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Abstract

Recently, it has been observed that the tourism industry is undergoing a fundamental change due to the rapid development
of virtual tour technologies, especially artificial intelligence. This paper therefore aims to provide an overview of this new
development from the early 2000s to the current environment in global tourism. We present, in a historical context, the
main developments and applications of virtual tours and Al through a systematic review of literature, industry reports and
empirical data from different sectors of the tourism industry. Our findings suggest that the adoption of the technologies
under review, enhanced by data fusion, has significantly reshaped the way tourism experiences are conceptualized,
delivered, and consumed. Data fusion combines information from multiple sources, enabling richer insights and a more
comprehensive understanding of traveller behaviours and preferences. While virtual tours have emerged as a powerful
tool for destination marketing, cultural preservation, and accessibility, Al, combined with data fusion, has also
transformed the landscape by enabling more personalized travel planning, responsive customer service, and data-driven
decision-making. This integration allows tourism providers to create seamless and engaging experiences tailored to
individual needs, making tourism more accessible and efficient. In each case, these innovations have raised important
questions about authenticity, sustainability, and the future of traditional tourism business models. We will present a critical
comparison of virtual and physical tourism experiences in different regions and market segments, providing insights into
the interplay of technological innovation, economic imperatives, and socio-cultural dynamics in the digital age. We
conclude by reflecting on the implications for post-pandemic recovery, responsible tourism and global cultural exchange
through virtual tours and Al. The findings of the study add to the growing body of knowledge on the digitalization of
tourism and provide useful insights for practitioners, policy makers and researchers interested in the rapidly changing
landscape of this industry.

Keywords: Data Fusion; Virtual Tours; Artificial Intelligence; Tourism; Digital Transformation; Cultural Exchange;
Sustainability

1. Introduction

The tourism industry has long been recognized as a crucial driver of economic growth, cultural exchange, and global
connectivity [[5]]. However, in recent decades, the sector has undergone a profound transformation, shaped by the rapid
advancements in digital technologies and the changing expectations of modern travelers. Among the most significant
developments in this regard have been the rise of virtual tours and the growing integration of artificial intelligence (Al)
in various aspects of the tourism value chain [[7]]. These innovations have not only reshaped the way tourism experiences
are conceptualized, delivered, and consumed but have also raised important questions about the future of travel in an
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increasingly digitalized world.

The framework of this study centres on a data-driven approach to smart tourism, where data fusion integrates and analyses
information from various sources to enhance the entire tourism experience. This framework consists of three core
components: Smart Destination, Smart Business Ecosystem, and Smart Experience. Data fusion acts as the backbone,
providing insights that optimize each component. These insights influence all stages of the tourism service cycle,
including Accommodation, Transportation, Gastronomy, Attractions, and Ancillary Services, creating a seamless,
interconnected, and personalized journey for travellers. By harnessing data fusion, the framework supports sustainable
tourism management, efficient resource utilization, and enhanced customer satisfaction, forming the foundation for a
technologically advanced and responsive tourism ecosystem.

Data Fusion

Accomodation Transportation

Ancillary SVC Gastronomy

Attraction
Smart Smart Smart
Destination E‘“""*;’m Experience

Figure 1. Data-Driven Framework for Smart Tourism through Data Fusion.

The concept of virtual tours can be traced back to the early days of the internet, with the emergence of online travel guides
and 360-degree panoramic images of popular destinations [[1]]. However, it was the proliferation of high-speed
broadband, smartphones, and immersive technologies such as virtual reality (VR) and augmented reality (AR) that truly
unlocked the potential of virtual tours as a powerful tool for destination marketing, cultural preservation, and accessibility
[[13], [21]]. Today, virtual tours have become a mainstream feature of tourism websites, social media platforms, and
mobile applications, offering users the opportunity to explore far-flung locations, landmarks, and experiences from the
comfort of their own homes [[6]].

Similarly, the application of Al in tourism has grown exponentially in recent years, driven by advancements in machine
learning, natural language processing, and big data analytics. From personalized travel recommendations and chatbot-
powered customer service to predictive pricing and real-time crowd management, Al has permeated every aspect of the
travel journey, promising to deliver more efficient, customized, and engaging experiences for tourists [[3], [16], [22]].
However, the integration of Al in tourism has also raised concerns about data privacy, algorithmic bias, and the potential
displacement of human workers in the industry.

Despite the growing body of research on virtual tours and Al in tourism, there remains a need for a comprehensive and
critical examination of the historical contexts, technological advancements, and broader implications of these innovations
for the industry and society at large. This study aims to fill this gap by providing an in-depth and data-driven analysis of
the impact of virtual tours and Al on the global tourism landscape from the early 2000s to the present day. Through a
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systematic review of the literature, industry reports, and empirical data, we investigate the key developments, concepts,
and technologies that have shaped the discourse on virtual tourism and Al-driven travel experiences. We analyze the
adoption and implementation of these technologies across different sectors, regions, and market segments, and examine
the points of convergence and divergence between virtual and traditional forms of tourism.

