151 5 Thempactof A ligenceonshaping . S i

Research Paper

The Impact of Artificial Intelligence on Shaping Sustainable Urban Interactions:

A Study of Generation Z in Isfahan

Gholami, Meysam!, Hejazi, seyyed Naser?, Bagheri, Esmaeil3

RECEIVE:
9 OCT 2025

ACCEPT:
26 DEC 2025

KEYWORDS:

ARTIFICIAL
INTELLIGENCE;
ENVIRONMENT;
SUSTAINABLE CITY;
GENERATIONZ;
INTERACTION

ABSTRACT:

THE RAPID ACCELERATION OF URBANIZATION IN RECENT DECADES,
ALONG WITH THE GROWING PENETRATION OF INTELLIGENT
TECHNOLOGIES, HAS MADE IT INCREASINGLY NECESSARY TO REDEFINE THE
INTERACTIVE PATTERNS AMONG HUMANS, INSTITUTIONS, AND THE URBAN
ENVIRONMENT. THIS STUDY AIMS TO EXAMINE THE IMPACT OF ARTIFICIAL
INTELLIGENCE (AI) ON SHAPING SUSTAINABLE URBAN INTERACTIONS
AMONG ISFAHAN’S GENERATION Z RESIDENTS. METHODOLOGICALLY, THE
RESEARCH IS SURVEY-BASED, CROSS-SECTIONAL IN TIME, APPLIED IN
PURPOSE, AND BROAD IN SCOPE. IN 2025, THE STATISTICAL POPULATION
CONSISTED OF 451,038 MEMBERS OF GENERATION Z RESIDING IN ISFAHAN
IN 2025. A SAMPLE SIZE OF 340 INDIVIDUALS WAS DETERMINED AND
SELECTED THROUGH QUOTA SAMPLING PROPORTIONAL TO THE
POPULATION DISTRIBUTION USING THE SAMPLE POWER SOFTWARE. DATA
WERE COLLECTED USING A RESEARCHER-DESIGNED QUESTIONNAIRE
WHOSE VALIDITY WAS CONFIRMED THROUGH EXPERT JUDGMENT (FACE
VALIDITY) AND WHOSE RELIABILITY WAS VERIFIED USING CRONBACH’S
ALPHA COEFFICIENTS. DATA ANALYSIS WAS CONDUCTED USING SPSS AND
AMOS SOFTWARE (VERSION 24). THE AVERAGE LEVEL OF SUSTAINABLE
URBAN INTERACTIONS AMONG GENERATION Z IN ISFAHAN (M = 47.49) WAS
SLIGHTLY HIGHER THAN THE BENCHMARK VALUE (M = 39.5). THE HUMAN-
ENVIRONMENT DIMENSION SHOWED THE HIGHEST MEAN SCORE (M = 19.60)
AMONG THE THREE DIMENSIONS OF INTERACTION, REFLECTING A
REMARKABLE DEGREE OF ENVIRONMENTAL AWARENESS AND SENSITIVITY
AMONG YOUNG RESIDENTS. THE HUMAN-TECHNOLOGY (M = 15.32) AND
INSTITUTIONAL-SOCIAL (M = 15.26) DIMENSIONS, THOUGH ABOVE
AVERAGE, HAVE NOT YET REACHED THE LEVEL OF ACTIVE TECHNOLOGICAL
AND INSTITUTIONAL PARTICIPATION. CONVERSELY, THE MEAN Al
UTILIZATION LEVEL (M = 93.76) WAS LOWER THAN THE BENCHMARK (M =
102), INDICATING A GAP BETWEEN GENERATION Z AND THE INTEGRATED,
SPECIALIZED USE OF AI CAPABILITIES. STRUCTURAL EQUATION MODELING
RESULTS FURTHER REVEALED THAT AI EXPLAINS 38% OF THE VARIANCE IN
SUSTAINABLE URBAN INTERACTIONS.
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Extended Abstract

Introduction

The rapid growth of urbanization in recent decades, coupled with the increasing complexity of social,
spatial, and technological structures, has posed profound environmental and social challenges to urban
systems. According to United Nations reports (2018, 2022), more than half of the world’s population
currently resides in cities, and this figure is projected to reach approximately 68% by 2050. This trend has
intensified demands for resources, energy, housing, and transportation, thereby exerting greater pressure on
urban sustainability. Traditional centralized planning models are no longer able to respond to the intricate
dynamics of contemporary urban systems. Consequently, the “smart city” approachwhich is grounded , in

data analytics, algorithmic learning, and advanced technologies such as artificial intelligence (Al)has ,

emerged as an innovative urban management framework. Through its capabilities in big data analysis,
behavioral learning, and decision-support processes, Al can restructure the relationships among humans,
institutions, and the environment, directing urban interactions toward sustainability. Despite extensive
research on the technical applications of Al in domains such as energy management, transportation, and
urban infrastructure, the interactive dimension of Al in reshaping social and institutional relationships has
received less attention. Within this context, Isfahan, as one of Iran’s major cultural metropolises, IS
undergoing a gradual transition toward a smart city model. However, the level of youth participation in this
transformation remains limited. Generation Z, characterized by digital nativity, creativity, and
technological fluency, has significant potential to shape sustainable urban interactions. Accordingly, the
central question of this study is to investigate how Al influences the formation of sustainable urban
interactions among Generation Z in Isfahan.

