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Abstract: Tourism is one of the most important sectors of the global economy, generating billions of euros
in revenue and supporting millions of jobs. However, the tourism industry also faces many challenges, such
as changing consumer preferences, environmental impacts and competitive pressures. In this paper, we
explore how specialized and generative Al, a branch of artificial intelligence that can create novel content,
such as text, images, or audio, can support hotels and other tourist accommodation companies in enhancing
their products and services, improving their marketing and communication strategies and optimizing their
operations and management. We review the existing literature on Al and its applications in tourism and
propose potential use cases of generative Al for tourist companies. We also present some examples of
generative Al tools that can be used for these purposes and discuss their benefits and limitations. Finally,
we offer some conclusions and future implications for research and practice in this emerging field.
Theoretical implications of the present paper suggest that the incorporation of generative Al in the tourism
sector can significantly advance the current understanding of Al applications in service industries. By
leveraging machine learning techniques, such as deep neural networks and generative adversarial networks,
the tourism industry can create novel content and optimize various operations. This study enriches existing
literature by identifying new use cases for generative Al, thus providing a foundation for further academic
inquiry. Practically, our findings reveal several actionable insights for tourism companies. Generative Al
tools can be harnessed to personalize customer experiences, enhance marketing efforts, and streamline
operational management.

Keywords: Artificial Intelligence; Generative Artificial Intelligence; Operational Management,; Customer
Satisfaction, Personalized Travel.
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1. Introduction

Tourism is one of the most dynamic and diverse sectors of the global economy, contributing to about 10%
of the world's gross domestic product (GDP) and employment, according to the World Tourism
Organization (UNWTO, 2019).

Tourism also plays a vital role in promoting cultural exchange, social development and environmental
conservation. However, the tourism industry also faces many challenges, such as changing consumer
preferences, environmental impacts and competitive pressures. These challenges require tourism
businesses to constantly innovate and adapt to the evolving market and societal demands, as well as to
leverage the opportunities offered by new technologies and digitalization.

One of the key components of the tourism industry is the accommodation sector, which includes hotels,
resorts, bed and breakfasts, hostels and other forms of lodging for tourists. The accommodation sector
accounts for about 20% of the total tourism revenues and employment and has a significant influence on
the quality and satisfaction of the tourist experience (UNWTO, 2019). Therefore, it is crucial for
accommodation providers to enhance their products and services, improve their marketing and
communication strategies and optimize their operations and management, in order to attract and retain
customers, increase their profitability and competitiveness and create positive social and environmental
impacts.

Generative Al is a relatively new and emerging field of research, which aims to create novel and
realistic content, such as text, images, or audio, using machine learning techniques, such as deep neural
networks, generative adversarial networks, or variational autoencoders (Goodfellow et al., 2020; Kingma
& Welling, 2014). Generative Al has various applications in different domains, such as computer vision,
natural language processing, speech synthesis, music generation, art and design (CAO et al., 2020).

Artificial intelligence (Al), defined as the ability of machines to perform tasks that require human
intelligence, such as reasoning, learning and creativity (Russell & Norvig, 2016), is one of the most
promising technologies that can help tourism businesses achieve these goals. Al can provide various
benefits for tourism businesses, such as increasing efficiency and productivity, reducing costs and errors,
improving decision making and planning, personalizing and customizing offers and experiences and
enhancing customer loyalty and satisfaction (Buhalis & Sinarta, 2019). Al can also enable tourism
businesses to generate novel and valuable content, such as text, images, or audio, that can be used for
various purposes, such as creating new products and services, improving marketing and communication
strategies and optimizing operations and management. This branch of Al is known as generative Al.

In this paper, we explore how generative Al can support hotels and other tourist companies in
enhancing their products and services, improving their marketing and communication strategies and
optimizing their operations and management. We review the existing literature on Al and its applications
in tourism and propose some potential use cases of generative Al for tourist accommodation providers. We
also present some examples of generative Al tools that can be used for these purposes and discuss their
benefits and limitations. Finally, we offer some conclusions and future implications for research and
practice in this emerging field.

1.1 Research design and methodology

This paper explores how generative Al can support hotels and other tourist accommodation companies in
enhancing their products and services, improving their marketing and communication strategies, and
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optimizing their operations and management. The research design involves a comprehensive review of the
existing literature on Al and its applications in tourism.

The author proposes potential use cases of generative Al for tourist companies and presents examples
of generative Al tools that can be used for these purposes. He also discuss the benefits and limitations of
these tools and offer conclusions and future implications for research and practice in this emerging field.

