[ Downloaded from jhre.ir on 2026-06-25 ]

https://doi.org/10.22034/43.188.91 ]

[ DOI:

Housing and Rural Environment

Print ISSN: 2008 - 4994 Online ISSN: 2588 - 6215

Homepage: https://jhre.ir

Analysis of urban smart infrastructures using the urban living lab

approach; case study: Zanjan city

Seyed Amirhossein Garakani*(*, Jafar Mahdioun®"), Majid Hazrati®

1. Associate Professor, Faculty of Architecture and Urban Planning, Islamic Azad University, Central Tehran Branch,
Tehran, Iran. Email: garakani@pardisiau.ac.ir

2. Corresponding author, master of urban planning, department of urban planning, faculty of architecture and urban planning,
Islamic Azad University, Zanjan Branch, Zanjan, Iran. Email: dr.jafarm@gmail.com

3. PhD student in geography and urban planning, department of geography, faculty of social sciences, University of Zanjan,
Zanjan, Iran. Email: hazratimajid@gmail.com

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received 7 October 2024

Received in revised form 18
April 2024

Accepted 21 July 2024

Available online 31 December
2024

Keywords:

uban smartization,
urban living lab,
data-based theory,
Zanjan city.

Objective: The concept of a smart city, based on integration, innovation and technological
and digital infrastructures, has been proposed to make the city smarter and use available
resources more efficiently. This concept, through the expansion of research based on the
urban living lab approach in the form of the use of virtual reality, the use of big data and
other technological issues, promises to bring smart cities to a new phase of urban planning,
focusing on collective intelligence and smart citizens, and technology is the only tool to
harness this capital in cities. Thus, smart urban planning based on living labs is mainly
innovative and participatory, where citizens and urban stakeholders in general act not only
as sources of information, but also as testers, developers and designers of innovations
based on justice with others in living labs.

Method: The research method in this article is of a structural-interpretive type. Data is
collected through surveys and library research. The statistical population of the research is
in the form of an elite panel of 30 urban planning experts selected by snowball sampling.
For data analysis, the grounded theory method was used with the help of Max Quda
software, and the structural equation model with the least squares technique was used with
the help of SmartPLS.3 software.

Results: Based on the findings of the research using the grounded theory approach, smart
urban planning can be examined through 6 components: "social equity; productivity;
infrastructure; environment; information and communication technology; quality of life™.
Meanwhile, based on the structural equation model, the somatization of Zanjan city is most
influenced by the productivity structure with a standard beta coefficient of 4.85 and the
infrastructure structure with a standard beta coefficient of 4.83. Based on path analysis, the
highest impact coefficient of somatization is related to the social justice index with a path
coefficient of 0.341 and the lowest impact is related to the information technology index
with a coefficient of 0.130.

Conclusions: As a result, the somatization of the city of Zanjan requires the achievement
of a coherent mechanism in the field of strengthening the information technology
infrastructure and increasing the productivity of the existing infrastructure.
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Introduction
The concept of a smart city has been introduced for the integration, innovation and

technological and digital infrastructures to make the city smarter and more efficient from the
available resources. This concept, through the development of research based on urban living
laboratories in the form of the exploitation of virtual reality and the use of big data and other
technology-related issues, promises the entry of smart cities into a new stage of urban
planning with experience of collective intelligence and smart citizens, and technology is the
only tool to exploit this capital in cities. Thus, smart urban development is based on living
laboratories, innovative development and active participation, and in general, urban
stakeholders not only act as sources of information, but also become testers, developers and
innovators based on equity with others in living laboratories. One of the most important
things in urban sustainability is to equip the city with the most modern equipment based on
technology and information for daily activities with the least cost and traffic and its resulting
anomalies. For this reason, the concept of the smart city has been introduced to integrate,
innovate and technological and digital infrastructures to make the city smarter and use
existing resources more efficiently. Through the development of research based on urban
living laboratories in the form of exploiting virtual reality, using big data and other
technology-related issues, this concept promises to bring smart cities to a new stage of urban
planning with experience in collective intelligence and smart citizens, and technology is the
only tool to exploit this capital in cities. Many experiences from around the world can be
studied in this regard. These include the somatization of Dubai, with analysis on the
organization and processing of data in the shortest time and at low cost; the smart city of
Hong Kong, strengthening and updating the city's existing technologies; the smart city of
Barcelona, with data on urban living laboratories and open e-services, creativity and
infrastructure. The city of Curitiba based on smart transport planning; and New York City
with smart on creating job opportunities with digital literacy and improving the quality of life
and free Internet service, all have a regional citizen infrastructure construction.

Method
The present study is developmental in purpose and method, and is a research design with a

structural-interpretive model, which is considered an exploratory mixed research design due
to the greater importance of qualitative data. Therefore, the methodology was exploratory in
the qualitative part and correlational in the quantitative part. Data was collected through a
survey and library research. The statistical population of the research, in the form of an elite
panel, consists of 30 professors and doctoral students of urban development, urban planning
and urban management, selected using the snowball sampling method. This group was
selected to identify and explain smart indicators using the grounded theory model in the form
of semi-structured interviews and information organization in the form of Max Quda
software. The research indicators were identified using the grounded theory method and semi-
structured interviews with the statistical community of experts in 6 dimensions and 76
indicators. The validity of the indicators was confirmed by the opinions of 10 experts in the
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field. The reliability of the questionnaire indicators was also calculated using Cronbach's
alpha test for the social justice component: 0.908, productivity: 0.884, infrastructure: 0.912,
environment: 0.906, information and communication technology: 0.890 and quality of life:
0.901. The data were analyzed using the grounded theory method with the help of Max Quda
software and the structural equation model using the least squares technique with the help of
SmartPLS.3 software.

Results
A study of the smart city programmers of Zanjan, as one of the important IT cities in Iran,

showed that based on the findings of the theoretical literature, the structures that affect the
"urban smart city" include quality of life, social equity, infrastructure, productivity,
information technology and environment. According to the calculations, the results of factor
analysis show that all the relationships are significant. This is because the standard beta
coefficient of all indicators is greater than 1.96. In this respect, the greatest impact is related to
the productivity structure with a standard beta coefficient of 4.85 and the infrastructure
structure with a standard beta coefficient of 4.83. As a result, in order to achieve a coherent
mechanism in ‘'urban somatization', we need to strengthen the information technology
infrastructure and increase the productivity of the existing infrastructure. According to the
path analysis calculations, the largest impact coefficient in somatization is related to the social
justice index with a path coefficient of 0.341 and a significance level of 0.000.

Conclusions
This impact value of the IT index shows that the statistical population is not satisfied with the

IT infrastructure for the development of urban intelligence and evaluates the current situation
as undesirable.
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