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KAKO VESTACKA INTELIGENCIJA TRANSFORMISE TURISTICKU DELATNOST:
PREGLED LITERATURE

Apstrakt: Kao i u mnogim drugim delatnostima, vestacka inteligencija se sve vise
primenjuje u turizmu, koji je veoma osetljiv na trziSnu dinamiku i tehnoloski napre-
dak. Ovaj rad ima za cilj da istrazi primenu vesStacke inteligencije u turistickoj delat-
nosti, sa posebnim fokusom na upotrebu robota i ¢etbotova. Na osnovu stvarnih
primera, identifikovane su tri vrste robota: mehanoidi, humanoidi i androidi. Takode
su analizirani nacini na koje kompanije, poput turistickih agencija i hotela, koriste
Cetbotove. Kroz pregled dostupne literature, ovaj rad identifikuje prednosti kori-
$¢enja tehnologija zasnovanih na vestackoj inteligenciji, izazove koje one donose i
moguca reSenja za njihovo prevazilazenje.
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HOW ARTIFICIAL INTELLIGENCE IS TRANSFORMING THE TOURISM INDUSTRY:
A LITERATURE REVIEW

Abstract: As in many other industries, artificial intelligence is increasingly being
integrated into tourism, which is highly responsive to market dynamics and tech-
nological advancements. This paper aims to explore the implementation of artificial
intelligence (Al) in this industry, with a particular focus on the use of robots and
chatbots. Based on real-world examples, three types of robots are identified: mech-
anoids, humanoids and androids. The ways in which companies such as travel agen-
cies and hotels utilize chatbots are analyzed as well. Through a review of available
literature, this paper identifies the benefits of using these Al-driven technologies,
the challenges they bring, and possible solutions for overcoming them.
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1. INTRODUCTION

Tourism is one of the most important sectors of the global economy. It represents
a key component of economic growth in many developing countries (Ekanayake &
Long, 2012) and is equally important for both developed and less developed nations
(Pjani¢, 2019). According to preliminary estimates by UN Tourism (2025), total ex-
port revenues from tourism are projected to reach a record USD 1.9 trillion in 2024.
However, tourism is a complex phenomenon, as it is closely linked to the progress
and expansion of other industries (Bunghez, 2016). Technological innovations are of
particular importance as they have a consistently transformative impact on tourism
operations, driving growth and improving the competitiveness of the sector (Buha-
lis, 2020; Gall, 2023).

Artificial intelligence in particular has emerged as an important technology that is
reshaping many industries nowadays, including tourism (Bhaskar & Sharma, 2022).
Moreover, tourists show a willingness and positive attitude towards the use of Al
when traveling and staying in hotels (Buhalis & Moldavska, 2022). Given consumer's
ever-growing expectations, it is essential to adapt to changing demand in order to
maintain a competitive advantage and ensure customer satisfaction (Rawal et al.,
2023). In this context, Al is predicted to have a major influence on both consumers
and businesses, especially in tourism (Koo et al.,, 2021).

This paper aims to assess the current state of artificial intelligence implementation
in the tourism industry. The aim is not to empirically investigate or solve a spe-
cific research problem, but rather to systematically review the existing literature.
Through the analysis of various case studies, it attempts to identify the key benefits
and challenges and provide practical insights that can support industry profession-
als in decision-making and future developments.

To achieve the defined objective, this paper is structured into several key sections. It
begins with an overview of the basic principles of artificial intelligence. Next, the ap-
plications of artificial intelligence in tourism, underpinned by relevant case studies,
are presented. Finally, based on a comprehensive literature review and case studies,
the key benefits and challenges associated with the adoption of artificial intelligence
in the tourism industry are highlighted.

