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Abstract: This study gives an extensive review of the literature that exists
concerning artificial intelligence. This paper helps identify the recent trends in
Al in the hospitality industry and research gaps. The use of primary data for
qualitative analysis is still low due to the industry’s newness of Al applications.
The theory development, characteristics, context and methodology (TCCM)
framework has been employed for theory development and to identify gaps in
existing research and future research directions. This paper provides a
qualitative analysis of the relationship between varied use of Al in the
hospitality industry holistically using bibliometric analysis and TCCM. Results
show that ‘consumer experience’, ‘robots’, ‘forecasting’, ‘willingness to
accept’, ‘technology development’, ‘human-robot interaction’ are the main
domains. The perception of customers, experience, and technology
development are a few factors that impact a firm’s competitiveness immensely.
This analysis provides a picture of the current state of Al in the hospitality
domain.
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1 Introduction

The current issue of COVID-19 has created an extremely challenging and tough situation
for the world economy (Kenny and Dutt, 2021; Nadeau et al., 2021). Artificial
intelligence is becoming an integral part of service industries’ day-to-day activities,
especially the hospitality industry (Lin et al., 2019). Although the hospitality industry has
been lagging compared to others when it comes to the adoption and implementation of
artificial intelligence, the situation has been changing recently (Nadkarni et al., 2019;
Pizam, 2017). With increasing service demands, advancements in technology being used
in hotels, restaurants, etc., are on the rise and profoundly impact the host-guest
interaction (Kriechbaumer and Christodoulidou, 2014; Nadkarni et al., 2019). Multiple
colloquial meaning of artificial intelligence has been generated since John McCarthy
founded the term in 1955. The most used definition is that artificial intelligence imitates
intelligence special to the mind and can gain knowledge from it (Arel et al., 2010).
Robots, service automation, the internet of things, and artificial intelligence are being
used in various industries in various capacities (Zlatanov and Popesku, 2019). The
hospitality industry and the tourism industry have been running for years on the basic
principle of human-human interaction, replaced by machine-human interaction (Bowen
and Whalen, 2017). The hospitality industry uses artificial intelligence-based operations
to increase efficiency and reduce the human resource load by standardising repetitive
tasks that machines can easily perform. Artificial intelligence in hospitality has multiple
uses in robotics, service automation, Chatbots, trend analysis, customer preference



50 K. Sharma et al.

analysis with big data and forecasting. Another form of tourism that is emerging in the
market is augmented and virtual reality tourism which allows the consumer to experience
a tourism destination in real-time and enhance their experience (Liang and Elliot, 2020).
Tourism firms use various machine learning and time series models for accurate tourist
arrival forecasting to better prepare and increase their revenues (Claveria et al., 2020).
Due to its unique calculation system and ability to deal with enormous amounts of data
will be highly useful in tourism and hospitality forecasting (Li and Jiao, 2020). Hilton
worldwide partnered with IBM to implement robotics in their hotels by introducing their
first robotic concierge, ‘Connie’ (Lu et al., 2019). Robots such as ‘Relay’ and ‘Wally’ are
becoming an integral part of various hotels across the world, such as residence inn by
Marriott, Holiday Inns and Aloft Hotels, etc. (Lu et al., 2019; Crook, 2014; DeSocio,
2016). Chatbots have also depicted tremendous growth and potential in the tourism and
hospitality industry by fulfilling customers’ and firms’ needs and requirements
accordingly (Zlatanov and Popesku, 2019). Hospitality firms are also using artificial
intelligence for competitive intelligence by collecting knowledge and analysing a large
amount of data to increase their competitiveness (Kdseoglu et al., 2019). The innovation
employed by tourism firms directly relates to their competitiveness, however positive or
negative (Zuiiga-Collazos et al., 2020; Basri et al., 2019; Triantafillidou and Tsiaras,
2018). There are multiple other factors as well that impact the performance of the
organisation such as business strategy, administrative decisions, operations, etc. (Ahmad
and Ramadan, 2018). With the increased application of Al and robotics, issues related to
them have come into the limelight (Lin et al., 2019). The research on artificial
intelligence has been more from the aspect of science rather than social science until
recently (Berezina, 2018; Ivanov et al., 2017, 2018; Collins et al., 2017; Ivanov et al.,
2019; Murphy et al., 2017a, 2017b; Kuo et al., 2017; Tung and Law, 2017; Tussyadiah
and Park, 2018; Tung and Au, 2018; Tussyadiah et al., 2017). The existing literature on
multiple uses of artificial intelligence is scant as it is a young, dynamic, and fragmented
concept (Chi et al., 2020). Although the number of researchers focusing on the
applicability of artificial intelligence and its implication in the hospitality industry is
increasing, there is still a lack of comprehensive studies focusing on certain major
aspects. This study reviews the research conducted from 1984 to 2020.