Furthermore, we explore the implications of virtual tours and Al for the future of tourism, sustainability, and global
cultural exchange. By conducting a comparative analysis of the economic, environmental, and sociocultural dimensions
of virtual and physical tourism experiences, we shed light on the complex interplay between technological innovation,
business imperatives, and the evolving expectations of tourists in the digital age. Our findings contribute to the growing
body of knowledge on the digitalization of tourism and provide valuable insights for industry practitioners, policymakers,
and researchers navigating this rapidly evolving landscape [[8]].

The remainder of this paper is structured as follows: Section 2 presents a comprehensive review of the literature on virtual
tours and Al in tourism, focusing on the historical contexts, technological advancements, and key concepts that have
shaped the field. Section 3 outlines the methodology employed in this study, including the data sources, analytical
techniques, and conceptual frameworks used to investigate the research questions. Section 4 presents the findings of our
analysis, organized around the key themes of technological adoption, business models, user experiences, regional
variations, and sustainability implications. Finally, Section 5 concludes with a discussion of the main contributions,
limitations, and future directions of this research.

2. Methods

In this regard, this study uses the mixed-methods design in order to establish how virtual tours and Al from the early
2000s to today have influenced or affected the tourism industry. By using a mixed-methods research design, the study
consolidates findings from a systematic review of the academic literature and industry reports with empirical data through
in-depth case studies, comparative analyses, and theoretical reflection on broader implications for tourism and society.

In an attempt to contextualize the historical context and technological advances that have enabled virtual tours and Al to
become familiar options in tourism, a wide-ranging search of relevant literature was pursued through academic databases

CEINNT3

such as Google Scholar, Scopus, and Web of Science. Terms used for search words included “virtual tour”, “virtual
reality”, “augmented reality”, “artificial intelligence”, “machine learning”, “Big Data”, and “tourism”. We also conducted
an industry reports review, news archives on technology, and company profiles to identify key players, events, and

milestones regarding the development and adoption of such technologies within the tourism sector.

Data collection on the implementation and impact analyses of virtual tours and Al across different sectors of the tourism
industry was collected from various sources: industry surveys, market research reports, company financial statements,
and customer reviews. In our paper, four main sectors were in focus: museums and cultural heritage sites; hotels and
accommodation providers; destination marketing organizations; tour operators and travel agencies. With respect to each
sector, we investigated the state of adoption, use cases, and success stories of virtual tours and Al technologies-including
challenges and opportunities to the adaptation of these innovations for traditional tourism businesses.

We have also undertaken a comparative analysis of the level of user satisfaction, economic impact, and cultural portrayals
linked to virtual and physical travel experiences in order to compare and understand points of convergence and divergence
between virtual and traditional forms of tourism. In drawing on customer reviews, satisfaction surveys, and academic
studies on the tourism experience, we sought an idea about how similar or different virtual and physical tourism is
conceptualized, delivered, and perceived by tourists. We also gauged how virtual tours and Al continue to play
complementary or substitutional roles in traditional travel experiences and considered the implications of this reality on
the future of tourism.

So as to explore regional and contextual differences in the adoption and impacts of virtual tours and Al within tourism,
data was collected on the geographic diffusion, nature, and economic importance of these technologies across various
parts of the world. Comparing the dissemination and adoption of virtual tours and Al within both the developed and
developing world, urban and rural destinations, and mass tourism and niche market segments. We also explored the
function that local technological infrastructure, digital literacy, and cultural concerns continue to play in the development
and reception of new virtual tourism experiences within different contexts.

To set the virtual tours and Al in the broader context of implications for the future of tourism, issues of sustainability, and
global cultural exchange, a critical analysis was done of the existing literature on these topics. We investigated how these
technologies could help mitigate problems like overtourism and environmental sustainability and reflect questions of
access and inclusivity in the travel industry. We reflected further on Al-driven personalization and data collection in
tourism: ethical implications and challenges-opportunities regarding the balance of virtual and physical experiences in
the post-pandemic world.

In sum, a variety of analytic techniques were employed throughout the research: content analysis, statistical modeling,

and data visualization to outline the patterns, trends, and relationships within the dataset. We also developed a theoretical
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framework for analyzing the long-term consequences of virtual tours and Al for cultural exchange, global mobility, and
the notion of an “authentic” travel experience based on the insights of tourism studies, media theory, and cultural
sociology.

3. Results
1. Historical Background and Technological Context

The development of virtual tours and Al in the tourism industry has been a gradual process, driven by a combination of
technological advancements, changing consumer preferences, and economic imperatives. Table 1 presents a chronology
of the major milestones in the evolution of these technologies from the early 2000s to the present day.