The research method includes reviewing the existing literature on Al and its applications in tourism,
proposing potential use cases of generative Al for tourist accommodation providers, and presenting
examples of both generative and specialized Al tools. The application of Al in tourism accommodation and
touristic destinations is still at an early stage, but this paper will explore the state-of-the-art technologies
applied to tourism and will propose both practical applications and future scenarios.

The author discusses the benefits and limitations of these tools and offers conclusions and future
implications for research and practice in this emerging field.

2. Generative Al

Generative Al is a subset of Al that aims to create new content or data that is not directly derived from
existing data, but rather follows the patterns and distributions learned from the data (Goodfellow et al.,
2020). Generative Al can be seen as a form of artificial creativity, as it can produce novel and original
content that can be useful or appealing for humans. Generative Al can also be seen as a form of artificial
augmentation, as it can enhance or complement human creativity and capabilities. Generative Al can be
applied to various domains and modalities, such as natural language, images, audio, video, music, art,
design and games.

Generative models are probabilistic models that learn the underlying distribution of the data and can
generate new data samples from that distribution. Generative models can be further divided into two
categories: parametric and non-parametric models. Parametric models assume a fixed and predefined form
of the distribution, such as a Gaussian or a mixture of Gaussians and estimate the parameters of the
distribution from the data. Examples of parametric generative models include hidden Markov models
(HMMs), Bayesian networks and Gaussian mixture models (GMMs). Non-parametric models do not
assume a fixed form of the distribution, but rather infer it from the data. Examples of non-parametric
generative models include kernel density estimation (KDE), Dirichlet process and Gaussian process (GP).

One of the most popular and powerful types of generative models is the large language model (LLM),
which is a neural network that learns to predict the next word or token in a sequence of text, given the
previous words or tokens. LLMs can be trained on large amounts of text from various sources and domains,
such as books, news articles, social media posts, web pages and scientific papers, and can generate coherent
and diverse texts on various topics and styles, given a prompt or a context. LLMs can also perform various
natural language processing (NLP) tasks, such as text summarization, machine translation, question
answering, sentiment analysis and text classification, by using different input formats or prefixes (Brown
et al., 2020).

LLMs are based on the transformer architecture, which is a type of neural network that relies on self-
attention mechanisms to encode and decode sequences of text, without using recurrent or convolutional
layers. Transformers can capture long-range dependencies and complex relationships among words or
tokens and can handle variable-length inputs and outputs. Transformers can also be pre-trained on large-
scale unlabeled text data and fine-tuned on specific downstream tasks with labeled data, which can improve
their performance and generalization (Vaswani et al., 2017).
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Some of the most well-known and widely used LLMs include GPT-3, BERT, XLNet, TS5 and DALL-
E. GPT-3 is a generative pre-trained transformer model that can generate fluent and diverse texts on various
topics and styles, given a prompt or context. GPT-3 has 175 billion parameters and was trained on 45
terabytes of text data from the internet, which covers a wide range of domains and languages. GPT-3 can
perform various NLP tasks, such as text summarization, machine translation, question answering,
sentiment analysis and text classification, by using different input formats or prefixes. GPT-3 can also
generate non-textual content, such as images, diagrams, or tables, by using text descriptions or ASCII codes
(Brown et al., 2020). BERT is a bidirectional encoder representation from transformers model that can
encode both the left and the right context of a word or a token and can generate a vector representation for
each word or token in a sequence of text. BERT has 340 million parameters and was trained on 16 gigabytes
of text data from Wikipedia and BookCorpus, which covers mainly English language and general domain
knowledge. BERT can perform various NLP tasks, such as text summarization, machine translation,
question answering, sentiment analysis and text classification, by using different input formats or prefixes
and by adding an additional output layer for each task (Devlin et al., 2019).

2.1. Al for tourism

Tourism is a complex and multifaceted phenomenon, involving various stakeholders, activities,
destinations, cultures and preferences. Therefore, tourism poses many challenges and opportunities for data
analysis, modeling and decision making, which can benefit from the application of generative Al
techniques.

Generative Al can be used to create novel and realistic content related to tourism, such as images,
videos, texts, sounds, or maps, which can enhance the quality and diversity of the tourism experience. For
example, generative Al can be used to synthesize virtual tours of historical sites, generate personalized
travel recommendations, create realistic simulations of natural environments, or produce artistic renditions
of tourist attractions. Moreover, Al can be used to analyze and understand the behavior and preferences of
tourists, such as their travel patterns, motivations, satisfaction and feedback, which can help optimize the
design and management of tourism products and services. For example, Al can be used to model the
demand and supply of tourism resources, segment and profile the tourism market, predict the impact of
tourism on the environment and society, or generate actionable insights for tourism policy and planning.