This study is different from others as it provides a systematic review of the state of
artificial intelligence in the hospitality industry rather than focusing on a certain aspect of
1it.

2 Research methodology

This paper follows a systematic literature review methodology. The literature relevant to
the topic was searched on two online databases, Scopus, and Web of Science. We
primarily focus on Scopus as it has more coverage than the Web of science related to the
topic. Scopus also has a higher percentage of 20% more research articles than WoS
(Singh et al., 2020a; Martin-Martin et al., 2018; Singh et al., 2020b). In this case, Scopus
has six times the number of articles that came out compared to Web of Science with the
given keywords. Another added benefit of Scopus is that it provides more fields for an
advanced search for bibliometric analysis. The Scopus search is done based on the
following keywords in the article’s title- ‘artificial intelligence, ‘hospitality’, ‘robotics’,
‘IoT’ and ‘automation’. The result initially had 133 articles.
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Further, we apply stricter filters such as articles and review articles only published in
journals and ignore conference papers. Only English language documents are selected as
a language filter is applied. Hence, the number of papers comes out to be 70. The papers
which focus on artificial intelligence only in the hospitality industry are selected, and the
final count of research articles is 56. Cite Score is not kept as a criterion for selection as
the number of articles published related to the topic is limited. In addition to Scopus’
search, the articles which might have been left out as they might not have the keyword in
the title but still dealt with Al in hospitality are searched individually in each journal
which came out in the result. Those articles are also included in this study to make it
more comprehensive.

TCCM framework helps provide a summary of the research articles used so that
theory can be developed with its help. T in TCCM is for theory development, C is
context, C for characteristic and M for the methodology used in that respective research
article (Shaik and Dhir, 2020).

The information gathered from the research articles is systematised in an Excel
spreadsheet in the following categories: author(s), the title of the article, year of
publication, source title, key finding(s), theories used in the paper, the context in which
artificial intelligence is being used, characteristics of artificial intelligence and research
methodology (Singh et al., 2020a). The majority of studies focus on domains such as
artificial intelligence acceptance, forecasting, machine learning, big data analytics,
hospitality education, employment, and various others.

2.1 Software used

a  RStudio: Rstudio (V3.5.1), a software-based programming language R, is used for
statistical computing and graphical data representation. It is an integrated
development environment. It makes the graphics more accessible to the researchers.
The BibExcel file downloaded from Scopus is used for statistical analysis and
clustering.

b VOSviewer: VOSviewer is software that helps the user in the visualisation and
construction of bibliometric networks. VOSviewers present the bibliometric data in
the form of easy to understand and interpret networks or maps. VOSviewer has the
option of presenting multiple outputs like bibliographic coupling by author,
countries, etc. co-citation, citation, keyword occurrence in a graphical representation
of data.

2.2 Output

The output from the analysis of the bibliometric Excel is presented in different clusters,
displaying various information.

Figure 1 presents the data related to the most productive countries regarding the
highest amount of publication, whether a single country or a multiple country publication.
We can easily infer from the graph that the USA, whether a single country or a multiple
country publication, is working quite aggressively in the field. Whereas countries like
China, India, Malaysia, etc. are still lacking in the number of publications despite them
having a huge tourism and hospitality industry base.
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The multiple outputs help us analyse the countries that are working diligently in the
field and why these countries are the leaders in this domain. It might be the advancement
in technology, customer demand, and even in some cases, the policies and regulations of
the government play a huge role.

