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Abstract

Generative Artificial Intelligence (GAI) represents a transformative opportunity for the hospitality and tourism
sectors, promising enhanced personalization, improved operational efficiency, and sustainable practices. This
research investigates the adoption of GAI, specifically focusing on Oman’s tourism landscape, which is guided by
Oman Vision 2040. Despite rapid advancements in international tourism, Oman remains at an early stage in
leveraging GAI technologies. This study explores the role of GAI in customer experience personalization,
operational efficiency, and sustainability practices. Employing a mixed-methods approach combining quantitative
data analysis and qualitative thematic insights, the research evaluates the impact of LLMs like GPT-3 and GPT-4
in hospitality contexts. The findings reveal significant improvements in customer satisfaction, cost reductions, and
alignment with sustainable tourism objectives. This paper not only contributes to academic literature but also
offers practical guidelines for policymakers and stakeholders, highlighting barriers, facilitators, and implications
for the broader integration of GAI in tourism. The study underscores the potential for Oman to position itself as a
leader in innovative, Al-driven tourism, meeting both economic and environmental sustainability goals.
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Introduction

The tourism and hospitality sector is rapidly evolving, incorporating new technologies to enhance visitor
experiences, streamline operations, and ultimately contribute to economic growth. In Oman, with the ambitious
Oman Vision 2040 as a guiding framework, the tourism sector aims to position itself as a sustainable, economically
productive, and culturally immersive experience (Abdelfattah et al., 2023). Despite the promising potential of
technological advances, particularly in artificial intelligence (Al), the use of Generative Al (GAI) remains largely
underdeveloped in Oman's hospitality and tourism industry. This represents a substantial research gap: GAI has
the potential to not only personalize and enhance tourist experiences but also to address operational challenges
and align tourism practices with sustainability goals (Dogru et al., 2023; George & Atluri, 2024).

The post-pandemic landscape has further highlighted the importance of digital transformation across sectors,
including tourism. While international markets are aggressively integrating advanced Al models to create tailored
services, Oman lags in implementing such technologies at scale. Generative Al, which includes large language
models (LLMs) like GPT-3 and its successors, is uniquely positioned to provide value in this context, offering a
high degree of customization, personalization, and operational efficiency (Raiaan et al., 2024). However, the lack
of empirical research examining the specific use cases of Generative Al in Omani tourism - along with cost,
infrastructure, and skill gaps - presents a significant hurdle to adoption.

The problem revolves around how to effectively integrate Generative Al technologies into Oman's hospitality and
tourism sectors to enhance customer experiences, improve operational efficiency, and promote sustainability, thus
contributing towards Oman Vision 2040. Oman Vision 2040 is the national reference for the economic and social
planning of the Sultanate of Oman during the period 2021-2040.0Oman’s infrastructure growth will focus on
integrating advanced technologies, utilizing the latest innovations across various sectors to enhance efficiency,
productivity, and competitiveness. The creation of smart cities, better digital connectivity, and the implementation
of creative solutions will be key drivers in this transformation. GAI solutions drive real-time personalization and
operational enhancements, syncing with Oman Vision 2040’s goal of fostering digital innovation and economic
diversification. They also reduce resource consumption and support sustainability objectives, aligning with the
vision’s emphasis on responsible tourism and environmental stewardship. The question is not simply one of
technical feasibility; rather, it involves exploring practical applications and addressing barriers to integration,
including cost, infrastructure, and skills gap.

The primary aim of this research is to explore the role of Generative Al in supporting the hospitality and tourism
sectors in Oman. The three main objectives of this paper are:

1. Assessing how Generative Al can personalize and improve customer experiences.
2. Evaluating operational efficiencies gained through Al-driven automation and optimization.
3. Exploring Al can foster sustainable tourism practices that align with Oman Vision 2040

Generative Al's capability to generate human-like responses, create creative content such as itineraries, and predict
consumer behavior patterns is a compelling opportunity for the tourism sector. Imagine a tourist receiving an
itinerary created in real-time, tailored precisely to their tastes, dietary restrictions, and preferred pace of travel, all
through a simple conversation with an Al agent. This sort of dynamic personalization is transformative yet absent
in much of Oman's current tourism ecosystem (Alhamoud, 2023). Another layer of complexity is added when we
consider sustainability. Oman Vision 2040 emphasizes environmental conservation alongside tourism growth



dio University of Technology
Salalah and Applied Sciences

CAPH "

l < U | dooly
Suigallg guaplSlll Jolit Jgall saigalt darauhill pglallg
Al g dal gl o5

The 1= In <o for Academics

(Wang & Zhang, 2024). The question then arises: How can Generative Artificial Intelligencel (GAI) support
sustainable tourism, beyond operational optimization? GAI is a form of artificial intelligence which can generate
text, images and the related videos.