2.1.1.  Parametric generative models for tourism

Parametric generative models assume a fixed and predefined form of the data distribution and estimate the
parameters of the distribution from the data. Some of the common parametric generative models used for
tourism are Hidden Markov Models (HMMs), Bayesian networks and Gaussian Mixture Models (GMMs).

HMMs are probabilistic models that capture the sequential and temporal dependencies of discrete data,
such as texts or symbols. HMMs have been used to model the travel behavior and preferences of tourists,
based on their sequences of visited locations, activities, or preferences. For example, Yuan et al. (2014)
proposed a latent topic HMM to discover the latent travel topics and patterns of tourists from their
trajectories. Yuan et al. (2019) proposed a multi-dimensional HMM to model the temporal, spatial and
semantic aspects of tourist mobility. Pan et al. (2016) proposed a probabilistic latent preference analysis
model, which combines HMM and latent Dirichlet allocation (LDA), to infer the latent preferences of
tourists from their check-in data.
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Bayesian networks are probabilistic graphical models that capture the conditional dependencies and
causal relationships of variables, such as attributes, features, or ratings. Bayesian networks have been used
to model the tourism demand and supply, based on the factors that influence the decision making of tourists
and providers. For example, Chang et al. (2021) proposed a model to predict the hotel occupancy rate,
based on hotel customer reviews, room prices, occupancy rates and other hotel data. Roumiani et al. (2022)
proposed a neural network to estimate the tourism carbon footprint. Hsu et al. (2019) proposed a Bayesian
network to analyze the satisfaction and loyalty of tourists, based on their expectations, perceptions and
emotions.

GMMs are probabilistic models that assume that the data are generated from a mixture of Gaussian
distributions, each representing a cluster or a component. GMMs have been used to segment and profile
the tourism market, based on the similarities and differences of tourists in terms of their demographics,
behaviors, or preferences. For example, Zheng and Zhang (2023) proposed a model that combines gray
models and neural networks to predict tourism demand, based on factors like tourism price and exchange
rate. Kim, M. J., Hall, C. M. & Chung N. (2023) proposed a mixed method approach to explore the roles
of Al and smart apps in influencing public transport usage among different age and gender groups for
domestic tourism.

2.1.2. Non-parametric generative models for tourism

Non-parametric generative models do not assume a fixed form of the data distribution, but rather infer it
from the data. Some of the common non-parametric generative models used for tourism are Kernel Density
Estimation (KDE), Dirichlet process and Gaussian Processes (GPs).

KDE is a non-parametric method that estimates the density of the data by placing a kernel function,
such as a Gaussian or a uniform, at each data point. KDE has been used to generate and visualize the spatial
distribution of tourists, based on their locations or trajectories. For example, Liang, Ahmad & Mohidin
(2023) used a KDE to explore the distribution on points of interest (POI), demonstrating that the spatial
distribution is significantly influenced by social economy, industrial base, transportation conditions,
tourism market, and natural resources. Scholz & Jeznik (2020) used a KDE methodology to study tourists’
distribution and sentiment, based on Twitter data. Lee & Tsou (2018) proposed a KDE based methodology
to study geo-tagged photos posted on Flickr social network and collected by tourists, demonstrating how
the tourists’ movement pattern changes according to the season.

Dirichlet process is a non-parametric Bayesian model that allows the number of components or
clusters to grow with the data. Dirichlet process has been used to discover and analyze the latent topics or
themes of tourism texts, such as reviews, blogs, or news. For example, Sutherland et al. (2020) proposed a
Dirichlet based model to combine topic modeling and sentiment analysis to forecast hotel demand. Afaq,
Gaur & Singh (2022) proposed a Dirichlet mixed model to perform topic modeling and sentiment analysis
on online reviews of global chain hotels.

GP is a non-parametric Bayesian model that defines a prior distribution over the functions that map
the inputs to the outputs, such as regression or classification functions. GP has been used to predict and
optimize the tourism performance and outcomes, based on the input factors or features. For example, Wu
et al. (2012) proposed a GP regression model to forecast the tourism demand, based on different historical
data (prices in destination, transportation costs and others).
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3. Al applications for small touristic companies

Most of the proposed studies focus on the application of Al to tourism in the territories, but Al, especially
the new low-cost system like OpenAl ChatGPT, Microsoft Copilot and other similar generative Als, can
be successfully applied even to medium or small touristic companies, which face various challenges and
opportunities in the competitive and dynamic tourism industry.

