitable trend of incorporating chatbots and service robots necessitates a
transparent application of generative Al and automation technologies in the tourism and
hospitality settings (R. Yu et al., 2024).

5.1. Implications

This study on artificial intelligence in tourism and hospitality research highlighted
significant progress made in this field. The emergence of generative Al offers tourism enter-
prises an opportunity to improve their operational efficiency. The analysis indicated that Al
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has become a crucial tool for strategic decision-making, risk assessment, consumer segmen-
tation, service quality enhancement, and overall service design improvement (Tussyadiah,
2020; Alaei et al., 2019). The findings also underscore the importance of Al and automa-
tion in shaping the future of tourism, which is acknowledged by reputable journals, such
as Tourism Management, The International Journal of Hospitality Management, and Annals of
Tourism Research (Lu et al., 2019; Tussyadiah, 2020; Xiang et al., 2017). This trend points
to the increasing reliance on data-driven insights to understand consumer behavior and
enhance the tourism experience. It suggests that contemporary technologies are pivotal
for promising business growth and are increasingly relevant in tourism and hospitality
research (Carvalho & Ivanov, 2024; Dwivedi et al., 2024), with 15 Al-related publications
out of 152 (10%) in 2023 and 35 out of 277 (12%) in 2024. Additionally;, it is important to
emphasize the necessity for transparent implementation of generative Al and automation
technologies to maintain customer trust and satisfaction (R. Yu et al., 2024).

The methodological approach utilized in this study can be applied to other disciplines,
such as business administration and marketing. The use of performance analysis, overlay
visualization maps, and keyword co-occurrence analysis provided a comprehensive under-
standing of the current trends and key themes in Al research (see also B. T. W. Yu & Liu,
2024). The implications of this research extend beyond tourism and hospitality—it may
be used for fostering student-centered learning and teaching within the fields of tourism,
hospitality, and general business education (Ip & To, 2025; Ivanov & Soliman, 2023).

5.2. Limitations and Future Research

Performance analysis and science mapping depend greatly on the completeness, accu-
racy, and consistency of keywords from bibliometric databases. This reliance means there
can be issues like missing terms, errors, and inconsistencies, such as variations in spellings
and homonyms. To mitigate these issues, precautionary measures were taken during data
collection and processing, including using comprehensive terms related to Al and manually
checking for any omissions or mistakes. This approach aimed to reduce any negative
effects on the results, leading to a more accurate representation and interpretation of the
data. Additionally, the study used bibliometric data from Scopus as of 5 March 2025. The
application of Al in the tourism and hospitality industry is an ongoing development, with
new publications regularly appearing, which may result in slightly different bibliometric
analysis outcomes. Therefore, researchers who want to track development may consider
utilizing Scopus as the data source at a future time. Researchers can also validate the
findings with bibliometric data from other platforms, like Web of Science or Dimensions.
Lastly, it is crucial to recognize that this analysis may not have thoroughly examined certain
emerging topics, such as the transition from traditional AI applications to generative Al
Although this shift was touched upon, the understanding of generative Al’s development
and use was limited due to the limited availability of publications. Thus, further research
is needed to fully grasp the implications and complexities of this transition, potentially
through a more in-depth exploration based on geography or demographics. While there
have been many successful examples of Al applications in customer relationship manage-
ment (Cheng & Jin, 2019; Zeng et al., 2020), more breakthroughs are anticipated with the
rise of generative AL

6. Conclusions

This bibliometric study offered a timely analysis of the application of Al in tourism
and hospitality research, as published in pertinent academic journals, utilizing both perfor-
mance analysis and science mapping techniques. A search for “artificial intelligence” and
related terms in the “Title, Abstract, and Keywords” within tourism and hospitality jour-
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nals was performed on 5 March 2025 using Scopus. The search identified 921 documents,
showing an increase in publications from 24 in 2018 to 277 in 2024. R. Law emerged as the
most productive author, while D. Gursoy attained the highest citation rate per publication.
The Hong Kong Polytechnic University was the top institution, and China led in contribu-
tions. The citation-based analysis showed a growing focus on using advanced Al for crisis
responses, particularly highlighted by the highly cited publications discussing COVID-19’s
effects on the tourism and hospitality industry. Keyword co-occurrence analysis and the
overlay visualization map indicated a transition in Al-related research from the use of
neural networks for forecasting to sentiment analysis, and subsequently to the adoption
of deep learning, machine learning, and natural language processing. Stakeholders are
encouraged to focus on technology innovation and adoption while keeping social con-
nections. The emphasis on big data analytics underlines the importance of using data
to understand consumer behavior and preferences. The success of targeted marketing
strategies in providing personalized services was reaffirmed. By encouraging collaboration
among tourism research, data analytics, and technology, stakeholders can better meet
consumer needs and improve the overall tourism experience.

Furthermore, there has been a significant rise in generative Al research in tourism and
hospitality, with many publications on its tools, such as ChatGPT, appearing in the last two
years and continuing to grow. Similarly, DeepSeek may appear soon in the literature. Our
findings suggested that tourism stakeholders should focus on adopting Al, utilizing data
analytics, and developing crisis management strategies to adapt to the changing industry
landscape and promote sustainable growth and resilience.
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