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ARTICLEINFO ABSTRACT
Avrticle type: Emerging technologies have transformed the tourism industry, and the
Research Paper integration of technology into tourism services has become essential for

its sustainable development. This study evaluates the smartization of
ecolodges and its impact on tourists’ loyalty using a descriptive-survey
methodology and a questionnaire-based approach. Data were collected
and analyzed from 163 tourists. The findings revealed that the
smartization level of ecolodges was at a moderate level with statistical
significance (p<0.000), with a mean score of 2.92, indicating a
substantial gap between current practice and the full implementation of
smart technologies. Nevertheless, smartization demonstrated a highly
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Smartization has strong potential to improve tourists’ experiences;
however, its success depends on aligning technology with tourists’
cultural and emotional expectations. Therefore, it is recommended that
smart technologies in ecolodges be developed along three principal
axes: operational efficiency, defined by the optimization of resources
and processes; user-friendliness, reflected in simple and accessible
interfaces; and cultural enrichment, achieved through digital tools that
facilitate a more meaningful connection with local culture. Adopting
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Loyalty, experiences but also to preserving and promoting the cultural and
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Extended Abstract

Introduction

Smartization in  ecolodges is a
multidimensional concept that goes beyond
merely implementing modern technologies
such as high-speed internet, online
reservation systems, digital information
services, and security systems. At its core,
this approach seeks to enhance the overall
tourists’ experience by  providing
personalized services tailored to visitors’
cultural, social, and even emotional needs.
Smart technologies can be effective when
they create a simple, efficient, and
enjoyable experience for guests,
encouraging them to revisit or recommend
the accommaodation to others. However, this
potential can only be realized when
technology aligns with tourists’ needs and
expectations; otherwise,  complexity,
inefficiency, or incompatibility with users’
culture and habits may lead to
dissatisfaction and even disloyalty.
Therefore, accurately identifying the status
of  technology implementation and
evaluating its compatibility with the real
needs of tourists is essential for the success
of ecolodges in today’s competitive
environment.

Tourists’ loyalty to an ecolodge is a
complex phenomenon that is not formed
solely through satisfaction with basic
services. Rather, it results from multiple
interactions and deeper experiences, such as
a sense of place attachment, rich cultural
experiences, quality of human interactions,
and feelings of safety and comfort. In this
regard, smart technologies can play a
significant role in strengthening loyalty if
they are designed and implemented in ways
that also address emotional and cultural
needs. Nevertheless, there remains a
notable deficiency in existing research,
particularly regarding the national context
of countries such as Iran. This lack of
studies limits a deeper understanding of the
relationship between smartization and
tourists’ loyalty and creates difficulties for
managers and policymakers due to
insufficient documented data. Furthermore,
cultural and geographical diversity across
regions requires localized studies that
consider the unique characteristics of each
area in order to understand the moderating

effects of these factors on the effectiveness
of technologies.

Considering the strategic importance of
eco-lodges in  sustainable  tourism
development and  cultural  heritage
preservation, examining the level of
smartization in these accommodations and
assessing its impact on tourists’ loyalty is
both a scientific and practical necessity.
Previous studies have mainly focused on
broader aspects of smart tourism and paid
less attention to the unigque characteristics
of ecolodges, which require more
specialized approaches. Therefore,
conducting a comprehensive study in the
provinces of Mazandaran and Isfahan —
which differ significantly in tourism
patterns  (nature-based tourism  versus
cultural-historical tourism) and in the
number of ecolodges (54 units in
Mazandaran and more than 208 units in
Isfahan) — can help identify key
smartization indicators and analyze their
effects on tourists’ behavior and loyalty. In
addition to developing a localized
theoretical  framework for  assessing
smartization in ecolodges, the findings of
this research can provide practical guidance
for organizations and operators in this
sector to design and implement targeted
programs aimed at improving smart
services according to the capacities and
needs of each province, thereby
contributing to the sustainable development
of eco-tourism.