By reducing paper-based workflows, optimizing transport schedules to reduce emissions, and engaging in real-
time tourist behavior modeling to prevent over-tourism in sensitive sites, GAI has the potential to make meaningful
contributions to sustainability goals (Wang & Zhang, 2024). Thus, this paper will evaluate the theoretical and
practical contributions of Generative Al, leveraging existing models such as GPT-3 for customer interaction
simulations, resource allocation, and personalized content generation. It also addresses the knowledge gap by
presenting empirical findings on how the integration of these technologies can reshape tourism in Oman, providing
value not only to stakeholders but also to tourists and the environment.

Literature Review

Generative Al and LLMs in Tourism

Generative Al represents a suite of machine learning technologies that create content, whether textual, visual, or
even auditory, based on a given input. Large Language Models (LLMs) such as GPT-3 and GPT-4 have shown
significant promise in sectors like finance, healthcare, and customer support. However, literature on its application
within the tourism and hospitality context remains scarce (Dogru et al., 2023). This review aims to explore existing
studies on Generative Al's application, particularly focusing on customer interaction, personalization, and
operational efficiency.

Most of the existing research on Al in tourism is focused on predictive analytics, which relies on structured data
to make predictions about tourist flow, booking trends, or customer preferences (Doborjeh et al., 2022). Generative
Al, however, operates differently: it can create novel content based on previous interactions, a feature that is
crucial for creating a personalized experience in tourism. A tourist's journey can be likened to a story, and GAI
allows each tourist to be the protagonist of their own unique narrative, with interactions shaped by their tastes and
preferences.

Recent studies on Al-driven solutions in other tourism contexts indicate that integrating user-generated data with
specialized LLMs can enhance the granularity of personalized travel recommendations. These works also
underscore the need for cross-cultural adaptability of LLMs to account for linguistic nuances and diverse tourist
profiles. Moreover, research highlights the importance of continuously retraining AI models on updated data from
international travel trends, potentially improving accuracy and predictive power in emerging markets.

Customer Personalization Using GAI

The customer experience is central to the tourism industry. Traditional Al-driven personalization methods, such
as recommendation engines on booking platforms, are rule-based and heavily rely on explicit customer data.
Generative Al, on the other hand, allows for a more nuanced and dynamic approach. Research by Balamurali et
al. 2023) demonstrates that LLMs can understand context and sentiment far more effectively than rule-based
systems. This enables tourism businesses to offer real-time, personalized services without requiring exhaustive
customer input.

Operational Efficiency in Hospitality

Operational efficiency is another area where Generative Al has significant potential. Literature on the integration
of Al in hospitality management has generally focused on predictive maintenance, optimizing staffing schedules,
and automating customer service using chatbots (Avula & Sithole, 2024; Ravichandra et al., 2025; Venkateswaran
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et al., 2024). However, most chatbots are limited by their inability to understand nuanced customer queries.
Generative Al overcomes this limitation by generating coherent, context-aware responses, reducing friction in
customer interaction and thereby improving customer satisfaction.

Sustainable Tourism and Al

Sustainability is at the core of Oman Vision 2040, which is a strategy to reach well defined milestone by the year
2040 FOR THE Sultanate of Oman. The tourism sector is a critical component of this vision. Studies by Singh et
al. (2024) emphasize the need for sustainable practices in tourism that balance economic benefits with
environmental preservation (Kukreti et al., 2024). GAI can aid in this by promoting responsible travel. For
instance, GAI can dynamically generate itineraries that avoid environmentally sensitive areas during peak times,
thereby reducing the environmental footprint of tourism activities. The role of Generative Al in promoting eco-
friendly practices through informed decision-making and optimized resource usage is largely uncharted territory,
which this study aims to explore.

Research Methodology

Presented study employs a sequential mixed-methods research design following established methodological
frameworks (Creswell & Clark, 2017). A power analysis using G*Power 3.1 determined the minimum sample size
0f 269 (o = 0.05, power = 0.80, effect size = 0.3), validating our achieved sample of 276 valid responses from 384
distributed questionnaires (72% response rate). Survey instruments underwent pilot testing with 30 participants
before full deployment. The study included 20 hotels across Muscat, Salalah, and Sohar, with 15 implementing
GALI solutions and 5 serving as a control group to isolate GAI's impacts from seasonal variations. Operational data
spanned July-December 2023 (pre-GAI) and January-June 2024 (post-implementation), focusing on staff
scheduling efficiency, customer response times, and operational costs.

The technical implementation involved fine-tuning GPT-3 and GPT-4 models on 50,000 tourism-specific
conversations with optimized parameters (learning rate = le-5, batch size = 16, epochs = 3). Model performance
underwent continuous monitoring (BLEU score > 0.85, ROUGE-L > 0.82) with 92% agreement against human
expert responses. Integration with hotel systems utilized REST APIs with 256-bit encryption for data security. The
qualitative component comprised semi-structured interviews with 25 hotel managers, 15 tourism policymakers,
and 30 tourists, alongside document analysis of sustainability reports (2020-2024) and 500 customer reviews from
major booking platforms.

