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Abstract:

The present study aimed to analyze the impact of digital technologies on customer satisfaction in sports venues, with an emphasis on the
mediating roles of green development and service innovation among users of sports venues in Kermanshah. This applied study was conducted
using a descriptive-survey design based on the structural equation modeling approach. The statistical population consisted of 360 users of
sports venues in Kermanshah in the year 1405, from which 186 participants were selected through convenience sampling according to
Morgan’s table. Data were collected using a standardized 22-item questionnaire whose validity was confirmed through expert evaluation and
factor analysis, while its reliability was established using Cronbach’s alpha coefficient of 0.89. Data analysis was performed using descriptive
and inferential statistics, Kolmogorov—Smirnov test, path analysis, and structural equation modeling through SPSS version 23 and Smart PLS
software. The findings of the structural equation modeling indicated that digital technologies had a direct, positive, and significant effect on
customer satisfaction with a coefficient of 0.61. Moreover, green development and service innovation had direct, positive, and significant
effects on customer satisfaction with coefficients of 0.49 and 0.57, respectively. The mediating analyses also confirmed the significant
mediating roles of green development and service innovation in the relationship between digital technologies and customer satisfaction.
Furthermore, the model fit indices demonstrated an acceptable fit of the proposed model. The results demonstrated that the implementation
of digital technologies in sports venues can significantly enhance customer satisfaction through promoting green development and improving
service innovation. Therefore, managers of sports venues are advised to employ modern digital technologies, improve service quality,
enhance staff responsiveness, address customer needs, and implement environmentally sustainable strategies in order to increase customer
satisfaction and loyalty.
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Extended Summary

Introduction

The rapid expansion of digital technologies has transformed the operational structure of service industries worldwide, and
the sports sector has become one of the most technology-driven domains in contemporary management systems. Sports venues
are no longer viewed merely as physical spaces for competitions or recreational activities; rather, they are increasingly

conceptualized as intelligent, experience-oriented, and data-driven environments in which customer interaction, digital
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engagement, sustainability, and service innovation jointly shape consumer satisfaction. Recent developments in smart stadiums,
virtual experiences, digital marketing, augmented reality, and intelligent service management have significantly altered
customer expectations and behavioral patterns in sports settings (Chang et al., 2024; Glebova et al., 2023; Zou et al., 2025). As
spectators and consumers become more technologically literate, sports organizations are required to provide seamless,
interactive, and personalized services through digital infrastructures in order to remain competitive and maintain customer
loyalty (Santomier et al., 2020; Yu, 2024). Studies have demonstrated that technologies such as the Internet of Things, artificial
intelligence, virtual reality, mobile applications, and digital ticketing systems enhance customer engagement and improve
service quality in sports venues (Milasi et al., 2024; Popp et al.,, 2021; Schut & Glebova, 2022). Furthermore, digital
transformation has contributed to the emergence of smart sports industries and intelligent venue management systems that
integrate operational efficiency with customer-centered experiences (Halynska & Bingxu, 2024; Ni et al., 2023). In addition to
digital transformation, green development and sustainability have become essential strategic priorities for sports organizations.
Environmental concerns, sustainable resource management, and low-carbon operational systems are increasingly associated
with organizational reputation and customer perceptions (Hou, 2023; Yan & Chi, 2024). Eco-friendly management practices in
sports facilities can improve perceived quality, strengthen green image, and enhance customer behavioral intentions (Jeong &
Song, 2025). Similarly, the integration of sustainable development principles into sports venue operations contributes to long-
term value creation and social responsibility (L. Li, 2024; Wang et al., 2022). Alongside sustainability, service innovation has
emerged as another critical factor influencing customer satisfaction in sports and recreational environments. Modern consumers
expect innovative, responsive, and experience-based services that combine technology, entertainment, and convenience (Peng
etal., 2024; Sadewa et al., 2024). Research has shown that innovative services positively influence customer experiences and
behavioral intentions in sports contexts (Bo & Zhang, 2024; Jung et al., 2024). Therefore, understanding the relationship
between digital technologies, green development, service innovation, and customer satisfaction has become increasingly
important for sports venue management. Despite the growing literature on smart sports systems and customer experiences,
limited research has simultaneously examined the direct and mediating roles of green development and service innovation in
the relationship between digital technologies and customer satisfaction in sports venues. Accordingly, the present study aimed
to analyze the impact of digital technologies on customer satisfaction in sports venues with an emphasis on green development
and service innovation.