2. CORE CHARACTERISTICS OF ARTIFICIAL INTELLIGENCE

There is currently no universally accepted definition of artificial intelligence, as the
existing definitions depend, among other things, on the research objectives (Wang,
2019). First and foremost, defining intelligence itself is a challenge. In addition, be-
haviors that were once considered signs of machine intelligence are quickly be-
coming unremarkable due to the rapid development in the field of Al (Kaplan &
Haenlein, 2019). However, most definitions include the explanation that it is the
use of machines that exhibit characteristics of human intelligence (Huang & Rust,
2018). Current explanations of Al do not differ significantly from the original one
introduced at Dartmouth College in 1956. Back then, Al was similarly defined as
~making a machine behave in ways that would be called intelligent if seen in a hu-
man” (Hutson, 2017, p. 19).
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In order to function and perform tasks that were previously done by humans, an Al
solution requires a large amount of data and a strategy for continuous data generation
to enable continuous learning. In addition, a clearly defined task structure is required
for the development of the system. Machine learning algorithms are then used to rec-
ognize patterns and make predictions from unstructured data. However, true learning
and improvement comes from dealing with real-world business situations (Taddy, 2018).
Previous research suggests that artificial intelligence will become an integral part of
everyday life, not only affecting individuals but also fundamentally changing the way
businesses operate, make decisions and communicate with key stakeholders. The ques-
tion is not "whether Al will play a role in these elements, but rather what role it will play
and, more importantly, how Al systems and humans can peacefully coexist” (Haenlein
& Kaplan, 2019, p. 9).

3. ARTIFICIAL INTELLIGENCE IN THE TOURISM INDUSTRY
3.1 Key trends and applications

Artificial intelligence is becoming increasingly important in the tourism industry (Fouad
et al,, 2024), as evidenced by the continuous increase in scientific papers whose most
common topics are related to the use of Al, such as the use of big data for demand
forecasting and customer satisfaction measurement, augmented reality (AR) and vir-
tual reality (VR) in the value co-creation process, the impact of the COVID-19 pandem-
ic on the adoption of service robots and emerging trends in smart tourism (Nannelli
et al,, 2023, p. 1326). According to Huang et al. (2022), Al can be found in the tourism
industry in the form of “search/booking engines, virtual agents/chatbots, robots and
autonomous vehicles, kiosks/self-service screens and AR/VR devices” (p. 1085).
Bulchand-Gidumal et al. (2023) conducted a study on the impact of Al on hotel's mar-
keting functions, and concluded that there are ten trends related to Al's contribution
to hospitality and tourism marketing (Figure 1). Although the ten identified trends are
categorized into four main groups, most of them influence all groups.

Figure 1: Al trends for tourism industry
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Source: Bulchand-Gidumal et al. (2023, p. 2353), adapted by the authors
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For example, Al can leverage demographic data and consumer habits to create
personalized offers (Soni-Silva, 2024). Such offers make travel more cost-effective
by guaranteeing that reservations are perfectly tailored to individual preferences
(Zsarnoczky, 2017). In this way, Al solves one of the leading challenges of match-
ing supply and demand. Once tourists are in a destination, Al support can become
even more important. For example, language translation applications, voice recog-
nition, and natural language processing systems can be useful tools for overcoming
language barriers (Bulchand-Gidumal, 2022). In general, the application of artificial
intelligence in the tourism industry can significantly impact customer experience,
increasing their satisfaction, which in turn leads to positive economic effects. Ad-
ditionally, employee productivity is enhanced as they can focus on priority tasks
(Adaobi et al., 2024).

Industry representatives who participated in the study by Bulchand-Gidumal et al.
(2023) stated that Al enhances employee’s abilities, such as vision and hearing, al-
lowing them to better understand and anticipate customer needs both proactively
and reactively. As a result, they highlighted the importance of employees being able
to integrate technology into operational processes to complement human capabili-
ties effectively. Employees are expected to adapt to new technologies and the same
applies to customers. Additionally, the characteristics of the artificial intelligence
system and service characteristics have been identified as two key elements that are
anticipated to influence consumer behavior in the future (Flavian & Casald, 2021).