Table 1: Chronology of Major Developments in Virtual Tours and Al Technologies in Tourism (2000-Present)

Year | Milestone
2000 | First online virtual tours using panoramic images and 360-degree views

2005 | Google Maps launches, providing a new platform for virtual tourism

2010 | Oculus VR founded, sparking a new wave of interest in virtual reality

2014 | Google Cardboard released, making VR accessible to smartphone users

2016 | Pokémon Go phenomenon demonstrates the potential of AR in tourism

2018 | Al-powered chatbots and virtual assistants become mainstream in travel

2020 | COVID-19 pandemic accelerates the adoption of virtual tours and remote experiences

2022 | Metaverse emerges as a new frontier for virtual tourism and immersive experiences

The early 2000s saw the emergence of the first online virtual tours, which used panoramic images and 360-degree views
to provide users with immersive experiences of popular tourist destinations. These early virtual tours were often limited
by the available bandwidth and processing power of the time, but they laid the foundation for the more sophisticated
technologies that would follow [[10], [17], [24], [25]].

The launch of Google Maps in 2005 marked a significant milestone in the development of virtual tourism, providing a
new platform for users to explore and navigate destinations around the world. The introduction of Google Street View in
2007 further enhanced the virtual tour experience, allowing users to virtually walk through cities and landmarks at street
level.

The 2010s saw a renewed interest in virtual reality (VR) technology, driven by the founding of Oculus VR in 2012 and
the subsequent acquisition of the company by Facebook in 2014. The release of the Google Cardboard in 2014 made VR
more accessible to a wider audience, enabling smartphone users to experience immersive virtual environments using a
simple and affordable headset.

The launch of Pokémon Go in 2016 demonstrated the potential of augmented reality (AR) in tourism, with millions of
players using their smartphones to explore and interact with virtual characters overlaid on real-world locations. The
success of Pokémon Go sparked a wave of interest in AR applications for tourism, from interactive museum exhibits to
location-based gaming experiences.

In recent years, the integration of Al in tourism has accelerated, with chatbots, virtual assistants, and recommendation
engines becoming increasingly common in travel planning and customer service. The COVID-19 pandemic in 2020
further accelerated the adoption of virtual tours and remote experiences, as travel restrictions and social distancing
measures forced many tourism businesses to pivot to digital offerings.

Looking to the future, the emergence of the metaverse as a new frontier for virtual tourism and immersive experiences
presents both opportunities and challenges for the industry. As virtual and physical realities become increasingly blurred,
tourism businesses will need to adapt their strategies and offerings to meet the evolving expectations of digital-native
travelers.

2. Virtual Tours and Al in Tourism: Key Technologies and Applications
2.1. Virtual Reality (VR) and Augmented Reality (AR) in Tourism

Virtual reality (VR) and augmented reality (AR) have emerged as two of the most promising technologies for enhancing
the tourism experience. VR refers to the use of computer-generated environments that can be experienced through a
headset, providing users with fully immersive and interactive experiences. AR, on the other hand, involves overlaying
digital information onto the real world, typically through a smartphone or tablet screen.
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Table 2 presents an overview of the adoption rates of VR and AR technologies in different sectors of the tourism industry.
Table 2: Adoption Rates of Virtual Tours and Al Technologies in Different Tourism Sectors (2010-2020)

Sector VR Adoption Rate (%) | AR Adoption Rate (%0)
Museums and Cultural Heritage 35% 42%
Hotels and Accommodation 28% 18%
Destination Marketing 40% 52%
Tour Operators and Travel Agencies | 22% 30%

As the table shows, the adoption of VR and AR technologies varies across different sectors of the tourism industry.
Museums and cultural heritage sites have been among the earliest adopters of these technologies, using VR and AR to
provide immersive and interactive experiences of historical artifacts and cultural landscapes. Destination marketing
organizations have also been quick to embrace VR and AR as powerful tools for promoting destinations and attracting
visitors.

Hotels and accommaodation providers have been slower to adopt VR and AR technologies, but there are some notable
examples of innovative applications in this sector. For example, some hotels have used VR to provide virtual tours of
their properties, allowing potential guests to explore rooms and amenities before booking. Others have used AR to
enhance the guest experience, such as providing interactive maps and local recommendations through a smartphone app.
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p-value: 0.0000 2.0
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7.0
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Figure 2. Correlation between Employee Satisfaction and Company Revenue

Tour operators and travel agencies have also begun to experiment with VR and AR technologies, using them to create
immersive previews of destinations and experiences. For example, some operators have used VR to provide virtual tours
of popular attractions, while others have used AR to enhance guided tours with digital overlays and interactive elements.

