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Context and Purpose: The world of sustainable tourism is rapidly evolving, and
artificial intelligence (Al) plays a crucial role in helping this industry achieve its
goals. The present study aims to identify and analyze the potential of Al in the
development of sustainable tourism in Iran. Design/methodology/approach:
This study employed an applied and descriptive research design utilizing a
mixed-methods approach. Initially, the potential applications of artificial
intelligence in sustainable tourism development in Iran were identified through
a comprehensive literature review and subsequently validated using the Delphi
technique with a panel of 12 experts. Following this, a matrix questionnaire was
administered to 63 tourists to gather their perspectives on the impact of these
potential applications. Finally, the collected data were analyzed using fuzzy
cognitive mapping technique with FCMapper software, and the research model
was developed using UCINET6 software. Findings: Several factors influence the
identification of Al potentials in sustainable tourism development in Iran. Among
these factors, improving sustainable tourism management, analyzing tourist
behavior, enhancing tourist experience, and optimizing operations in tourism
businesses were found to be the most significant, as they exhibited the highest
centrality. Conclusion: The results revealed that Al can serve as a powerful tool
for sustainable tourism development in Iran. By leveraging intelligent
technologies, improving tourism infrastructure, and developing smart systems
for analyzing tourist behavior and optimizing natural resources, diverse services
can be offered to tourists with varying financial and social conditions. Ultimately,
this will lead to balanced and sustainable growth of the tourism industry. It is
recommended that managers and policymakers prioritize the development and
implementation of such systems. Originality /value: This study adopts a localized
approach to examine the impact of Al technologies on sustainable tourism
development in Iran and proposes innovative solutions to enhance the
sustainability of this industry.
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Extended Abstract

1. Introduction

The sustainable tourism industry is
undergoing rapid transformation, driven
by the increasing demand for responsible
and eco-friendly travel.  Artificial
intelligence (AI) has emerged as a key
enabler in this evolution, offering
capabilities such as big data analysis,
predictive modeling, and operational
optimization. Iran, with its rich natural and
historical attractions, holds significant
potential  for  sustainable  tourism
development. However, challenges such as
inefficient resource management, a lack of
precise tourist behavior analysis, and
inadequate infrastructure have hindered
the realization of this potential. This
research aims to explore and identify the
potential of Al in advancing sustainable
tourism in Iran. The primary objective of
the current study is to propose strategies
for leveraging intelligent technologies to
balance economic growth, environmental
preservation, and enhanced tourist
experiences. By integrating Al into tourism
management, this study aims to address
critical  issues, including resource
allocation, tourist satisfaction, and
operational efficiency, ultimately
contributing  to the sustainable
development of Iran's tourism sector.

2. Research Methodology

This research adopts a mixed-methods
approach, combining qualitative and
quantitative techniques, to
comprehensively examine the role of Al in
sustainable tourism development. In the
qualitative phase, semi-structured
interviews were conducted with 12 experts
in tourism and Al to identify key factors
influencing sustainable tourism and the
potential applications of Al. Following the
interviews, a Delphi method with three

rounds was employed to validate and
reach consensus on these factors among
the experts. The qualitative data were
analyzed wusing thematic analysis to
extract meaningful insights. In the
quantitative phase, a matrix questionnaire
was distributed to 63 tourists to gather
their perspectives on the impact of Al on
sustainable tourism. The collected data
were analyzed using fuzzy cognitive
mapping (FCM) techniques and the
FCMapper software, which are well-suited
for capturing complex causal relationships
among variables. Additionally, the
research model was visualized using
UCINET6 software, providing a graphical
representation of the interconnections
among the identified factors. This
methodological framework enabled a
thorough and nuanced exploration of Al's
potential in sustainable tourism, ensuring
that qualitative insights and quantitative
data were effectively integrated to support
the study's findings.

3. Research Findings

The findings of this study highlight that
improving sustainable tourism
management, analyzing tourist behavior,
enhancing tourist experiences, and
optimizing tourism business operations
are the most critical factors for sustainable
tourism development in Iran. These
factors were identified as having the
highest centrality in the research model,
which indicates their significant influence
on other variables. Sustainable tourism
management emerged as the most
impactful factor, with substantial effects
on the overall development of the tourism
sector. Analyzing tourist behavior and
improving their experiences were also
identified as key drivers of tourist
satisfaction and engagement. Additionally,
optimizing  operations in  tourism
businesses was recognized as a crucial
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factor in reducing costs and increasing
efficiency. Scenario analysis further
revealed that achieving sustainable
tourism development requires
simultaneous  attention to  both
sustainable management and the analysis
and improvement of tourist experiences.
Neglecting either factor could lead to
negative developments in other areas of
the model. These findings underscore the
potential of Al as a powerful tool for
enhancing resource management, data
analysis, and tourist experiences, thereby
contributing to the sustainable growth of
Iran's tourism industry.

4. Conclusion

This research demonstrates that Al can
serve as a transformative tool in the
development of sustainable tourism in
Iran. By leveraging intelligent
technologies, it is possible to optimize
resource management, accurately analyze
tourist behavior, and enhance the quality
of tourist experiences. These
advancements not only improve the
performance of the tourism industry but
also contribute to a balanced approach
that integrates economic  growth,
environmental preservation, and tourist
satisfaction. The findings of this study
offer valuable insights for policymakers
and industry stakeholders, guiding them in
making informed decisions to promote
sustainable  tourism. To  achieve
sustainable tourism development, it is
recommended to implement Al-driven
systems for analyzing tourist behavior,

designing eco-friendly travel experiences,
and optimizing operational processes.
Additionally, developing smart
infrastructure and utilizing predictive
algorithms for managing tourist flows can
further enhance the industry's efficiency
and sustainability. Future research should
focus on conducting case studies to
evaluate the effectiveness of Al
applications in real-world tourism
settings. Collaboration with relevant
organizations is also essential to integrate
the study's findings into tourism policy
and planning. By adopting these strategies,
Iran can utilize the full potential of Al to
achieve sustainable tourism development,
ensuring long-term benefits for the
economy, environment, and society.
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