3.2 Case studies

Human-robot interaction and intelligent agents like chatbots stand out as the most
frequently researched topics in the field of Al applications within the tourism indus-
try (Cain et al.,, 2019). This focus is also reflected in a global survey of hotel chains
from 2024, in which rule-based Al tools — such as process optimization and recom-
mendation engines — are named as the most important innovation focus for the next
two years (Statista, 2025). For this reason, these two areas are elaborated on below,
with specific examples provided.

3.2.1 Robotics

The majority of research regarding robotics in the tourism industry was concentrat-
ed on specific environments such as restaurants, hotels and bars (with significantly
less attention given to other tourism sectors like airports, events, theme parks etc.)
(Ivanov et al.,, 2019). Recent studies are focused on anthropomorphism, which in-
volves assigning human traits, characteristics or behaviors to nonhuman entities,
shaping how people perceive, engage with and accept things like robots. Anthro-
pomorphism-based physical Al robots can be categorized into three groups: mech-
anoid, humanoid, and android robots (Saputra et al., 2024).

Mechanoid or machine-like robots (De Jong et al., 2021) lack both human traits and a
human-like appearance (Kang et al., 2023). Some of the key reasons for their imple-
mentation within service industry are enhanced efficiency through speed and dura-
bility, as well as ensuring consistency. A good example of this group is Cafe X robotic
barista, capable of making 120 cups of coffee per hour (Tussyadiah, 2020). Although
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Cafe X is the first kiosk in the United States to be fully automated, it is not the only
business of its kind. On the contrary, the use of robotic baristas has been on the
rise, a trend that became especially evident during the Covid-19 pandemic (Sung &
Jeon, 2020). Employee-free coffee shops have become an integral part of daily life
in South Korea as well. In these automated cafés, robot baristas prepare beverages
based on customer orders, which can be placed at self-service kiosks or in advance
via a mobile app to optimize efficiency and reduce wait times. The system is highly
efficient, with the robot capable of producing 90 cups in a single hour and 14 si-
multaneously (Hwang et al., 2021). Mechanoid robots, primarily resembling those
used in industrial settings, are utilized not only for preparing coffee and cocktails
but also in kitchen operations. And here, they are most commonly employed in the
form of a robotic arm (Bendel & Peier, 2023). Additionally, in the Fly Zoo Hotel, the
world's first fully automated hotel that uses facial recognition, such robots are not
only used for making drinks and food (e.g., ice cream) but also for guiding guests
and delivering meals and other items (Luo & Pan, 2021).

Humanoid service robots are distinguished by their human-like design, which typical-
ly includes a head, extremities, and the ability to mimic human movement. However,
it is not uncommon for these robots to have human-like features simplified, making
them only partially resemble humans (Huang & Liu, 2022). Pepper is an example of
carefully designed humanoid robot with smooth curves to enhance both appeal and
safety in human surroundings. Introduced in 2014 for B2B needs, it was later adapt-
ed to serve B2C purposes. This is a mobile robot enabled to move via three wheels.
Additionally, it is equipped with various sensors, cameras, microphones, loudspeak-
ers, LEDs and a tablet (Pandey & Gelin, 2018), featuring a touch-sensitive screen,
which provides an alternative for interaction if voice recognition fails (Barakeh et al.,
2019). In Tokyo's Pepper Parlor café, Pepper humanoid robots are not only used for
brewing coffee but also for handling orders, engaging with customers and main-
taining cleanliness (Yoo et al., 2022). It has been proven that these robots, with
certain adjustments, can also be used as museum guides. In such a setting, dialogue
is adapted based on the visitor's age by integrating explicit questions posed by the
robot during interaction with observations of user behavior. Based on that, Pepper
has the ability to suggest what to visit next in the museum (Castellano et al., 2020).
Android robots are the most sophisticated type of anthropomorphic robots, de-
signed to project human-like appearance and behavior at the highest level (Jia et al.,
2021). Androids are commonly used in customer service, reception, entertainment
and research. A distinguished example is Aura, a robot that interacts with visitors in
the Las Vegas Sphere. The adoption of this group of robots in the hospitality indus-
try has been limited due to high costs associated with both hardware and training
(Saputra et al., 2024). In addition, androids, also known as realistic robots, elicit more
negative attitudes compared to the other two categories of robots (Akdim et al.,
2023). Historically, the significance of developing androids, as opposed to human-
oid robots, was not fully recognized within the robotics community (Mac Dorman
& Ishiguro, 2006).
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3.2.2 Chatbots