Methodology

This study adopts a descriptive-analytical
approach based on survey data analysis. Its
primary objective is to investigate the
smartization status of ecolodges and
analyze its impact on tourists’ loyalty in the
tourism  destinations of Isfahan and
Mazandaran provinces. To collect data, a
researcher-made guestionnaire was
designed based on the research objectives
and indicators related to smartization and
tourists’ loyalty. Quantitative methods were
employed for data analysis, and appropriate
statistical tests were applied to examine the
research  hypotheses. The statistical
population consisted of tourists who stayed
in ecolodges in Isfahan and Mazandaran
provinces. The statistical sample of
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participants is different in both regions. Due
to the unknown exact size of the statistical
population, convenience sampling was
employed to determine the sample size.
During two months (approximately May—
June 2025), 163 accessible tourists were
surveyed, and their responses analyzed as
the sample. Among them, 91 tourists were
from lIsfahan and 72 from Mazandaran.
Inclusion criteria included at least one-night
stay and age over 25 years old. The
provincial shares were determined based on
the number of ecolodges, the number of
tourists, and the participation rate in
completing the questionnaire. The serveyed
ecolodges in Isfahan province were located
in the counties of Kashan, Isfahan, and
Ardestan, while in Mazandaran province
they included ecolodges in the counties of
Sari, Chalus, and Savadkuh. Participants
were selected from a total of 13 ecolodges,
including 7 lodges in Isfahan and 6 in
Mazandaran.

Instrument validity was established through
expert review: the opinions of 10 tourism
and technology scholars with master’s and
doctoral qualifications were collected,
thereby confirming the questionnaire’s
content validity. Reliability was measured
using Cronbach’s alpha coefficient, which
was greater than 0.70 for the entire
questionnaire, indicating an acceptable
level of reliability. Data analysis was
conducted utilizing SPSS  statistical
software, and statistical tests were applied
including the binomial test, regression
analysis, and the Mann—-Whitney test.

Results and discussion

The analysis of the smartization status of
Iranian ecolodges indicates that this sector
has begun moving toward smartization but
remains in an early stage of development.
Basic indicators such as security systems,
high-speed internet, and online payment
services are in relatively favorable
condition,  whereas  advanced and
interactive  indicators  indicate  poor
performance including augmented reality,
smart energy management, and digital
attraction guides. Overall, the average
smartization score was evaluated at 2.92,
which remains significantly below the
desired level. In terms of tourists’ loyalty,

smartization has strengthened emotional
experiences and the sense of attachment;
however, it has not yet succeeded in
creating long-term loyalty. Despite the high
scores of experience-oriented indicators,
tourists’ willingness to choose the same
ecolodge again was very low, indicating a
lack of innovation and insufficient
competitive differentiation to encourage
repeat visits. Although overall satisfaction
and staff behavior received relatively high
scores, their influence on loyalty was not
consistently significant across the entire
sample.

The regression model, with an F-statistic of
234.168, confirmed the significant impact
of smartization on tourists’ loyalty. These
findings suggest that although the current
levels of smartization and loyalty are
relatively low, smartization represents a
strategic solution for enhancing the quality
of tourists’ experiences and fostering
sustainable loyalty. Therefore, moving
beyond basic infrastructure  toward
innovative smart services is the key step in
increasing tourists return rates and creating
competitive advantages. The results further
showed that the coefficient of determination
was:

R2=0.732R"2 = 0.732R2=0.732

This means that 73.2% of the variance in
tourists’ loyalty is explained by ecolodge
smartization  indicators.  This  value
demonstrates the model’s strong
explanatory power and confirms that
smartization has a positive, strong, and
significant effect on tourists’ loyalty. In
other words, the higher the level of
smartization, the greater the likelihood of
increasing tourists’ trust, satisfaction, and
intention to revisit. Among the smartization
indicators, the provision of local cultural
information through smart or multimedia
methods, with a coefficient of 0.654, had
the strongest impact and was identified as
the most important predictor of loyalty.
Other indicators such as 24-hour online
support, smart check-in and check-out
notifications, smart guidance systems for
facilities and accommaodation rules, energy-
saving devices, and smart security systems
also had significant positive effects on
loyalty. These results indicate that
technology contributes to loyalty when it
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creates a secure, convenient, organized, and
culturally enriching experience for tourists.
In contrast, some indicators such as high-
speed internet and smart entry systems
using cards or mobile phones did not
exhibit significant impacts. Therefore,
merely having technology without effective
and user-oriented functionality does not
necessarily lead to loyalty. The findings
also demonstrated no significant difference
between ecolodges in Isfahan and
Mazandaran in terms of smartization levels.
However, a significant difference was
observed in the tourists’ loyalty, with
Mazandaran achieving a higher average
loyalty ranking than Isfahan. This suggests
that although smartization levels are similar
in both provinces, the tourism experience in
Mazandaran has had a stronger influence on
tourists’ loyalty.

