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Highlights

- This study is the first to examine the synergy between night-time urban life and smart city systems in public spaces.

- The proposed empirical model explained 62% of the variance in night—smart synergy.

- Physical and social dimensions play the most significant roles in enhancing night-time vitality on Bouali Street.

- Smart technologies improve night-time security and vibrancy through physical and managerial pathways.

- The integration of subjective and objective data provides a novel framework for assessing nocturnal urban dynamics.
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this research seeks to understand how these two approaches interact and propose
practical models to improve the quality of night-time life in urban public spaces. The |Available Online  19/06/2025
main objective of the study is to examine various aspects of the night-time—smart
synergy and assess its impact on the dynamics and safety of urban spaces at night.
Night-time life, as an essential part of urban activities, enhances security, social
interaction, and economic engagement during the night hours. On the other hand,
smart cities use modern information technologies to optimize the management of
these spaces. This study uses a mixed-method approach (quantitative-qualitative)
and a researcher-developed questionnaire for data collection. The analysis was
performed using Structural Equation Modeling (SEM) and Exploratory Factor Analysis | >"®
(EFA). The findings indicate that the final model explains 62% of the variance in night- | Urban Public Space.
time—smart synergy, with the highest directimpacts from the physical-environmental
(B = 0.36) and social-cultural dimensions (B = 0.28). The study emphasizes the need
for integrating smart technologies with the social, physical, and managerial aspects
to achieve a dynamic and synergistic night-time life.
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ntroduction: Contemporary cities, influenced by globalization, population growth, and changing

human activity patterns, face the phenomenon of “urban night-time life.” Night-time life, as part of the
24-hour urban life, addresses the cultural, recreational, and economic needs of citizens while enhancing
urban dynamism, security, identity, and social participation in public spaces (Alshater & Abu-Saadeh,
2022). Cities that have identified and effectively managed their night-time capacities have witnessed
significant improvements in urban vitality, spatial justice, and even economic growth (Hatamian et al.,
2021; Zhang & Gao, 2025). Despite the growing literature on each of these two approaches, few studies
have explored the synergy between night-time life and smart city tools. Most plans focus either on the
physical design of night spaces (Mirzaei, 2021; Alizadeh et al., 2020) or purely technological approaches
in smart systems, without considering the psychological and social needs of space users (Azizi & Ghaneh,
2023; Alshater et al., 2021). The gap in research has left the relationship between these two fields
underexplored. This research aims to examine how the two concepts, “night-time life” and “smart city,”
interact within urban public spaces and align with urban design principles. Bouali Pedestrian Path in
Hamadan is used as a case study to analyze the interaction between these two concepts and propose a
new model for urban design.

IVI aterials and Methods: This study used a mixed-methods approach (quantitative and qualitative)
to explore the synergy between night-time life and smart city concepts in enhancing the quality of
night-time experiences in Bouali Pedestrian Path in Hamadan. The aim was to understand how these two
concepts interact and provide practical strategies for improving urban public spaces at night.

In the qualitative phase, the Delphi method was applied with 15 urban design and planning experts
to identify and refine the key components of the synergy between night-time life and smart city tools.
The experts provided feedback in three rounds, and the final framework was developed based on their
consensus.

For the quantitative phase, a researcher-developed questionnaire was distributed among the residents,
shopkeepers, and visitors of Bouali Pedestrian Path. The questionnaire, based on the identified framework,
assessed five main dimensions: physical-environmental, social-cultural, managerial-governance,
economic, and technological-infrastructure. A total of 300 respondents were surveyed, and 287 valid
responses were analyzed using Structural Equation Modeling (SEM) to examine the causal relationships
between the components of night-time life and smart city.

Findings: Analysi The results showed that the highest synergy between night-time life and smart
city was observed in the social-cultural dimension, with participants highlighting a strong sense of
place and social interactions in the space. However, the economic dimension received the lowest score,
indicating a need for improvement in economic activities during the night.

From the structural analysis (SEM), the physical-environmental and social-cultural dimensions had the
most significant direct impacts on night-time synergy, followed by managerial-governance and economic
factors. The technological-infrastructure dimension had a lower direct impact but played an important
role indirectly, especially through smart governance systems.

The Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) indicated that the proposed
conceptual model fit well with the data, explaining 62% of the variance in the synergy between night-
time life and smart city. The study emphasizes that the integration of smart technologies, such as smart
lighting and data-driven governance, can significantly improve the quality, security, and vitality of urban
spaces during the night.

iscussion and Conclusion: This study underscores the importance of integrating night-time
life and smart city technologies as a multi-dimensional and interdisciplinary phenomenon that can
significantly enhance the quality of urban public spaces at night. The research shows that night-time life,
when combined with smart technologies, offers a powerful mechanism for improving not only the safety
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and vitality of public spaces but also the overall urban experience during the night.

The findings indicate that a successful synergy between these two concepts requires a comprehensive
approach that integrates technological innovations with social, physical, and managerial dimensions.
The physical-environmental factors, such as lighting and urban design, play a critical role in shaping the
user experience of night-time spaces. Similarly, social-cultural factors like sense of place, community
engagement, and social interaction are key to creating dynamic and inclusive night-time environments.
Moreover, the study emphasizes the importance of smart governance and technological infrastructure
in facilitating data-driven urban management and security enhancements.

The results suggest that urban spaces, particularly public spaces at night, can be revitalized through
smart technologies that support efficient lighting, safety measures, and environmental monitoring, all
of which contribute to an increased sense of security and well-being. Furthermore, smart infrastructure
can optimize urban functions and improve the economic and social dynamics of these spaces by enabling
easier access, greater engagement, and more diverse activities.

In conclusion, the research advocates for urban policy-making that prioritizes the integration of smart
technologies with public night-time spaces. It highlights the necessity of a holistic approach in city
planning, where technology, urban design, and social inclusion work together to create spaces that are
not only functional but also engaging, safe, and inclusive. For Iranian cities, this study offers valuable
insights into how cities can enhance their night-time economy, urban vitality, and public engagement
through smart city solutions tailored to local needs and contexts.
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Highlights

- This study is the first to examine the synergy between night-time urban life and smart city systems in public spaces.

- The proposed empirical model explained 62% of the variance in night—smart synergy.

- Physical and social dimensions play the most significant roles in enhancing night-time vitality on Bouali Street.

- Smart technologies improve night-time security and vibrancy through physical and managerial pathways.

- The integration of subjective and objective data provides a novel framework for assessing nocturnal urban dynamics.
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time—smart synergy, with the highest directimpacts from the physical-environmental
(B = 0.36) and social-cultural dimensions (B = 0.28). The study emphasizes the need
for integrating smart technologies with the social, physical, and managerial aspects
to achieve a dynamic and synergistic night-time life.
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