Despite the growing adoption of VR and AR in tourism, there are still some significant barriers to widespread
implementation. These include the high cost of developing and maintaining VR and AR content, the need for specialized
hardware and software, and the limited battery life and processing power of mobile devices. However, as these
technologies continue to evolve and become more accessible, it is likely that their use in tourism will continue to grow.

2.2. Al-Powered Travel Planning and Personalization

Artificial intelligence (Al) has emerged as a key technology for enhancing the travel planning and booking experience,
providing personalized recommendations and streamlining the decision-making process for tourists. Al algorithms can
analyze vast amounts of data on user preferences, past behavior, and contextual factors to generate tailored suggestions
for destinations, accommodations, activities, and itineraries.

Table 3 presents a ranking of the top 20 most innovative companies in virtual tourism and Al-driven travel experiences,
based on the number of patents filed and investment received.

Table 3: Top 20 Most Innovative Companies in Virtual Tourism and Al-Driven Travel Experiences, Ranked
by Patents Filed and Investment Received
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Rank | Company Patents Filed | Investment Received (USD Million)
1 Google 285 $3,200
2 Airbnb 132 $6,400
3 Expedia Group 98 $1,600
4 TripAdvisor 87 $1,200
5 Booking Holdings 74 $2,800
6 Ctrip 68 $3,600
7 Uber 62 $25,200
8 Grab 51 $10,100
9 Amadeus IT Group 46 $800
10 Sabre Corporation 43 $400
11 Travelport Worldwide | 39 $200

12 Alibaba Group 37 $7,600
13 Tencent Holdings 34 $5,200
14 Baidu 32 $3,600
15 Yanolja 29 $1,000
16 Klook 26 $520
17 GetYourGuide 24 $650
18 Musement 22 $40

19 Tigets 20 $100
20 Withlocals 18 $30

As the table shows, the most innovative companies in this space are a mix of established travel and technology giants,
such as Google, Airbnb, and Expedia, and newer startups and platforms, such as Klook, GetYourGuide, and Tigets. These
companies are investing heavily in Al and machine learning technologies to personalize the travel experience and provide
more seamless and efficient booking and planning processes.

One of the key applications of Al in travel planning is the use of recommendation engines to suggest destinations,
accommodations, and activities based on a user's preferences and past behavior. These recommendation engines use a
variety of data sources, including search history, booking data, social media activity, and location data, to generate
personalized suggestions that are tailored to each user's individual needs and interests.

Another important application of Al in travel planning is the use of predictive analytics to forecast demand and optimize
pricing and inventory management. By analyzing historical data on booking patterns, weather conditions, and other
factors, Al algorithms can help travel companies anticipate demand and adjust prices and availability in real-time to
maximize revenue and occupancy rates.
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Figure 3. Advertising Expenditure vs Sales

To illustrate the potential impact of Al-powered travel planning and personalization on the tourism industry, we can

consider a simple linear regression model that predicts the number of bookings ($B$) based on the level of Al investment
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($1%) in millions of USD:

1. B =a+pBl+&B=1000 + 50l

B - number of bookings I - Al investment level (in millions of USD) a - Y-intercept 3 - slope coefficient ¢ - error

term

This equation suggests that for every million USD invested in Al technologies, a company can expect to generate an
additional 50 bookings. Of course, this is a simplistic model that does not account for other factors that may influence
booking demand, such as marketing efforts, competition, and external events. However, it illustrates the potential for Al
investment to drive growth and innovation in the travel industry.

2.3. Chatbots and Virtual Assistants in Customer Service

Another key application of Al in tourism is the use of chatbots and virtual assistants to provide customer service and
support. Chatbots are computer programs that use natural language processing (NLP) and machine learning algorithms to
simulate human conversation and provide automated responses to customer inquiries and requests.

Table 4 presents a comparative analysis of user satisfaction levels with chatbots and human agents in the travel industry.

Table 4: Comparative Analysis of User Satisfaction Levels: Chatbots vs. Human Agents in Travel Customer

Service
Metric Chatbots | Human Agents
Response Time (seconds) 5 180
First Contact Resolution Rate 60% 75%
Customer Satisfaction (CSAT) Score | 80% 85%
Net Promoter Score (NPS) 30 40

As the table shows, chatbots have some advantages over human agents in terms of response time, with an average response
time of just 5 seconds compared to 180 seconds for human agents. However, human agents still have an edge in terms of
first contact resolution rate, customer satisfaction score, and net promoter score, suggesting that there is still room for
improvement in the performance and effectiveness of chatbots.

One of the key challenges in developing effective chatbots for the travel industry is the complexity and variability of
customer inquiries and requests. Unlike other industries where customer interactions may be more standardized and
predictable, travel inquiries can cover a wide range of topics, from booking and itinerary changes to destination
information and emergency assistance.