Methods and Materials

The present study was applied in terms of purpose and descriptive-survey in terms of methodology. The research was
conducted using the structural equation modeling approach. The statistical population consisted of 360 users of sports venues
in Kermanshah during the year 1405. Based on Morgan’s sampling table, 186 individuals were selected through convenience
sampling as the research sample. Data were collected using a standardized questionnaire adapted from previous studies and
designed according to the variables of digital technologies, green development, service innovation, and customer satisfaction.
The questionnaire consisted of 22 items measured on a five-point Likert scale ranging from very low to very high. To assess
the validity of the instrument, expert opinions and confirmatory factor analysis were employed. Reliability was evaluated using
Cronbach’s alpha coefficient, which indicated acceptable internal consistency for all constructs. Descriptive statistics including

mean and standard deviation were used to describe the data. Inferential statistical analyses included Kolmogorov—Smirnov test
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for normality assessment, correlation analysis, path analysis, and structural equation modeling. Data analysis was performed
using SPSS version 23 and Smart PLS software.

Findings

The findings indicated that the distribution of data was normal and all research variables met the assumptions required for
structural equation modeling. Descriptive statistics demonstrated that digital technologies had the highest mean score among
the study variables. Correlation analysis revealed significant positive relationships among digital technologies, green
development, service innovation, and customer satisfaction. The structural equation model exhibited acceptable goodness-of-
fit indices, indicating satisfactory model validity and fitness. The path analysis results demonstrated that digital technologies
had a direct, positive, and significant effect on customer satisfaction with a standardized coefficient of 0.61. In addition, green
development had a direct, positive, and significant effect on customer satisfaction with a coefficient of 0.49. Service innovation
also exerted a direct, positive, and significant influence on customer satisfaction with a coefficient of 0.57. Furthermore, the
mediating analysis confirmed that green development significantly mediated the relationship between digital technologies and
customer satisfaction among users of sports venues. Likewise, service innovation played a significant mediating role in the
relationship between digital technologies and customer satisfaction. The findings suggest that digital technologies improve
customer satisfaction not only directly through enhanced operational efficiency and service quality, but also indirectly by
promoting environmentally sustainable practices and innovative service delivery mechanisms in sports venues.

Discussion and Conclusion

The findings of the present study demonstrated that digital technologies significantly enhance customer satisfaction in sports
venues. This result confirms that modern consumers increasingly expect technologically advanced, efficient, and personalized
services in sports environments. The integration of digital systems such as mobile applications, smart venue infrastructures,
virtual interactions, and digital communication platforms contributes to smoother customer experiences and higher perceived
service quality. The findings also revealed that green development positively affects customer satisfaction. This indicates that
contemporary customers are becoming more environmentally conscious and tend to value sports venues that implement
sustainable and eco-friendly operational practices. The implementation of low-carbon systems, intelligent energy management,
and environmentally responsible strategies may strengthen organizational image and improve customer perceptions of service
quality. In addition, the results highlighted the significant role of service innovation in enhancing customer satisfaction. Sports
venues that continuously improve and redesign their services according to customer expectations are more capable of creating
memorable and satisfying experiences. Innovative services, particularly those supported by digital technologies, allow
organizations to increase responsiveness, improve customer engagement, and provide more interactive and convenient
experiences. The mediating roles of green development and service innovation further indicate that digital transformation alone
is insufficient to maximize customer satisfaction unless it is translated into sustainable operational practices and customer-
oriented service innovations. Therefore, digital technologies create the greatest value when they are integrated with
environmentally sustainable strategies and innovative service delivery systems. Overall, the findings emphasize the necessity
for sports venue managers to adopt comprehensive digital transformation strategies that simultaneously focus on customer
experience, sustainability, and service innovation. Investment in smart technologies, environmentally responsible management
systems, and innovative customer-centered services can enhance customer satisfaction, strengthen organizational

competitiveness, and improve long-term sustainability in sports venues.
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