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Objective: As the origin of human civilization, cities have faced complex challenges and
problems that can only be solved through a principled and systematic approach. The smart
city, which is built on the basis of information and communication technology, is one of
the new concepts to deal with the current challenges of cities in the field of urban planning,
and it has revealed a new form of life development in the world today. Building a smart
city is a vital strategy to reduce the problems produced by urban population growth and
rapid urbanization and to overcome environmental transformations and emerging climate
changes.

Methods: The purpose of the current research, which was carried out with a descriptive-
analytical method, is to evaluate the 74 indicators of a smart city in Ardabil. In this regard,
using the literature on the subject, 74 indicators in six dimensions of the smart city
including smart people, smart economy, smart environment, smart life, smart government,
and smart mobility were compiled and using questionnaire tools and information and
statistics available in the yearbooks. It has been analyzed statistically and in the Python
programming environment.

Results and Conclusions: The results show the level of intelligence of this city on a large
scale with a score of 0.32 out of one unit. Also, the examination of the situation of the six
dimensions shows that the dimension of smart environment with a score of 0.48 of the unit
has the highest score among other dimensions, while the smart economy has the lowest
score with 0.17.

Cite this article: Hasanzadeh, M., Baradaran Khanian, Z., & Azari, Z. (2026). Smart City Theory and Analysis of Its
Implementation Components in Ardabil City. Journal of Geography and Planning, 30(95), 371-393.

© The Author(s).
BY NG DOI: http//doi.org/10.22034/gp.2025.65986.3370

http//doi.org/10.22034/gp.2025.65986.3370

Publisher: University of Tabriz.



mailto:m.hassanzadeh@uma.ac.ir
mailto:zeinab.baradaran@tabrizu.ac.ir
mailto:azariza2015@gmail.com
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

Journal of Geography and Planning Vol. 30, No. 95, 2026

Introduction

Cities, as the cradle of human civilization, face complex challenges and problems. In the third millennium, the
era dominated by information and communication technology, the urban population of the earth has grown
rapidly, increasing from 224 million people (13% of the population) in 1900 to 4.2 billion people (55%) in 2018.
It is predicted that by 2050, the proportion of urban residents will exceed 68%. Solving urban problems requires
a principled and systematic approach. The smart city has emerged as a vital strategy to reduce problems caused
by urban population growth, rapid urbanization, and to overcome environmental transformations and climate
changes. This concept is built on the foundation of information and communication technology, combining
investment in human and social resources and technological infrastructure with efficient management of natural
resources through participatory governance to deliver economic development and high quality of life. A smart
city is one that connects the human, institutional, and technological dimensions, with information and
communication technology serving as a prerequisite and an accelerating factor in achieving smart city objectives.

The mushroom-like growth of cities worldwide, with a significant portion of this increase related to cities in
developing countries including Iran, along with the various urban transformations and challenges and the
increasing pressures these countries face to provide better basic services to their growing populations, makes
smartification an unavoidable process. In Iran, urbanization has taken on new dimensions since the 1960s.
Among these, Ardabil city stands as one of the important cities in the northwest of the country that has
experienced numerous changes in all demographic, physical, and spatial structure dimensions over many years.
After separating from East Azerbaijan province in 1992, according to the 1996 census, its population was
1,168,011 people with an urban population of 596,916. Based on the 2016 census, it had a population of
1,270,420 people, of which 68% (866,034 people) live in urban areas. The unprecedented rate of growth and
development of the city has created the necessity to examine smartification as a new solution, considering the
increasing expansion of information technology in the city and in response to the new needs of citizens in their
urban life.

Materials and Methods

This research is applied in terms of purpose and descriptive-analytical and survey in terms of method.
Information was obtained through a three-stage process. First, based on theoretical foundations and empirical
studies, indicators for identifying the level of urban space intelligence were identified and classified into six
dimensions, 31 criteria, and 74 indicators.

In the second stage, using the Cochran sampling method, the sample size was estimated at 384 people from
the population of 1,270,420 in Ardabil city in 2021. Of the 74 indicators identified for the 6 dimensions in the
research, information for 38 indicators was collected through questionnaires, and information for 33 other
indicators was obtained from Ardabil city's statistical yearbook, the Information and Communication
Technology Organization of Ardabil Province, the Cultural Heritage and Tourism Organization of Ardabil,
Ardabil University of Medical Sciences, Ardabil Municipality, and the Management and Planning Organization
of the province. All indicators were calculated using their specific formulas.

After designing the questionnaire tool and confirming its validity using content and face validity methods,
field data was collected by distributing questionnaires in the city using random sampling among residents. In the
next stage, the indicators were standardized between zero and one using Python software.

Results

The level of intelligence of Ardabil city on a macro scale is estimated at 0.32 out of one unit. Examination of the
six dimensions shows:

1. Smart Environment: Highest score (0.48)
. Smart People: Score of 0.46
. Smart Mobility: Score of 0.35

2
3
4. Smart Government: Score of 0.24
5. Smart Living: Score of 0.23

6

. Smart Economy: Lowest score (0.17)
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Conclusion

Ardabil city is on the path to smartification but still has a long way to go to reach the desired state. The smart
environment dimension has the best status among the six dimensions, while the smart economy needs more
attention.

To enhance the intelligence of Ardabil city, special attention should be paid to strengthening information and
communication technology infrastructure, developing electronic services, educating citizens, improving smart
transportation systems, creating technology-based economic opportunities, and strengthening citizen
participation in urban management.

This research, by localizing smart city indicators according to the characteristics of Ardabil city and using
real data, has provided a close-to-reality picture of the smartification status of this city, which can serve as a
basis for future planning.
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