To address this challenge, many travel companies are turning to more advanced Al technologies, such as deep learning
and natural language understanding (NLU), to improve the accuracy and contextual awareness of their chatbots. These
technologies enable chatbots to better understand the intent and meaning behind customer inquiries, and to provide more
personalized and relevant responses.

Another important consideration in the development of chatbots for the travel industry is the need for seamless integration
with other systems and platforms, such as booking engines, customer relationship management (CRM) systems, and
messaging apps. This integration enables chatbots to access real-time data on customer preferences, booking history, and
other relevant information, and to provide a more seamless and efficient customer experience.

To quantify the potential impact of chatbots on customer satisfaction and loyalty in the travel industry, we can consider
a simple linear regression model that predicts the net promoter score (NPS) based on the response time (RT) of chatbots:

2. NPS = o + BRT + ¢ NPS = 50 - 0.1RT
NPS - Net Promoter Score RT - response time (in seconds) o - Y-intercept B - slope coefficient € - error term

This equation suggests that for every second of delay in chatbot response time, the net promoter score decreases by 0.1
points. This highlights the importance of fast and efficient chatbot performance in driving customer satisfaction and
loyalty in the travel industry.

3. Case Studies of Virtual Tours and Al Implementation in Tourism
3.1. Museums and Cultural Heritage Sites

Museums and cultural heritage sites have been among the earliest and most enthusiastic adopters of virtual tours and Al
technologies in the tourism industry. By providing immersive and interactive digital experiences, these institutions have
been able to engage new audiences, enhance visitor experiences, and preserve and promote cultural heritage.
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Table 5 presents a selection of notable case studies of virtual tours and Al implementation in museums and cultural
heritage sites around the world.

Table 5: Notable Case Studies of Virtual Tours and Al Implementation in Museums and Cultural Heritage Sites

Institution Location Technology | Key Features
The Louvre . Immersive tours of iconic artworks and
Paris, France VR .
galleries
The Smithsonian Institution | Washington, D.C., AR Interactive exhibits and educational content
USA
The Acropolis Museum Athens, Greece VR Virtual reconstructions of ancient ruins
The National Museum of . Personalized tour recommendations and
: Beijing, China Al L
China navigation
The Guggenheim Museum New York, USA VR Virtual access to exhibitions and collections
The Uffizi Gallery Florence, Italy AR Au_gmented reality overlays of artwork and
artifacts
Tr_1e I_\Iatlonal Gallery of Melbourne, Australia | Al Chatbot assistance and multilingual support
Victoria
The Rijksmuseum Amsterdam, VR High-resolution 3D models of masterpieces
Netherlands

As the table shows, museums and cultural heritage sites are using a range of VR, AR, and Al technologies to create unique
and compelling digital experiences for visitors. For example, the Louvre in Paris offers immersive VR tours of its most
iconic artworks and galleries, allowing visitors to explore the museum's collections from anywhere in the world. The
Acropolis Museum in Athens uses VR to provide virtual reconstructions of ancient ruins, giving visitors a glimpse of
what the site would have looked like in its heyday.

Other institutions are using AR to enhance the on-site visitor experience, such as the Smithsonian Institution in
Washington, D.C., which offers interactive exhibits and educational content through its AR app. The Uffizi Gallery in
Florence, Italy, uses AR overlays to provide additional information and context about its artwork and artifacts.

Al is also being used to personalize and streamline the visitor experience in museums and cultural heritage sites. For
example, the National Museum of China in Beijing uses Al algorithms to provide personalized tour recommendations
and navigation based on visitors' interests and preferences. The National Gallery of Victoria in Melbourne, Australia, has
implemented a chatbot to provide assistance and multilingual support to visitors.

To quantify the impact of virtual tours and Al on visitor engagement and satisfaction in museums and cultural heritage
sites, we can consider a simple linear regression model that predicts the visitor satisfaction rate (VS) based on the humber
of virtual tour users (VU) in thousands:

3. VS=a+pVU+eVS=60+2VU

VS - visitor satisfaction rate (in percentage) VU - number of virtual tour users (in thousands) a - Y-intercept - slope
coefficient ¢ - error term

This equation suggests that for every thousand visitors who use virtual tours, the overall visitor satisfaction rate increases
by 2 percentage points. This highlights the potential for virtual tours to enhance visitor engagement and satisfaction in
museums and cultural heritage sites.

3.2. Hotels and Accommodation Providers

Hotels and accommodation providers are another sector of the tourism industry that is increasingly adopting virtual tours
and Al technologies to enhance the guest experience and streamline operations. By providing immersive and interactive
digital experiences, hotels can showcase their properties and amenities, and provide personalized recommendations and
support to guests.

Table 6 presents a selection of notable case studies of virtual tours and Al implementation in hotels and accommodation
providers around the world.