The findings are consistent with many
previous studies. The results indicate that
smart  technologies  positively  affect
tourists’ loyalty only when they are
designed in accordance with users’ needs,
ease of use, and the cultural context of the
destination — a conclusion also supported
by studies conducted by Aziz et al. (2020),
Ng et al. (2023), and Jeong and Shin
(2020). Conversely, the findings are also
aligned with the perspectives of Asgarpour
et al. (2015) and Mimandi et al. (2023),
who emphasized that complexity or
technological incompatibility may produce
negative  effects.  Therefore, merely
implementing innovative technologies is
insufficient for fostering loyalty; these
technologies must support a comfortable,
meaningful, and culturally compatible
experience.

Furthermore, the findings demonstrate that
tourists’ loyalty depends less on technology
by itself and more on the integration of
technology with cultural experience, human
interaction, and a sense of belonging — an
issue also emphasized in studies by Molavi
and Basteneghar (2024) and Qiu et al.
(2025). Comparison between the two
provinces revealed that despite similar
levels of smartization, tourists’ loyalty
differed significantly. Accordingly, the key
factor in fostering tourists’ loyalty is not
only technical infrastructure, but also the
quality of experience, service integration,

and the creation of a pleasant and unique
atmosphere.

Conclusion

The rapid growth of modern technologies in
the tourism industry has driven eco-lodges
toward smartization, creating opportunities
to improve tourists’ experiences and
strengthen tourists’ loyalty. Examining the
impact of smartization on tourists’ loyalty,
to increase revisit intention and destination
recommendation, is therefore significant.
This study analyzed smartization indicators
in ecolodges in Mazandaran and Isfahan
provinces and explained their role in
increasing tourists’ loyalty. The findings
indicate that smartization has played an
effective role in improving the quality of
tourism experiences, although its effects
have not been uniform across all
dimensions. Services such as stable internet
access, smart security systems (including
CCTV and access control), and fast,
convenient online reservation systems
received positive responses from tourists
and facilitated travel and increased
satisfaction.

In contrast, more advanced and complex
technologies such as augmented reality
(AR) for introducing attractions or Al-
based smart guides did not have the
expected positive impact on tourists’
satisfaction and loyalty. This may be due to
the incompatibility of such technologies
with the traditional and local nature of
ecolodges, the complexity of using them, or
tourists’ limited understanding of their
added value. Despite efforts to collect
reliable data, the study faced several
limitations. The focus on only two
provinces — Mazandaran and Isfahan —
limits the generalizability of the findings to
other regions. Additionally, the use of self-
report questionnaires may have been
influenced by subjective factors. Important
variables such as tourists’ personal
characteristics - age, education, and interest
in technology - familiarity with digital
technologies, and cultural differences were
not examined independently or in detail.

It is recommended, based on the findings
and limitations, that the eco-lodges’
managers reconsider their approach to
smartization and view it as a strategic tool
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for enhancing indigenous, cultural, and
personalized tourists’ experiences. Smart
services should be designed with emphasis
on  simplicity,  user-friendly,  high
interactivity, and the creation of real added
value. Staff training and continuous
collection of tourists’ feedback regarding
the efficiency and desirability of smart tools
are also essential for service improvement
and development. For future studies, it is
recommended to expand the geographical
scope and use mixed methods (quantitative
and qualitative) to better cover the diversity
of ecolodges in different regions. In-depth
interviews with tourists and managers, as
well as analysis of online reviews, could
help identify hidden dimensions and
provide more practical solutions for
sustainable and smart tourism development.
Independent examination of personal
factors, technological familiarity, and
cultural differences would also enrich
forthcoming research findings.
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