Data analysis utilized SPSS v27 for quantitative analysis, employing paired t-tests, chi-square tests, and MANOVA
with effect size calculations (Cohen's d ranging 0.45-0.72). Qualitative data underwent thematic analysis using
NVivo 12 with two independent coders achieving strong inter-rater reliability (Cohen's k = 0.87). While the study
faced limitations including a six-month post-implementation period and potential selection bias in hotel
participation, the robust statistical validation and control group comparison strengthened the findings' reliability.
Time-series decomposition controlled for seasonal tourism patterns, ensuring the wvalidity of pre-post
implementation comparisons.
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Results and Analysis

The analysis draws from our mixed-methods data collection, encompassing both quantitative and qualitative
sources. Table 1 presents descriptive statistics derived from the online survey of 276 international tourists who
visited Oman between January-December 2024. The survey, administered through Qualtrics, captured
demographic information (age), trip characteristics (length of stay), and satisfaction ratings using a standardized
100-point scale. The high response rate (72%) and demographic distribution suggest the sample is representative
of Oman's international tourist population.

Table 1: Descriptive Statistics of Tourism Data (tourist demographics, visit frequency, preferences).

Metric Mean Standard Minimum Maximum
Deviation

Tourist Age | 352 8.4 18 68

(vears)

Average Stay | 74 2.1 1 14

(days)

Satisfaction 783 127 45 95

Rating (%)

Customer personalization metrics were obtained through a controlled comparative study involving 150 tourists
from our survey sample. These participants experienced both traditional manual itinerary planning and GAI-
generated itineraries during their stay. Satisfaction was measured using standardized questionnaires before and
after GAI implementation, revealing a 20% increase in satisfaction scores (from baseline average of 65% to 85%,
p <0.01) when using GAI-generated itineraries.

The operational efficiency data was collected from the 15 participating hotels through their management
information systems. Analysis of six months pre-GAI (July-December 2023) and post-GAI (January-June 2024)
implementation data revealed a 15% reduction in operational costs. This reduction was calculated by comparing
total operational expenses, including staff scheduling, resource allocation, and customer service operations,
documented through hotels' financial records and verified by management interviews.

The thematic analysis incorporated data from 70 in-depth interviews: 30 international tourists (selected from
survey respondents), 25 hotel managers (from participating hotels), and 15 tourism policymakers from the
Ministry of Heritage and Tourism. Using NVivo 12, two independent researchers coded the transcripts, achieving
an inter-rater reliability of Cohen's k = 0.87.

The findings on sustainable tourism practices emerged from multiple data sources:

1. Analysis of 500 customer reviews from major booking platforms discussing environmental impact
2. Interviews with 15 tourism policymakers specifically addressing sustainability initiatives

3. Six-month tracking data from participating hotels showing tourist distribution patterns

4. Ministry of Heritage and Tourism sustainability reports (2020-2024)

The impact on tourist distribution and environmental preservation was measured through:
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Geographic distribution data from hotel bookings showing a 25% increase in visits to lesser-known destinations
Environmental impact assessments from the Ministry comparing tourist footfall at popular versus emerging sites
Economic data from local communities showing increased tourism revenue in previously underserved areas

Each finding was triangulated across multiple data sources to ensure reliability and validity. The analysis
framework aligned with established methodological approaches in tourism research (Hardy, 2005; Nunkoo &
Ramkissoon, 2016)while incorporating novel elements for GAI assessment.

Discussion and Implications

The findings of this study highlight several key contributions to the field of tourism and hospitality management.
Firstly, the ability of Generative Al to enhance customer personalization marks a significant shift from traditional
rule-based recommendation systems. By leveraging LLMs like GPT-4, tourism stakeholders can now offer highly
personalized experiences that cater to individual tourist preferences, thereby increasing satisfaction rates. This
aligns directly with the primary research objective of exploring the role of Generative Al in supporting the
hospitality and tourism sectors in Oman. Key findings from the data analysis indicate that there was a marked
improvement in both customer satisfaction and operational efficiency following the implementation of GAI
solutions. Satisfaction increased by 20% on average, and operational costs decreased by 15%. The statistical
significance of these findings (p < 0.05) provides strong evidence that GAI implementation directly contributes to
the objectives of enhanced personalization and improved operational efficiency. These findings are also
corroborated by qualitative feedback from tourists, which suggests that the personalized itineraries created by GAI
significantly enhanced their travel experiences.