Research Methodology

This research is applied in purpose, survey-based, and cross-sectional. The statistical population comprised
451,038 members of Generation Z residing in Isfahan in 2025. A sample size of 340 participants was
determined using the Sample Power software based on a statistical power of 0.9 and an effect size of 0.05.
The participants were selected through quota sampling and proportionally distributed across the 15
municipal districts of Isfahan to ensure adequate target population representation. The data collection
instrument was a researcher-designed questionnaire, whose validity was established through expert
judgment (face validity), while its reliability was confirmed using Cronbach’s alpha coefficients, all of
which indicated acceptable internal consistency. The collected data were analyzed at two levels,

descriptive and inferential statisticsusing the SPSS , and AMOS software packages. Furthermore, SEM
was employed to examine the effect of Al on sustainable urban interactions.

Research Findings

The analysis of means indicated that the overall level of sustainable urban interactions among Generation
Z was M = 47.49, which is higher than the benchmark value of M = 39.5. The human—environment
dimension recorded the highest mean (M = 19.60) among the three dimensions of interaction, reflecting a
considerable degree of environmental awareness and sensitivity among Isfahan’s young residents. The other
two dimensions” human—technology (M = 15.32) and institutional-social (M = 15.26) were also above the
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average level, yet have not fully reached the stage of active technological and institutional participation. In
contrast, the mean level of Al utilization (M = 93.76) was lower than the benchmark value (M = 102),
suggesting that although Generation Z is familiar with smart technologies, they still fall short of achieving
an integrated, specialized, and purposeful use of Al capabilities. Furthermore, the results of SEM revealed
that Al explains 38% of the variance in sustainable urban interactions. The standardized path coefficient (8
= 0.62, p = 0.001) demonstrated a positive and statistically significant relationship between the two
variables. This finding confirms that Al has a substantial and meaningful influence on sustainable urban
interactions among Isfahan’s Generation Z residents.

Conclusion

This study clearly demonstrated that Al is emerging as one of the structural and influential factors in shaping
sustainable urban interactions. The analysis of data collected from Isfahan’s Generation Z residents
revealed that Al, beyond its technological function, plays a significant social, cognitive, and cultural role
in the dynamics of urban life. In other words, Al has transcended the level of being a mere managerial tool
and has become a key element in redefining the interrelations among humans, institutions, and the
environment. Generation Z’s perceptions and behaviors toward intelligent technologies indicate the
emergence of a new pattern of technological interaction and environmentally conscious living. Although
the specialized use of Al has not yet reached full maturity, the strong environmental awareness and
sensitivity of this generation have fostered the development of a cultural and behavioral form of
sustainability within the city. The dominance of the human—environment dimension among the three
interactional aspects reflects a growing ecological mindset and sense of environmental responsibility among
Isfahan’s youth. This finding can be interpreted as a direct response to ongoing environmental crises and
the widespread discourse of sustainability, which have shaped a reflexive understanding of the relationship
between human behavior and the natural environment. From a theoretical standpoint, this study’s results
align with Bibri and Krogstie’s (2017) framework of the sustainable smart city, in which urban
sustainability emerges through an adaptive and feedback-driven interaction among humans, technology,
and institutions. Within this framework, technology functions as a cognitive mediator that links data to
social action. The findings suggest that Isfahan is currently in a transitional phase from a data-driven city
to a learning city where technological infrastructures have been established, yet institutional and cultural
participation patterns are still evolving. Overall, the study concludes that Al is gradually transforming the
logic of urban existence. By bridging individual awareness with collective decision-making, Al enables
cities to become dynamic, self-regulating, and learning systems. In such a system, sustainability is not the
outcome of top-down policies but rather the result of self-organizing interactions among citizens,
institutions, and the environment. Therefore, the experience of Generation Z in Isfahan suggests that the
future sustainable smart city will be grounded in collective learning, technological trust, and ecological
consciousnessa , paradigm in which artificial intelligence (Al) becomes an integral part of the urban mind

and behavior. Overall, the study concludes that Al is gradually transforming the logic of urban existence.
By bridging individual awareness with collective decision-making, Al enables cities to become dynamic,
self-regulating, and learning systems. In such a system, sustainability is not the outcome of top-down
policies but rather the result of self-organizing interactions among citizens, institutions, and the
environment. The experience of Generation Z in Isfahan therefore suggests that the future sustainable smart
city will be grounded in collective learning, technological trust, and ecological consciousness a paradigm
in which Al becomes not merely a tool, but an integral part of the urban mind and behavior.
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