Figure 1 Top 10 most productive countries with the highest amount of publication (see online
version for colours)
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Figure 2 depicts the average total citation per year, and we can see that in 1987, this field
picked up well as the number of average total citations was highest at that time. The
citations again picked up in the year 2017 and went down but a boom was seen in the
post-COVID era.

Figure 3 shows that the authors in the green cluster have the highest amount of
citations to date as the strength of the link is the maximum in green. There are different
clusters, and the density of the clusters depicts which cluster of authors has more
citations. Authors such as Ivanov, Gretzel, Berezina, etc. have the highest number of
citations.

As represented in Figure 4, the top 12 most cited documents are depicted above and it
helps us understand the theories, research, area, context, etc., which are the most relevant
in the given field. The number of citations can also help understand the current trends in
the research domain about the topics being explored and the factors being used. As
observed from the figure, most citations have been done for the work published in the
past decade and only one reference of a paper from 1984. This can also prove that the
amount of work being done in this field has increased recently, particularly in the last
decade.
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Figure 2 Average total citations per year (see online version for colours)
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Figure 5 presents the analysis of the occurrence of all the keywords from the bibliometric
analysis. The most highly occurring keywords are ‘artificial intelligence, ‘hospitality
industry’, ‘robotics’, ‘decision making, ‘automation’, ‘neural networks’, ‘tourism’,
‘hospitality’, ‘internet of things, ‘big data, ‘human-robot interaction’. These keywords
help us analyse the direction in which the current research is happening so that we can
formulate our future research agenda.
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Widely used variables/constructs and methodologies
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Figure 4 Most cited documents (see online version for colours)
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Figure 5 Occurrence of all keywords in the bibliometric analysis (see online version for colours)

machinelearning

forecasting
w
neural petworks human-rob@l interaction
=

social netwoiiging (online) management

tourism reigw
learning digor iMins  Pig@eta

= - tourism management
osiiality adogtion

- articial Mllizence informatiogechnology
interneg®f things hospitaliggindustry decisiomimaking
intelligeng@uildings

autogption robo@gmics

hotel ig@ustry
roftics Yo T A A

disrdition
decision supiiort systems
servicg fobots hatels
robots artitlgges
human robagiinteraction

't VOSviewer

3 Artificial intelligence

The recent trend in hospitality industry and tourism depicts that the use of robotics and
forecasting is gaining momentum. As the advancement in artificial intelligence,
especially robotics, is growing, the research being carried out in the field is also
increasing (Ivanov et al., 2019). Robotics is the primary field of research because it has
the maximum amount of application in hospitality, as it is a service industry. Robotics
finds its main use in the hospitality industry at the front desk as concierge, waiters in the
restaurants, at check-in, etc. Besides robotics, big data analytics for forecasting, whether
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it is hotel room occupancy, hotel room rate forecasting, reservation-based forecasting
method, or tourist arrival analysis, is an upcoming field (Al Shehhi and
Karathanasopoulos, 2020; Fiori and Foroni, 2020; Law, 1998). The websites and reviews
are useful tools for judging the customer’s feedback regarding various experiences
(Ajanovic and Cizel, 2020). In the bibliometric study, more than 50% of the research
articles focused on the theme related to robotics in hospitality. Artificial intelligence is
being used in hospitality services, especially at restaurants and hotels, followed by
airports focusing on human-robot interaction (Ivanov et al., 2019).