Analysis of multiple data sources demonstrates that GAI contributes meaningfully to sustainable tourism practices.
Geographic distribution data from hotel bookings showed a 25% increase in visits to lesser-known destinations,
while environmental impact assessments from the Ministry confirmed reduced tourist pressure on popular sites.
This finding was further supported by analysis of 500 customer reviews discussing environmental impact and
interviews with 15 tourism policymakers. Economic data from local communities verified increased tourism
revenue in previously underserved areas. Six-month tracking data from participating hotels validated more
balanced tourist distribution patterns. Thus, both quantitative metrics and qualitative insights confirm that GAI
supports the sustainability objectives of Oman Vision 2040 through data-driven tourism management.

The inclusion of theoretical frameworks such as TAM and DOI theory in this research adds significant depth to
the discussion of GAI's adoption. The Technology Acceptance Model (TAM) reveals that perceived ease of use
and perceived usefulness are critical in determining the likelihood of adopting GAI technologies. For tourism
operators, the perceived ease of use is linked with user-friendly interfaces of Al tools, while perceived usefulness
relates to improved customer engagement and operational efficiency. The Diffusion of Innovations (DOI) theory
provides a lens to understand how GAI can achieve widespread adoption, emphasizing attributes like relative
advantage, compatibility, and trialability. These insights deepen the understanding of the socio-technical aspects
influencing GAI integration in tourism.

The practical implications of this research are substantial. Tourism businesses in Oman can leverage GAI to reduce
labor costs by automating routine interactions, thereby allowing staff to focus on higher-value tasks. Furthermore,
real-time personalization can help differentiate Oman's tourism offerings in an increasingly competitive
international market. The insights from this research also indicate that the cost of integrating GAI can be offset by
gains in efficiency and customer satisfaction, making it a feasible option for both large hospitality chains and
smaller boutique operators. For tourism operators, the use of Generative Al presents a unique opportunity to gain
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insights into tourist behavior, preferences, and expectations, allowing them to create tailored marketing campaigns
and experiences. From a policy perspective, the alignment of GAI with the strategic objectives of Oman Vision
2040 presents an opportunity for government bodies to support technology adoption through subsidies, training
programs, and infrastructure investments. Moreover, ethical considerations need to be addressed, including
transparency in Al decision-making processes and ensuring that data usage complies with privacy regulations
(Amini, 2024).

The validity of these contributions is demonstrated through rigorous data analysis and cross-validation of both
quantitative and qualitative data sources. The significant improvements in customer satisfaction and operational
efficiency underscore the impact that GAI can have on transforming the tourism sector. By demonstrating these
effects empirically, this research provides a foundation for future studies and practical implementations of GAI in
tourism, not only in Oman but also globally. Furthermore, the incorporation of theoretical models strengthens the
argument for GAI adoption, offering a structured understanding of its benefits and challenges.

Limitations and Directions for Future Research

This study is not without limitations. A key limitation is the lack of longitudinal data that would allow for a more
comprehensive assessment of the long-term impacts of GAI on Oman’s tourism sector. The reliance on specific
datasets from Omani tourism also limits the generalizability of the findings to other regions with different socio-
cultural dynamics. Future research should explore these aspects, particularly the ethical dimensions of GAI use
and the integration of GAI with emerging technologies like augmented and virtual reality to create even more
immersive tourist experiences. Such research directions could further enhance Oman’s position as a leader in
advanced, Al-driven, sustainable tourism.

Finally, Generative Al has the potential to revolutionize the tourism and hospitality landscape in Oman by
providing more efficient, personalized, and sustainable services. The alignment with Oman Vision 2040 ensures
that these technologies can create a tourism ecosystem that is not only economically beneficial but also culturally
enriching and environmentally responsible. It is hoped that this research will serve as a catalyst for the broader
adoption of GAI technologies within Oman’s tourism industry, establishing the country as a pioneer in leveraging
advanced technologies for sustainable tourism development.

This research has explored the transformative potential of Generative Al in reshaping the hospitality and tourism
sectors in Oman, making significant contributions to both academic literature and industry practices. By enhancing
customer personalization, operational efficiency, and promoting sustainable tourism practices, the integration of
GAI technologies like GPT-4 represents a substantial shift from conventional, rule-based systems to more dynamic
and tailored solutions. These findings reveal the tremendous potential for Oman’s tourism industry to innovate
and elevate its offerings, aligning with the strategic objectives of Oman Vision 2040.

The implications of this research are extensive, providing a competitive edge for the tourism industry through
differentiated, personalized customer experiences. Moreover, policymakers are encouraged to facilitate the
adoption of GAI technologies through targeted measures, such as subsidies for technology integration, investments
in Al infrastructure, and training initiatives to build Al-related competencies within the workforce. Ethical
considerations, including transparency in Al decision-making and privacy protection, are also emphasized as
crucial elements of responsible Al implementation.
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