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The rapid and often uncontrolled urban growth in recent decades has confronted the
metropolis of Tabriz with multiple challenges, such as the scattered expansion of
urban spaces, increasing socio-spatial inequalities, high traffic density, environmental
pollution, and a decline in citizens’ quality of life. The aim of this study is to analyze
the feasibility of the ten districts of Tabriz metropolis in achieving a smart city, using
indicators of smart urban growth. Accordingly, the indicators and criteria of a smart
city and the factors influencing it were first collected. Then, to analyze the collected
data and rank the districts of Tabriz in terms of smart urban growth indicators, a
combined method of CVR and ANP was employed. Afterwards, by assessing and
evaluating the technological potentials and infrastructures of the ten districts of Tabriz
metropolis, the impact of each indicator on the districts was determined, and through
analyzing their intrinsic capabilities, the significance coefficients of these indicators
in each district were identified. The results indicate that Districts 2 and 9, with scores
of 6.17 and 5.94, respectively, possess the highest level of smartness among the
districts of Tabriz, followed by Districts 8 and 5. District 7, with a score of 4.61, has
the lowest level of smartness.
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Extended Abstract

Introduction

In recent years, the development of smart cities
has gained increasing attention as a
comprehensive strategy to address the complex
challenges of urbanization, including rapid
population growth, environmental pressures,
and the need for participatory governance. The
Global Smart Cities Outlook 2024 report
published by UN-Habitat emphasizes that
human-centered approaches in smart city
development play a key role in improving
citizens' quality of life and enhancing urban
resilience. These approaches, by leveraging
emerging technologies such as artificial
intelligence (Al) and the Internet of Things
(IoT), contribute to the optimization of urban
services, increased citizen engagement in
decision-making processes, and enhanced
transparency in governance. In this context, the
metropolis of Tabriz, with its unique historical,
cultural, and geographical characteristics, offers
a suitable platform for assessing the feasibility
and localization of smart city development
models. The advent of information and
communication  technology  (ICT)  has
significantly influenced all aspects of human
development, making the concept of
"smartness" integral to urban transformation.
Cities have increasingly employed ICT to
reshape urban infrastructure, enhance public
and private services, and modernize governance
systems. Smart governance, in particular, is
founded on transparent management systems
that enable residents to participate in planning
and decision-making processes and ensure open
access to information. The rapid and often
uncontrolled urban growth over recent decades
has posed multiple challenges for Tabriz, such
as spatial sprawl, increasing socio-spatial
inequalities,  severe traffic  congestion,
environmental pollution, and a declining quality
of urban life. In response, the “smart urban
growth” model has emerged as an innovative
planning approach aimed at improving spatial
efficiency, promoting social equity, and
ensuring environmental sustainability. This
model is grounded in a set of key indicators,
including quality of life, smart infrastructure,
citizen-centric  development,  sustainable
environment, participatory governance,
knowledge-based economy, and intelligent

transportation systems. It seeks to achieve a
balanced and sustainable urban regeneration.

Methodology

In this study, the smart urban growth model was
designed and implemented based on seven
primary indicators: smart living, smart people,
smart environment, smart governance, smart
economy, smart mobility, and smart urban form.
These indicators comprise 38 sub-indicators and
88 measurement criteria, which were derived
from international academic sources and
national strategic documents, tailored to the
local context of the Tabriz metropolis. In the
first stage, a comprehensive review of
authoritative international sources—such as
Giffinger et al. (2007), Cohen (2015), and UN-
Habitat (2024)—as well as institutional reports
from organizations like IESE, IBM, ITU, and
relevant domestic sources, was conducted to
compile a list of key smart city indicators. In the
next phase, the required data were collected
from a variety of sources, including: the ICT
authority, the Tabriz Municipality Statistical
Yearbook, the Registry of Deeds and Properties,
the Ministry of Roads and Urban Development,
the Engineering Organization, the Broadcasting
Organization, the Ministry of Science, the
Traffic  Police, the Public  Transport
Organizations (Bus and Taxi), electricity, water
and gas distribution companies, the Statistics
Bureau, the Ministry of Health, the Chamber of
Commerce, the Trade Promotion Organization,
banks, the Fire Department, and the Department
of Environment. To analyze the collected data
and rank the ten districts of Tabriz in terms of
smart urban growth indicators, a combined
methodology involving the Content Validity
Ratio (CVR) and the Analytic Network Process
(ANP) was employed. In the initial phase, the
indicators and sub-indicators were refined and
localized using expert questionnaires and the
CVR method, leading to a reduced and context-
specific set of metrics. Subsequently, the ANP
method was applied to calculate the relative
importance (weights) of the main indicators,
based on both statistical data from organizations
and responses to the distributed questionnaires.
Finally, the ten districts of Tabriz were ranked
according to their performance across the
identified smart growth indicators.
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Results and discussion

