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driven decision-making in support of sustainable tourism development. The research
employs a descriptive-analytical and applied methodology. Data were collected
through questionnaires distributed among tourists (n = 196) and tourism experts and
were analyzed using exploratory factorfanalysis, one-sample t-test, and the Delphi
Fuzzy Analytic Hierarchy Process multi-criteria decision-making model. The study
area, Mashhad, was selected asaone of the leading destinations in smart tourism
implementation. The findingswevealed that Artificial Intelligence technologies, with
an eigenvalue of 10.60 and accou\hing for 46.09% of the total variance, have achieved
the highest levelof implementation in Mashhad. These technologies play a significant
role in enhancing travel"€xperiences, personalizing services, and increasing tourist
satisfaction. Internet/of Things technologies ranked second with 20.25% of the
varianee, whileWirtual and Augmented Reality technologies had the lowest mean
score. The one-sample t-test confirmed above-average utilization of both Al and lIoT
technologies:, Similarly, in the Delphi Fuzzy Analytic Hierarchy Process model, the
prioritizition of technologies followed the same order. Accordingly, Mashhad has
made\notable progress toward smart tourism services. However, to achieve a
comprehensive smart destination model, it is essential to further develop digital
infrastructure, empower human resources, and design culturally appropriate services.
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Extended Abstract

Introduction

Tourism, as a strategic and information-
intensive industry, plays a significant role in
economic and social development. With the
continuous growth in the number of
international tourists, the necessity of adopting
advanced technologies in  destination
management has become increasingly evident.
The inefficiency of traditional approaches in
addressing contemporary complexities has
directed attention toward technologies such as
information and communication technologies
(ICT), big data, and artificial intelligence,
leading to the emergence of concepts such as
smart cities and smart tourism destinations. By
integrating data and emerging technologies,
smart tourism facilitates the enhancement of
tourist experiences, improves the efficiency of
destination management, strengthens
competitiveness, and supports the transition
toward sustainability. Within this framework,
destinations employ tools such as the Internet
of Things (loT), smart payment systems,
augmented reality, and data analytics to deliver
personalized services and respond maore
effectively to tourists’ needs. Mashhad, as .one
of the most important religious tourisry
destinations in Iran and, the Islamic weorld,
hosts a large volume of prigrims andgtourists
and therefore faces numereus managerial
opportunities and challengesthat'require smart
and technology-dniven apprgaches. Despite
some fragmented initiatives in  the
digitalization, of “tourism services, a
comprehensivesand ‘data-driven assessment of
the level of smartdeurism implementation in
this city has “not yet been conducted.
Consequently, evaluating and analyzing the
current state of smart tourism in Mashhad is a
necessary step toward identifying gaps,
improving planning processes, and outlining a
sustainable development pathway for this
pilgrimage destination.

Methodology

This study adopts a descriptive—analytical
approach with an applied research orientation.
Data were collected through library research,
documentary sources, and field surveys. The
main research instruments consisted of two
questionnaires. The  first questionnaire

included 23 items measured on a five-point
Likert scale and was designed to assess smart
tourism indicators from the perspective of
tourists. Its content validity was confirmed by
experts, and its reliability was verified using
Cronbach’s alpha coefficient (0.8). The
statistical population comprised tourists and
tourism experts in the city of Mashhad. In the
first stage, data obtained from 196 tourists
were analyzed using exploratory factor
analysis (EFA) to identify the main dimensions
and components of smart tourism. In the
second stage, the extracted components were
prioritized based on the opinions of 15 experts
in tourism and information technology,
selected through snowball sampling, and
weighted using the fuzzy Delphi Analytic
Hierarchy Process (DFAHP). Data analysis
was conducted using descriptive and
inferential statistics, a one-sample t-test, and
the DFAHP model. Mashhad was selected as
the study area due to its prominent position in
religious tourism and its recent initiatives in
smart tourism services, providing a suitable
context for evaluating smart tourism
indicators.

Results

The findings indicate that the study sample
predominantly consisted of individuals aged
29-40 years, with a high level of education
(master’s degree and above), and a slight
predominance of males and married
respondents. The results of the exploratory
factor analysis, supported by adequate
sampling adequacy (KMO = 0.82) and a
significant Bartlett’s test, enabled the
identification of the latent structure of smart
tourism indicators. Accordingly, three main
factors with eigenvalues greater than 1 were
extracted, collectively explaining 85.86% of
the total variance. The first factor, labeled
Artificial Intelligence (Al) technologies,
accounted for 46.09% of the variance and
emerged as the most dominant component in
the implementation of smart tourism in
Mashhad. The second factor, Internet of
Things (IoT) technologies, explained 20.25%
of the variance, followed by the third factor,
Virtual and Augmented Reality (VR/AR)
technologies, which explained 19.53%. The
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results of the one-sample t-test revealed that
the mean level of implementation of Al and
loT technologies was significantly above the
average level, whereas VR/AR technologies
were below the theoretical mean. The results of
the DFAHP multi-criteria decision-making
model further confirmed the prioritization of
the factors in the order of Al, 10T, and VR/AR.
At the indicator level, “digital menus with QR
codes,” “digital check-in/check-out systems,”
“smart room equipment control,” “online
booking,” and “responsive chatbots” were
identified as the most prominent smart tourism
indicators implemented in Mashhad. These
findings suggest that smart tourism
development in Mashhad has primarily
focused on operational, Al-based digital
services, while more advanced experiential
technologies still require targeted investment
and reinforcement.

Discussion and Conclusion

This study aimed to evaluate the level of smart
tourism indicator implementation in the city of
Mashhad through a data-driven approach,
assessing the adoption and prioritization of
emerging tourism technologies. The results

indicate that among the identified components, |

Artificial Intelligence (Al) technologies
exhibit the highest level of implementation and
constitute the core element of smart tourism in
Mashhad, explaining approximately 46% of
the total variance. Applications such as
chatbots, smart reservation systems, and data-
driven services have played a significant role
in enhancing tourist experiences and
improving service efficiency. 10T technologies
ranked second; although they have been
applied in certain service and urban domains,
they have not yet been fully integrated into the
tourism value chain. In contrast, VR/AR
technologies demonstrated the lowest level of
implementation, reflecting infrastructural
constraints, high implementation costs, limited
localized content, and low user familiarity. The
consistency between statistical tests and the
DFAHP model confirms the prioritization of
technologies as Al, 10T, and VR/AR,
underscoring the robustness and coherence of
the findings. The results align with previous
national and international studies, emphasizing
that successful smart tourism development

requires the simultaneous advancement of
technological infrastructure, smart
governance, and human resource capacity
building. The key contribution of this study
lies in providing a quantitative and objective
assessment of smart tourism implementation in
amajor pilgrimage destination and in revealing
the gap between policy formulation and
practical implementation. Ultimately, the
findings highlight the need for targeted
investment in loT and VR/AR infrastructures,
data integration, enhancement of human
capital skills, and the design of smart services
aligned with the cultural and religious identity
of Mashhad, in order to facilitate its transition
toward a smart, sustainable, and competitive
tourism destination.
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