Chatbots are "computer programs designed to simulate human communication
through text or voice interaction”. This type of Al technology uses machine learning
algorithms and natural language processing to understand user questions and pro-
vide adequate answers (Wang, 2024, p. 57). Eliza, chatbot from the 60s, is assumed
to be the first of its kind known publicly. This chatbot, which worked within a specific
domain and did not understand the conversation, only recognized patterns along
with intelligent formulations and provided responses based on that. Nevertheless,
many users initially thought they were conversing with a human (Shum et al., 2018).
Nowadays, chatbots are widely applied in various fields (Caldarini et al., 2022) such
as e-commerce (Skrebeca et al,, 2021), education and research (Kooli, 2023), public
transport (Zumstein & Hundertmark, 2018), healthcare (Laymouna et al., 2024) etc.
Overall, they are highly benéeficial in the domain of customer service, particularly for
handling simple inquiries efficiently (Falstad & Skjuve, 2019). The simplest and most
widely used types of chatbots on the market are those presented in the form of
buttons and drop-down menus. Users are expected to make choices to reach a final
answer, following the principles of decision trees (Gupta et al., 2020).

Along with the demonstrated potential and continued growth in the market, chat-
bots have begun to be applied to a greater extent in tourism industry as well (Zla-
tanov & Popesku, 2019). The use of chatbots is particularly important for travel
agencies, as it helps them reduce operational costs by eliminating the need to hire
travel advisors. Based on customer feedback, agencies observe that users are highly
satisfied with the ability to receive reliable and useful information from Al chatbots.
However, research shows that some customers still prefer travel support from hu-
man travel agents (Pillai & Sivathanu, 2020).

Hotels are also showing growing interest in using chatbots. Their primary goal is to
encourage direct bookings by offering instant responses through chatbots on their
websites. This approach would reduce commission costs for external sales, which
usually account for 15% to 30% of hotel revenue (Buhalis & Cheng, 2020). In this
way, booking rooms is available for Marriot Hotels (Ukpabi et al., 2019). This hotel
chain is certainly not the only one using such Al tools: Hilton, Radisson Blue, KLM
and Edwardian Hotels are just some of the other examples (Ukpabi et al., 2018). Be-
sides official websites, chatbots are also widely used on social media platforms like
Facebook (Ukpabi et al., 2019).

4. BENEFITS AND CHALLENGES OF Al IMPLEMENTATION IN TOURISM

Artificial intelligence brings numerous benefits to companies, with one of the most
important advantages being operational cost savings. Artificial intelligence can be
more efficient than humans, which can be seen in the use of chatbots for gathering
information and reaching a broad audience (Adamopoulou & Moussiades, 2020). For
example, Booking.com's chatbot automatically resolves 30% of customer inquiries in
under five minutes (Calvaresi et al., 2023). However, many consumers still prefer con-
tact with human employees rather than artificial intelligence chatbots. To enhance
the acceptance of Al technologies like chatbots, it is recommended that they be im-
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proved by incorporating humanistic qualities. Advancements in artificial intelligence
and machine learning are expected to make it harder to distinguish whether customer
interactions are occurring with a chatbot or a human (Adamopoulou & Moussiades,
2020). Additionally, it would be crucial to raise public awareness of the features of Al
chatbots through mass media and educational campaigns (Kelly et al., 2022).