As technology advancements are taking place and changing the way how customer
service or operations are done, the inclusion of artificial intelligence by researchers and
practitioners is also on the rise (Huang and Rust, 2018; Marinova et al., 2017; Van Doorn
et al., 2017; Wirtz et al., 2018). The future consumers will rely heavily on the utilisation
of artificial intelligence as they become more time-driven and will delegate plenty of
their tasks to technology (Stylos, 2019). The willingness of customers to use the new
advancements in technology also depends on the product being offered and the novelty of
the same (Bahl et al., 2019). Willingness to use artificial intelligence has been explored in
the past literature from the perspective of organisational setting, consumer perception,
and consumer willingness (Lu et al., 2019). There are multiple theories, such as the TRA,
consumer acceptance of technology and the TAM, which talk about the willingness of the
consumer to accept the said technology (Venkatesh et al., 2012). Multiple articles focus
on organisational and consumer experience factors. Majority of the studies conducted on
the willingness of technology acceptance focus on the employee aspect of the
organisation and the consumer experience aspect. The analysis of the articles shows that
the willingness to accept artificial intelligence in the hospitality industry increases if the
consumer prefers it and finds improvement in the quality of service.

4 TCCM framework

The literature review in the above section depicts that artificial intelligence is a niche
field of research in the hospitality domain as its application is quite recent. The extant
literature only focuses on certain aspects of artificial intelligence rather than looking at it
holistically. Factors such as willingness to use, technology adoption, and consumer
experience are quite common and old topics. Still, a trend has been observed in the
articles focusing on artificial intelligence’s challenges and forecasting aspect. The
literature only focuses on one aspect of artificial intelligence as it is a nascent field but
it’s imperative to focus on certain other aspects of it as well to avoid major failure from
occurring. The TCCM framework helps examine the research gaps in the existing
literature so that a future direction of work can be determined.
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TCCM framework table

Table 2
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TCCM framework table (continued)
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4.1 Theory development (T)

The review of the extant literature shows a lack of theory building in the domain being
discussed. The theories and models such as AIDUA (Gursoy et al., 2019) and UTAUT
(Davis, 1989; Lu et al., 2019) are commonly used in the literature. However, TAM
(Davis, 1989) and USUS are the most highly used models in the literature. There are
multiple variations of the same and researchers are trying to build up new versions of the
same. All the models, frameworks and theories mainly focus on either the use of the
technology or the acceptance of the said technology. This creates a barrier in the research
being carried out as it talks about only one phenomenon. The current literature is mainly
focused on one direction and ignores other aspects such as its impacts or actual practical
implications. Due to artificial intelligence being a new idea in this domain, research is
being conducted on the aspects visible in the short term. Another area that is ignored is
the drivers or the enablers of artificial intelligence. The theory development related to the
economic and social impact of artificial intelligence is also missing. New theories and
models can be developed which can discuss the areas mentioned above.

4.2 Context (C)

The context in which the research is mainly focused upon in the hospitality industry is
adoption and use in hotels and restaurants for customer service. The majority of studies
have been done in the area of technology acceptance and use especially robots and
forecasting using artificial intelligence. Artificial intelligence in education, corporate
firms, day to day operations, transportation, On-site use, etc., has been left untouched.
Almost all the studies which have been conducted focus on the use of robotics and big
data in hotels and leave out educational institutes of hospitality, airlines, firms, etc. Very
few numbers of studies in actuality discuss the implications or impact of artificial
intelligence on different aspects such as economy, politics, human resource, environment,
society, cultural impact, future of Al, etc. Therefore, this creates an opportunity for the
researchers to focus on the said areas in the future.

4.3  Characteristics (C)

The literature review reveals that factors such as willingness to use, acceptance and
forecasting have been explored in quite some detail (Bowen and Morosan, 2018; Dickson
and Nusair, 2010; Law, 1998; Lin et al., 2019). However, factors such as the future of Al,
cultural and economic impact, artificial intelligence in hospitality education and effects
on firms have been left untouched. As the data related to willingness to use Al or big data
are easily available, there is a bias towards the said areas in the article. Very few
quantitative or qualitative studies have been carried out observing the impact of Al or any
other area related to it. Although the previous studies provide us with a solid
understanding of the implementation of Artificial intelligence in hospitality, it does not
focus on the aftermath of the same concerning various aspects.