The set of per capita service uses in regions is a
measure of social justice. Service-uses meet
people's needs, and their lack reduces the
quality of urban space. The level of service-uses
in regions 8 and 9 is the highest among the
regions, while the lowest per capita service uses
are in regions 10 and 4. The number of
electronic service offices is one of the indicators
that can be examined in the field of smart
governance. Regions 2, 3, and 4 have the
highest per capita number of electronic service
offices per 10,000 people, while regions 8, 10,
and 9 have the lowest per capita. The number of
fire stations in regions varies between 1 and 3.
There are three fire stations in regions 4, 2, 1,
and 5, while there is one fire station in region 9.
The daily per capita household waste generation
per person in regions 8 and 6 is 1196 and 790,
respectively, which is the highest among the
regions of Tabriz metropolis, and regions 9 and
10 have obtained the lowest score in this
measure. The highest employment rate in Tabriz
metropolis is related to regions 8, 3, 2, 5 and is
equal to 94 and 90%, and the lowest
employment rate is related to regions 7 and 1,
which have obtained the lowest score in this
measure. The highest number of public parking
spaces is in regions 8, 7 and 4, and considering
the population of these regions, the highest per
capita parking space is related to regions 8 and
7 and the lowest is related to regions 9, 5, 1.
According to the information obtained, the
smart people index in Tabriz metropolis has the
highest value among the smart city indices and
is above the average, while the smart
transportation index has the lowest value.
Regions 2 and 8, due to their location in the
historical and touristic context, have higher
levels of people and smart living indicators than
other smartness indicators. According to the
results of the ANP method, regions 2 and 9 have
the highest level of smartness. Regions 8 and 5
also have a high level of smartness compared to
other regions after regions 2 and 9.

Conclusion

This study began by identifying and compiling
key smart city indicators through a
comprehensive review of both international and
national literature. Using the CVR method,
these indicators were refined and localized,

resulting in a framework consisting of seven
main dimensions—smart living, smart people,
smart environment, smart governance, smart
economy, smart mobility, and smart urban
form—comprising 38 sub-indicators and 88
specific metrics. Data for each sub-indicator
across the ten districts of the Tabriz metropolis
were collected through statistical reports and
institutional databases. The relative importance
(weights) of these sub-indicators was then
calculated using the Analytic Network Process
(ANP), leading to a final ranking of the
smartness level of each district. The findings
reveal that the realization of a smart city
requires a strategic vision supported by
coordinated actions from both public and
private institutions. Key enablers include
leveraging expert human resources, allocating
sufficient budgets and investments, and
embedding smart city principles into urban
development plans and policies. The results
indicate that the levels of smartness across
Tabriz’s districts are relatively close, with
Districts 2 and 9 ranking highest, and District 7
registering the lowest score, highlighting the
need for greater focus in future planning and
development initiatives in that area. Further
synthesis of data from sub-indicators—based on
statistical analysis, citizen surveys, and expert
questionnaires—shows that Districts 1, 3, 5, and
6 also demonstrate relatively high levels of
smartness. Among all the metrics, education, as
part of the "smart people™ dimension, had the
highest average score across all districts.
Moreover, the evaluation of governance,
economic, mobility, and people-related
indicators based on three data sources—(1)
institutional records, (2) citizen questionnaires,
and (3) expert responses—allowed for a
comprehensive assessment of each district's
performance. Notably, District 2 achieved the
highest scores across all dimensions, while
District 8 ranked second in smart living and
smart economy indicators. Conversely, District
7 consistently scored the lowest across all
dimensions, underscoring the necessity for
targeted interventions and policy adjustments.
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