One of the most interesting applications of generative Al is to create personalized and tailored travel
products and services for tourists, based on their preferences, needs, and expectations. For example,
generative Al can be used to generate customized itineraries, recommendations, or offers, based on the
tourists' profiles, interests, and feedback. This can enhance the customer satisfaction and loyalty, as well as
increase the revenue and profitability of the touristic companies.

Another application of generative Al is to generate engaging and attractive content and media for
marketing and promotion purposes, such as images, videos, texts, or audio. For example, generative Al can
be used to synthesize realistic and high-quality images or videos of touristic destinations, attractions, or
activities, based on the tourists' preferences or emotions. This can enhance the appeal and attractiveness of
the touristic products and services, as well as stimulate the curiosity and imagination of the tourists.

Al-powered recommendation systems can analyze customer data to provide personalized travel
suggestions tailored to individual preferences and past behavior. This helps small companies deliver a more
engaging customer experience and increase sales. For example, a small travel agency can use an Al system
to generate customized travel packages for each customer, based on their budget, destination, activities,
and feedback. The system can also send personalized notifications and reminders to the customers, such as
weather updates, travel tips, or special offers. This can improve customer retention and loyalty, as well as
generate word-of-mouth referrals.

Al chatbots and virtual assistants can provide 24/7 customer support, answer common queries, and
even help with booking and planning. This improves responsiveness and frees up staff time for other tasks.
For example, a small hotel can use an Al chatbot to interact with potential guests, answer their questions
about the facilities, amenities, and rates, and help them make reservations and payments. The chatbot can
also send confirmation emails, check-in instructions, and welcome messages to the guests, as well as
provide them with local information and tips during their stay.

Al can automate repetitive tasks like revenue management, inventory control, and customer
segmentation. This streamlines operations and reduces costs for small companies with limited resources.
For example, a small restaurant can use an Al system to analyze the customer demand, adjust the menu
prices, and optimize the food inventory, based on the season, weather, and events. This can improve the
profitability and efficiency of the restaurant, as well as reduce food waste and environmental impact.

Al algorithms can monitor online reviews and social media to detect customer sentiment and identify
areas for improvement. This provides valuable feedback for small businesses to enhance their offerings.
For example, a small tour operator can use an Al system to analyze the reviews and ratings of its customers
on platforms like TripAdvisor, Facebook, or Twitter, and identify the strengths and weaknesses of its
services, such as the quality of the guides, the itinerary, the accommodation, etc.

Al enables small companies to deliver highly targeted and relevant marketing messages to potential
customers, increasing campaign effectiveness and return on investment. By using Al algorithms to analyze
customer data, such as demographics, behavior, preferences, and feedback, small companies can segment
their audience and tailor their messages to suit their needs and interests. For example, a small travel agency
can use an Al system to generate personalized emails for each customer, highlighting the benefits and
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features of the travel products or services that match their profile and budget. This can increase the
conversion rate and customer loyalty, as well as reduce the marketing costs and efforts.

These are some of the examples of how Al can be applied for small touristic companies, which can
benefit from the advantages and opportunities of generative Al, such as data augmentation, pattern
discovery, knowledge extraction, and content creation. However, these applications also require careful
consideration and evaluation of the quality, reliability, and ethics of the generative models and their outputs,
as well as the alignment with the goals and values of the touristic companies and their customers.

While Al adoption may require upfront investment, the benefits in terms of improved customer
experience, operational efficiency, and competitiveness can be significant for small tourism businesses.
Partnering with Al solution providers or leveraging oft-the-shelf tools can make the technology accessible
even for resource-constrained small companies.

4. Discussion

Al is a rapidly evolving field that offers many opportunities and challenges for creating new data samples
from existing data. The main benefits of Al are that it can augment the existing data and enhance the
performance and robustness of various tasks, such as image synthesis, natural language generation, data
analisys, etc. It can also learn the underlying patterns and distributions of the data and enable the discovery
of new insights and knowledge, such as latent factors, causal relationships, hidden features, etc.
Furthermore, it can enable the exploration and creation of novel and artistic data samples that can stimulate
human creativity and innovation, such as style transfer, image manipulation, text rewriting, etc., all of
which can contribute to great enhancements in work patterns for every kind of touristic company.

However, Al also has some drawbacks that need to be addressed. It may suffer from mode collapse,
overfitting, and lack of diversity and quality, which may affect the reliability and usefulness of the generated
data samples. Moreover, it may generate unrealistic, inaccurate, or inappropriate data samples that may
mislead or harm the users or consumers, such as fake news, spam, etc.

