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Traffic congestion is one of the destructive effects that the rapid growth of cities,
excessive population growth, and its unreasonable dispersion leave on both natural and
cultural environments. This rapid growth, on the one hand, and the development of new
technologies such as the Internet of Things, on the other hand, have confronted cities
with new challenges. Numerous efforts have been made to mitigate these negative
effects, one of the most significant is the strategy of utilizing new and smart
technologies. This research is applied in its objective side, and descriptive-analytical in
terms of its research type and nature. In the qualitative section, the thematic analysis
technique and Maxqda software were used, while in the quantitative section, the Swara
technique was brought into play to determine the importance coefficient, and Smart
PLS software was used to determine the influence coefficient of barriers.

Based on the research findings, it was found that many qualitative and quantitative
factors influence the smartness of urban transportation. Seven factors (policy-planning,
economic-investment, security-legal, physical, managerial-organizational, cultural-
social, and technical) were identified as the most important drivers & barriers. The
findings pinpoint that factors such as weak integrated urban management, lack of
targeted programs and clear vision, failure to recognize strengths, weaknesses,
opportunities, and threats in the smart urban transportation domain on the Internet of
Things platform, lack of smart sensor installation throughout the area, absence of traffic
sensors, environmental monitoring and analysis, underdevelopment of fiber optic
networks, wireless internet, and 4G and 5G connectivity, lack of automatic accident
detection systems, moving weigh-in-motion systems, and weaknesses in traffic
management software are the most critical barriers to the smartening of Tabriz's urban
transportation system.
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Introduction

Since the inception of urban planning, humankind has consistently pursued the vision of an ideal society—an
aspiration rooted in addressing the complexities and challenges of urban life. In the contemporary era, this vision
has taken the form of smart cities, representing a modern-day utopia shaped by innovation and technology.
However, despite global efforts, there remains no universally accepted model of a smart city that fully embodies
the core principles of urban planning. Designers, planners, and policymakers continue to debate the criteria for
defining and achieving the ideals of a truly smart city. Rather than adhering to a fixed framework, the concept of
a smart city emphasizes adaptability—developing intelligent, technology-driven solutions to evolving urban
needs. Over time, the rapid growth of urban populations and advances in digital technology have highlighted the
critical importance of smart urban transportation. In modern cities, citizens increasingly rely on accurate, real-
time scheduling and seamless mobility to efficiently access workplaces, homes, and commercial centers. Urban
transportation, as one of the foundational components of smart cities, is therefore deeply influenced by the
integration of information and communication technologies (ICT) and the broader urban smartization process.
Materials and Methods

This study is applied in terms of its purpose and descriptive-analytical in terms of its type and nature. The
research employs a mixed-methods approach, combining both qualitative and quantitative methodologies to
ensure comprehensive data collection and analysis. In the qualitative phase, data were analyzed using thematic
analysis, facilitated by MAXQDA software. This phase focused on identifying key themes and patterns derived
from expert insights. In the quantitative phase, the primary objective was to determine the weight and
importance coefficients of various factors and indicators as assessed by expert judgment. To achieve this, the
SWARA (Step-wise Weight Assessment Ratio Analysis) technique was employed due to its simplicity,
transparency, and systematic approach. SWARA is particularly effective in contexts where quantitative
information is uncertain, and it minimizes the cognitive load on respondents. Subsequently, the impact
coefficients of the identified factors were calculated using Smart PLS software, allowing for the prioritization of
the most influential elements in the smart urban transportation system. Given the uncertainty regarding the exact
size of the statistical population, a purposive sampling method was applied in combination with the snowball
sampling technique, continuing until theoretical saturation was achieved. For data collection, the qualitative
phase utilized open-ended questions to capture in-depth expert opinions, while the quantitative phase employed
closed-ended questions to systematically measure and analyze responses related to the identified indicators.
Results

The results of the study indicate that the managerial-organizational, cultural-social, policy-planning, and
technical-technological factors exert the most significant influence on the challenges hindering the smartization
of Tabriz's urban transportation system. In contrast, security-legal, physical, and economic-investment factors
were found to have comparatively lower impact coefficients. This analysis suggests that for the successful
implementation of smart transportation systems, strategic emphasis should be placed on effective governance,
social readiness, and long-term policy planning. While physical infrastructure development and financial
investments are undoubtedly essential, their influence relative to organizational and societal factors is considered
secondary in the present context. Furthermore, the factor loadings for the identified constructs, alongside the
reliability and validity indices calculated for the model, demonstrate a satisfactory model fit. These indicators
confirm that the conceptual model proposed for analyzing the smartization process of Tabriz’s urban
transportation system is both statistically robust and practically applicable. As such, urban managers and
policymakers can leverage this model as a diagnostic and strategic planning tool to identify bottlenecks and
develop targeted interventions aimed at facilitating the transition toward a smart urban transportation
infrastructure.
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