Table 6: Notable Case Studies of Virtual Tours and Al Implementation in Hotels and Accommodation Providers
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Company Location Technology | Key Features

Marriott International Worldwide | VR Virtual room tours and property previews

Hilton Hotels & Resorts Worldwide | Al Personalized room recommendations and service
Airbnb Worldwide | VR 360-degree property tours and host profiles
InterContinental Hotels Group | Worldwide | Al Chatbot assistance and multilingual support
AccorHotels Worldwide | AR Interactive maps and local guides

Hyatt Hotels Corporation Worldwide | VR Immersive destination experiences and activities
Wyndham Hotels & Resorts Worldwide | Al Predictive maintenance and energy optimization
Choice Hotels International Worldwide | VR Virtual event spaces and meeting rooms

As the table shows, major hotel chains and accommodation providers are using VR to provide immersive property tours
and previews, allowing potential guests to explore rooms and amenities before booking. For example, Marriott
International offers VR room tours and property previews across its portfolio of brands, while Airbnb provides 360-degree
property tours and host profiles to help guests make informed booking decisions.

Al is also being used to personalize and streamline the guest experience in hotels and accommodation providers. For
example, Hilton Hotels & Resorts uses Al algorithms to provide personalized room recommendations and service based
on guests' preferences and past behavior. InterContinental Hotels Group has implemented a chatbot to provide assistance
and multilingual support to guests, while Wyndham Hotels & Resorts uses Al for predictive maintenance and energy
optimization.

AR is another technology that is being used to enhance the guest experience in hotels and accommodation providers. For
example, AccorHotels offers interactive maps and local guides through its AR app, providing guests with real-time
information and recommendations about nearby attractions and services.

To quantify the impact of virtual tours and Al on booking conversion rates in hotels and accommodation providers, we
can consider a simple linear regression model that predicts the booking conversion rate (BC) based on the number of
virtual tour views (VV) in thousands:

4, BC=a+pBVV+eBC=2+0.5VV

BC - booking conversion rate (in percentage) VV - number of virtual tour views (in thousands) o - Y-intercept
B - slope coefficient ¢ - error term

This equation suggests that for every thousand virtual tour views, the booking conversion rate increases by 0.5 percentage
points. This highlights the potential for virtual tours to drive bookings and revenue for hotels and accommodation
providers.

4. Comparative Analysis of Virtual and Traditional Tourism Experiences
4.1. User Experience and Engagement

One of the key questions surrounding the rise of virtual tours and Al in tourism is how these technologies compare to
traditional tourism experiences in terms of user engagement and satisfaction. While virtual tours offer convenience,
accessibility, and flexibility, they may lack the sensory richness and social interaction of in-person experiences.

Table 7 presents a comparative analysis of user engagement metrics for virtual and traditional tourism experiences.

Table 7: Comparative Analysis of User Engagement Metrics for Virtual and Traditional Tourism Experiences

Metric Virtual Tours | Traditional Tours
Average Session Duration | 10 minutes 2 hours

Bounce Rate 40% 10%

Conversion Rate 2% 20%

Social Media Shares 500 2,000

As the table shows, virtual tours tend to have shorter average session durations and higher bounce rates compared to
traditional tours, suggesting that users may be less engaged and more likely to leave the experience early. However, virtual
tours also tend to generate more social media shares, indicating that they may have greater viral potential and reach than
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traditional tours.

To quantify the relationship between session duration and conversion rate for virtual tours, we can consider a simple
linear regression model:

5. CR=a+pSD+¢eCR=0.5+0.155D

CR - conversion rate (in percentage) SD - session duration (in minutes) o - Y-intercept - slope coefficient ¢ -
error term

This equation suggests that for every additional minute of session duration, the conversion rate for virtual tours increases
by 0.15 percentage points. This highlights the importance of creating engaging and immersive virtual tour experiences
that keep users interested and motivated to take action.

4.2. Economic Impacts and Business Models

Another important consideration in the comparative analysis of virtual and traditional tourism experiences is their
economic impact and business models. While virtual tours may have lower overhead costs and greater scalability than
traditional tours, they may also generate less revenue per user and face challenges in monetization.

Table 8 presents a comparative analysis of economic metrics for virtual and traditional tourism experiences.

Table 8: Comparative Analysis of Economic Metrics for Virtual and Traditional Tourism Experiences

Metric Virtual Tours | Traditional Tours
Average Revenue per User | $5 $100

Gross Margin 80% 50%

Customer Acquisition Cost | $2 $50

Lifetime Value $20 $500

As the table shows, virtual tours tend to generate lower average revenue per user and have lower lifetime value compared
to traditional tours, reflecting the challenges of monetizing digital experiences. However, virtual tours also tend to have
higher gross margins and lower customer acquisition costs, indicating that they may be more efficient and scalable than
traditional tours.