4.4 Methodology

Most of the articles are based on a comprehensive literature review. The studies have
worked upon existing models and theories and worked further upon them from the
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perspective of the hospitality industry. A few articles have proposed models and
frameworks based on primary data. However, a few articles have also conducted
empirical research and analysed the data using regression analysis and SEM. Articles
focused on forecasting have used machine learning methods and an artificial neural
network approach to get the results. The most appropriate research method is mixed-
methods approach, which entails using qualitative and quantitative methods for theory
building and development.

5 Discussion and implications

The analysis carried out above clearly demonstrates that the factors responsible for being
focused upon in the hospitality industry related to artificial intelligence are from a certain
perspective only. Factors such as willingness to accept/ use artificial intelligence and
consumer experience are at the forefront, whereas barriers to Al, forecasting, and
hospitality technology are close behind. Willingness to accept/use is explored in the
literature from the point of consumer and employee use in hotels, restaurants, or other
services. The strong point of view is considered while elaborating on barriers to the use
and hospitality technology development. The robot-based hospitality industry will greatly
impact how people live their lives and conduct business (Webster and Ivanov, 2019).
Variables such as financial consideration, attitude, job insecurity, and market demand
plays an important role. The study’s findings help us analyse the crucial factors while
discussing artificial intelligence using the variables mentioned above. The study can help
in realising multiple benefits of tourism development through artificial intelligence and
can have multiple social, cultural and environmental impacts (Drosos and Skordoulis,
2018; Misso et al., 2018). It also helps in providing the researchers with a future agenda
or direction to explore.

6 Research implications

The study helps identify the variables/ factors that have been analysed in-depth and the
current trend in research. Most of the existing literature discusses or focuses on a certain
set of variables, models, and theories related to artificial intelligence. As the amount of
research done on the acceptance and use of artificial intelligence in hospitality is plenty,
the researchers can focus on other areas of hospitality with artificial intelligence.
Academicians and researchers can develop multiple frameworks and models employing
new variables or even using the existing ones, but according to the present time rather
than 20 years old.

6.1 Practical implications

As the study shows that a huge part of extant literature focuses on the acceptance and use
of artificial intelligence, the practitioners can employ the variables which boost the
acceptance and use of artificial intelligence. The variables that act as favourable for
adopting Al at hotels or restaurants can be adopted by the practitioners to expand the
consumer experience and increase the acceptability amongst employees. Policymakers
need to focus on the variables that help implement required technological changes at the
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education and firm level. Government policies can significantly impact the use of
artificial intelligence for day-to-day operations in the hospitality industry. Policymakers
should tackle the variables that act as a barrier to the growth of Artificial intelligence
technology used in the industry by making policies that counteract them.

7 Future research

In this study, we conducted a bibliometric analysis and reviewed the literature using the
TCCM framework. This study gives us an insight into the direction of the research in the
past and the present. Taking learning from them, the researchers can either modify or
work in-depth on the given model from the perspective of the current technological
situation or develop their theories to suit the current situation better. Most of the literature
talks about the acceptability or the use of artificial intelligence, especially in terms of
service robots. For future research purposes, the scholars can investigate the domain of
artificial intelligence from the viewpoint of infrastructure, education, barriers, challenges,
government support, employability, or artificial intelligence to combat dire economic
situations. The impact of society and culture needs to be explored in-depth as they play a
pertinent role in the hospitality industry.

8 Conclusions

This study presents a systematic summary of the articles published in the area of artificial
intelligence in hospitality from 1984 to 2020. With the application of the TCCM
framework, this study helps the researchers in deciding the future course of action by
identifying the gaps, prominent characteristics and methods used (Singh and Dhir, 2019).
The TCCM framework along with bibliometric analysis provides a comprehensive
picture of the literature published from 1984 to date related to artificial intelligence. As
the findings depict, the hospitality industry is still lagging in using Al to its full extent.
Compared to other sectors, the research, and the practical application of Al in the
hospitality industry still leaves a lot to be desired. The research in the hospitality industry
is more focused on the actual use of artificial intelligence, barriers, human experience,
and various types of artificial intelligence technology rather than the technical aspects
like in the engineering domain. Therefore, this analysis provides a picture of the current
state of artificial intelligence in the hospitality domain and gives us a future direction.
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