Despite many advantages, the use of artificial intelligence brings with it numerous
challenges. Finding the right balance between human and digital interaction stands
out as one of the main difficulties of applying artificial intelligence in tourism, as well
as other service industries (Limna, 2023). Also, there is a noticeable increase in peo-
ple’s fear regarding ethics in Al, which has led to the rise of standardization bodies
that are beginning to address these concerns and integrate them into established
standards (Jan et al., 2023). It is considered necessary to anticipate future ethical
obstacles related to the application of artificial intelligence in the tourism industry
now, as there is a fear that it will be too late to resolve them when they arise (Belk,
2021). In addition, the future is expected to bring new complexities, thus tourism
industry must consider challenges such as space and design adjustments for accom-
modating service robots in hotels, restaurants and other venues, used whether for
direct or indirect guest services (lvanov & Webster, 2017).

Highly realistic robots often create discomfort in consumers, who also may feel
judged due to the robot's strong social presence. Therefore, managers are advised
to choose solutions with a more mechanical appearance or minimal human-like
features, which will consequently positively affect the overall experience and cus-
tomer satisfaction (Holthower & Van Doorn, 2023). The discomfort people expe-
rience about humanlike robots, known as “uncanny valley”, stems from attributing
emotional and sensory experiences to these machines, rather than from their ability
to perform actions (Gray & Wegner, 2012). By emphasizing the fact that a robot is
just a machine, the consumer’s sense of discomfort can be reduced. For instance,
instead of giving a robot human name, it is preferable to refer to it by its model
number (Mende et al,, 2019).

Additionally, robots like Pepper are capable of performing tasks that require me-
chanical or analytical intelligence, but they lack intuition and empathy. Therefore,
they should be viewed only as an interactive implement and not as a complete
replacement for human staff (Tuomi et al., 2021). A study conducted by Kim et al.
(2023), which focused on examining the impact of robot’s visual features and service
autonomy on customer acceptance in a café setting, found that the intention to use
the service was lowest when the robot had a high level of visual human-like features,
regardless of its level of autonomy. This further supports the fact that, although
many companies in the tourism industry have decided to incorporate robots into
frontline roles, very few have been successful in doing so (Rosete et al., 2020).

As hospitality companies integrate service robots to enhance customer experiences,
human-robot interaction (HRI) guidelines and standards will become increasingly
important in ensuring service quality. Henn-na Hotel in Japan learned this in 2019
when it retired half of its 243 robots after they proved unreliable in performing tasks
usually done by humans in other hotels — from carrying luggage to answering sim-
ple questions and engaging in conversations with guests (Collins, 2020).
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5. CONCLUSION

Artificial intelligence is becoming increasingly important in the transformation of
the tourism industry. As the literature review and the practical examples analyzed
in this paper show, Al-driven tools and applications, especially chatbots and robots,
are very promising in areas such as cost reduction, operational efficiency, speed
and reliability of basic customer interactions and personalization of services, which
is why organizations in the tourism industry are increasingly adopting these tech-
nologies.

Despite these benefits, there are still many challenges that need to be addressed.
One of the main challenges identified in the literature is finding an appropriate
balance between these digital solutions and human interaction. For example, over-
ly humanoid robots, although technologically impressive, often cause discom-
fort among guests. Therefore, the importance of choosing a robot design based
on guest perception and comfort is particularly emphasized. Chatbots have also
emerged as important Al tools in tourism, proving their ability to handle customer
queries quickly and efficiently. However, despite the benéefits they offer, many cus-
tomers still prefer human interaction. It will therefore be crucial to design Al in such
a way that it complements, rather than replaces, human employees.

Overall, the integration of artificial intelligence in tourism remains promising and
offers significant opportunities for innovation and competitive differentiation. How-
ever, to remain competitive in this rapidly evolving industry, it is crucial to find a
balance between using artificial intelligence to enhance the guest’s experience and
maintaining human hospitality.
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