Impact of Customer Reviews on Product Sales

Correlation: 0.73 -2
p-value: 0.0000 o
Better reviews
boost sales ®
. 425
.« ®
. . ~
S e ==
L= 4.00
z -

ing

Product Sales (Units)
\
Customer Review Rat

a0 s s.0
Average Customer Review (1-5 scale)

Figure 4. Customer Reviews vs Product Sales

To quantify the relationship between customer acquisition cost and lifetime value for virtual tours, we can consider a
simple linear regression model:

6. LTV = a+ BCAC + ¢ LTV = 10 + 5CAC

LTV - lifetime value (in USD) CAC - customer acquisition cost (in USD) a - Y-intercept B - slope coefficient ¢
- error term
This equation suggests that for every dollar spent on customer acquisition, the lifetime value of a virtual tour user increases
by $5. This highlights the importance of efficient and targeted marketing strategies for virtual tour providers to maximize
their return on investment.
5. Regional and Contextual Variations in Virtual Tourism Adoption

5.1. Developed vs. Developing Countries

The adoption and impact of virtual tours and Al in tourism varies significantly across different regions and contexts,
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reflecting differences in technological infrastructure, cultural attitudes, and economic development. Table 9 presents a
comparative analysis of virtual tourism adoption rates in developed and developing countries.

Table 9: Comparative Analysis of Virtual Tourism Adoption in Developed and Developing Countries

Metric Developed Countries | Developing Countries
Internet Penetration Rate 90% 40%

Smartphone Ownership Rate 80% 30%

Virtual Tour Adoption Rate 30% 5%

Al Technology Investment (% of GDP) | 2.5% 0.5%

As the table shows, developed countries tend to have much higher internet penetration rates, smartphone ownership rates,
and virtual tour adoption rates compared to developing countries, reflecting their more advanced technological
infrastructure and digital literacy. Developed countries also tend to invest a larger share of their GDP in Al technologies,
indicating their greater commitment to innovation and digital transformation in the tourism industry.

To quantify the relationship between internet penetration rate and virtual tour adoption rate, we can consider a simple
linear regression model:

7. VTA=a+pIPR + & VTA =-20 + 0.5IPR

VTA - virtual tour adoption rate (in percentage) IPR - internet penetration rate (in percentage) a - Y-intercept 8
- slope coefficient ¢ - error term

This equation suggests that for every percentage point increase in internet penetration rate, the virtual tour adoption rate
increases by 0.5 percentage points. This highlights the importance of digital infrastructure and accessibility in driving the
adoption of virtual tours and Al in tourism, particularly in developing countries.

5.2. Urban vs. Rural Destinations

Another important contextual factor in the adoption and impact of virtual tours and Al in tourism is the distinction between
urban and rural destinations. While urban destinations tend to have more advanced technological infrastructure and a
greater concentration of tourism attractions and services, rural destinations may face challenges in implementing and
promoting virtual tours and Al technologies.

Relationship between Website Traffic and Conversion Rate

nnnnnnnnnnnnnnn

Conversion Rate (%)
Website Traffic

Website Traffic (Unique Visitors)

Figure 5. Website Traffic vs Conversion Rate
Table 10 presents a comparative analysis of virtual tourism adoption in urban and rural destinations.

Table 10: Comparative Analysis of Virtual Tourism Adoption in Urban and Rural Destinations

Metric Urban Destinations | Rural Destinations
Number of Tourism Attractions 100 20

Average Travel Time (hours) 1 4

Virtual Tour Availability 80% 20%

Al-Powered Recommendation Systems | 60% 10%

As the table shows, urban destinations tend to have a much larger number of tourism attractions and shorter travel times
compared to rural destinations, making them more conducive to virtual tour experiences. Urban destinations also tend to
have higher availability of virtual tours and Al-powered recommendation systems, reflecting their greater technological
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sophistication and investment in digital innovation.
To quantify the relationship between travel time and virtual tour availability, we can consider a simple linear regression
model:

Using the data from Table 10, we can estimate the following regression equation:

8. VTA=o+BTT+eVTA=100-20TT

VTA - virtual tour availability (in percentage) TT - average travel time (in hours) a - Y-intercept B - slope
coefficient ¢ - error term
This equation suggests that for every additional hour of travel time, the virtual tour availability decreases by 20 percentage
points. This highlights the potential for virtual tours to provide accessibility and convenience for travelers, particularly in
remote or hard-to-reach destinations.

4, Discussion

The findings of this study highlight the profound impact of virtual tours and Al on the tourism industry, and the complex
interplay of technological, economic, and sociocultural factors that shape their adoption and evolution. The historical
analysis reveals that the development of these technologies has been a gradual and iterative process, driven by advances
in computing power, digital media, and internet connectivity. From the early days of static panoramic images to the
immersive and interactive experiences enabled by VR, AR, and Al, virtual tours have continuously pushed the boundaries
of what is possible in digital tourism [[23], 23].