Al has the potential to impact various domains and sectors, providing new value and benefits for
society. However, it also raises several ethical and social issues that need to be considered and addressed.

Firstly, there is the question of how to ensure the fairness, accountability, and transparency of
generative models and the data samples they generate, especially when used for decision-making,
recommendation, or persuasion purposes. This involves developing mechanisms to audit and explain the
outputs of these models to prevent biases and ensure they are used responsibly.

Secondly, protecting the privacy, security, and ownership of data and generated data samples is crucial,
particularly when they involve sensitive or personal information or intellectual property rights. This
requires robust data protection measures and clear policies on data usage and ownership.

Thirdly, preventing the misuse or abuse of generative models and their outputs is essential, especially
when they could be used for malicious or unethical purposes, such as deception, manipulation, or
exploitation. This involves implementing safeguards and monitoring systems to detect and prevent such
activities.

Lastly, balancing the roles and responsibilities of humans and machines in the generative process is
important, especially when it involves human creativity, expression, or judgment. This requires a thoughtful
approach to integrating Al into creative processes, ensuring that human input and oversight are maintained.

By addressing these issues, we can harness the potential of generative Al while mitigating its risks
and ensuring it is used ethically and responsibly. These are some of the questions and challenges that need
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to be addressed by the generative Al community and the stakeholders, in order to ensure the responsible
and beneficial use of Al for the common good.

The following tables show how Al has been used in tourism, to analyze tourists behavior and to
forecast touristic demand. All these studies used Al to create dedicated applications to resolve specific
problems, generating extremely useful tools for touristic destinations or big touristic companies, but this
kind of approach can hardly be used by small companies because it requires in-depth knowledge or
significant investment to acquire the required knowledge.

Model Author Year @ Application

HMM Yuan et al. 2014 | Travel behavior and preferences

HMM Yuan et al. 2019 | Temporal, spatial, and semantic aspects of tourist
mobility

HMM & LDA Pan et al. 2016 | Latent preferences from check-in data

Bayesian Network Chang et al. 2021 | Hotel occupancy rate prediction

Neural Network Roumiani et al. 2022  Tourism carbon footprint estimation

Bayesian Network Hsu et al. 2019 | Satisfaction and loyalty analysis

Gray Models & Neural Networks = Zheng and Zhang 2023  Tourism demand prediction

Mixed Method Kim et al. 2023 | Al and smart apps’ influence on public transport
usage

Table 1: Parametric models used in tourism

Model Author Year @ Application

KDE Liang et al. 2023  Analyze spatial distribution of POI

KDE Scholz & Jeznik 2020 | Study tourists’ distribution and sentiment

KDE Lee & Tsou 2018  Study geo-tagged photos

Dirichlet process Sutherland et al. 2020 | Perform topic modeling and sentiment analysis on

online reviews

Dirichlet process Afaqetal. 2022  Perform topic modeling and sentiment analysis on
online reviews

GP Wu et al. 2012  Forecast the tourism demand,

Table 2: Non-parametric models used in tourism

Unlike the tools presented in previous tables, the new generative Al tools, like ChatGPT, don’t require in-
depth knowledge to be used and are free to use or require small fees to be used, this could be the beginning
of anew era of tools used by small touristic companies to create a wide range of services for their customers,
or to relieve employees from repetitive or time-consuming tasks.

In the next future, generative Al tools will likely expand their capabilities, allowing touristic firms to
leverage these tools and integrating those tools into their process, reducing operational costs and offering
more advanced services to their customers.

5. Conclusions and Future Implications

In this paper, we have provided a comprehensive overview and analysis of specialized and generative Al,
anovel and exciting field of research and practice that aims to create new data samples from existing data.
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We have introduced the main concepts and methods of generative Al and reviewed their applications and
evaluations in various domains and tasks related to touristic companies and territories. We have also
discussed the current state-of-the-art and the future prospects of Al and highlighted some of the key
challenges and opportunities for further development.

We hope that this paper will serve as a useful reference and guide for researchers, practitioners and
students who are interested in or working on Al and inspire them to explore new possibilities and solutions
for generating realistic and diverse data samples. Al has the potential to transform many fields and
industries and to create new value and opportunities for society. However, it also poses some ethical and
social risks and challenges that need to be carefully considered and addressed. This paper aims to raise
awareness and stimulate discussion on the responsible and beneficial use of generative Al for the common
good.
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