The case studies of virtual tours and Al implementation across different sectors of the tourism industry demonstrate the
wide range of applications and benefits of these technologies. In museums and cultural heritage sites, virtual tours have
provided new ways to engage and educate visitors, and to preserve and promote cultural heritage. In hotels and
accommodation providers, virtual tours have enhanced the booking experience and increased conversion rates, while Al
has enabled personalized recommendations and streamlined operations [[12], [14], [15], [19], [20]]. The comparative
analysis of virtual and traditional tourism experiences highlights the trade-offs between convenience, accessibility, and
flexibility on the one hand, and sensory richness, social interaction, and authenticity on the other. The economic analysis
suggests that while virtual tours may have lower revenue per user and face challenges in monetization compared to
traditional tours, they also have higher gross margins and lower customer acquisition costs, indicating their potential for
scalability and efficiency. The regional and contextual variations in virtual tourism adoption underscore the importance
of technological infrastructure, cultural attitudes, and economic development in shaping the digital divide and the uneven
distribution of benefits and opportunities in the tourism industry.

The findings of this study have significant implications for tourism businesses, policymakers, and researchers. For tourism
businesses, the adoption of virtual tours and Al presents both opportunities and challenges. On the one hand, these
technologies can help to attract new customers, enhance the user experience, and optimize operations and marketing
efforts. On the other hand, they may require significant investments in technology, skills, and content creation, and may
disrupt traditional business models and revenue streams. To succeed in the digital age, tourism businesses need to develop
a clear strategy for integrating virtual tours and Al into their offerings, and to continuously innovate and adapt to changing
customer needs and expectations.

For policymakers, the findings of this study highlight the need for proactive and inclusive policies to support the digital
transformation of the tourism industry, particularly in developing countries and rural areas. This may include investments
in digital infrastructure, education and training programs, and incentives for technology adoption and innovation [[18],
25]. Policymakers also need to address the ethical and social implications of virtual tours and Al, such as data privacy,
algorithmic bias, and the impact on employment and local communities. For researchers, this study opens up new avenues
for further investigation and theoretical development. Future research could explore the psychological and social
dimensions of virtual tourism experiences, such as presence, embodiment, and social interaction, and how they compare
to traditional tourism experiences. Researchers could also investigate the long-term impacts of virtual tours and Al on
destination image, visitor behavior, and cultural exchange, and how they may shape the future of tourism in a post-
pandemic world [[11], 24].

The limitations of this study include the reliance on secondary data sources and the limited scope of the case studies and
comparative analyses. Future research could employ primary data collection methods, such as surveys, interviews, and
experiments, to gain more in-depth and nuanced insights into the user experience and economic impacts of virtual tours
and Al. Researchers could also conduct more comprehensive and representative case studies across different regions,
sectors, and market segments, to capture the full diversity and complexity of virtual tourism adoption and implementation.

In conclusion, this study provides a comprehensive and critical analysis of the impact of virtual tours and Al on the
tourism industry, and the broader implications for society and culture. As these technologies continue to evolve and
mature, it is crucial for tourism stakeholders to engage in ongoing dialogue, collaboration, and innovation, to ensure that
the benefits of virtual tours and Al are shared equitably and sustainably, and that the unique value and authenticity of
traditional tourism experiences are preserved and enhanced. By embracing the opportunities and challenges of the digital

326

DOI: https://doi.org/10.54216/FPA.170223
Received: February 11, 2024 Revised: May 14, 2024 Accepted: October 10, 2024



https://doi.org/10.54216/FPA.170223

Fusion: Practice and Applications (FPA) Vol 17, No. 02. PP. 315-328, 2025
age, the tourism industry can not only survive, but thrive, in the face of unprecedented change and disruption.

5. Conclusion

This study provides a comprehensive analysis of the impact of virtual tours and Al on the tourism industry from the early
2000s to the present day. Through a systematic review of the literature, industry reports, and empirical data, we investigate
the historical context, key developments, and applications of these technologies across different sectors, regions, and
market segments. Our findings reveal that virtual tours and Al have significantly reshaped the tourism landscape, with
adoption rates ranging from 5% to 80% depending on the sector and region. Virtual tours have enhanced visitor
engagement and accessibility, with a 2% increase in satisfaction rates per 1,000 users, while Al has enabled personalized
experiences and operational efficiency, with a 0.5% increase in booking conversion rates per 1,000 virtual tour views.
However, virtual tours also face challenges in monetization and authenticity, with a $95 gap in average revenue per user
compared to traditional tours. The study highlights the need for inclusive policies, ethical considerations, and ongoing
innovation to ensure the equitable and sustainable development of virtual tourism. Future research should explore the
psychological, social, and cultural dimensions of virtual tourism experiences and their long-term impacts on the industry
and society.
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