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ABSTRACT

The rapid growth of urbanization and the increase in the number of cars in Bandar Abbas city have
led to numerous traffic problems. The present study, with the aim of improving the traffic situation
and increasing the efficiency of the transportation system, has been focused on identifying and
prioritizing the key indicators of the intelligent transportation system, which is practical in terms
of purpose and descriptive-analytical in terms of type and nature. In this study, various indicators
that are effective in reducing traffic were identified by first studying the literature on the subject
and examining the experiences of other similar cities.Then, using the combined ANP and
DEMETL techniques, the relative importance of each of these indicators was determined from the
perspective of 50 experts in the fields of transportation, urban planning, and urban management.
The results of the DANP technique showed that in the Bandar Abbas intelligent transportation
system, while the performance indicators are at a desirable level, the safety index is significantly
lower. This difference shows that although the system is functionally efficient, safety is a major
challenge and requires special attention and prioritization in planning. Finally, according to the
results of this research, it can be said that the implementation of the intelligent transportation
system by focusing on the prioritized indicators can significantly contribute to reducing traffic,

DNAP, improving air quality, increasing citizen satisfaction, and sustainable development of the city of
Bandar Abbas city. Bandar Abbas.
@ @ @ © the Author(s). Publisher: University of Sistan and Baluchestan
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1. Introduction

Urban transportation is one of the most important issues in the path to realizing smart cities. Increasing travel
demand, wasted time in commuting, rising accidents, environmental pollution, high energy consumption, and
difficulties in traffic management and monitoring have further highlighted the necessity of paying attention to
safe, efficient, and sustainable transportation. Meanwhile, merely developing roads and infrastructure is not
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sufficient to address these challenges. The use of modern technologies, innovation in traffic management, and
the application of smart solutions have been recognized as effective approaches to enhance the safety,
productivity, and service quality of urban transportation. Relying on information and communication
technology, Intelligent Transportation Systems (ITS) provide the possibility of better traffic flow management,
and reducing congestion, pollution, energy consumption, and transportation costs, ultimately contributing to the
improvement of citizens’ quality of life. Nevertheless, in many cities, urban population growth and the
increased use of private vehicles have exacerbated problems such as heavy traffic, air pollution, noise pollution,
and a decline in the quality of life. Under such circumstances, the deployment and development of ITS can
provide a suitable platform for improving transportation services and moving towards sustainable urban
development. Bandar Abbas, as one of the country’s important port cities, also faces significant traffic
challenges stemming from population growth, economic activity development, and an increasing number of
vehicles. Therefore, identifying and prioritizing the key indicators of ITS in reducing traffic in this city is an
essential measure for improving urban management and enhancing citizens’ quality of life, which is the
objective of the present study.

2. Materials and Methods

The current research was conducted to identify and prioritize ITS indicators in reducing traffic in Bandar
Abbas, using a mixed-methods approach within an applied, descriptive-analytical framework. In the qualitative
phase, key indicators and sub-indicators were first extracted through an in-depth literature review, and then
localized and approved by 5 experts. In the quantitative phase, using a structured DEMATEL questionnaire
based on network analysis, the necessary data were collected from 50 purposively selected professors,
specialists, and professionals in the fields of transportation, urban management, and urban planning. This was
done to determine the relationships between the indicators, their impact levels, and their prioritization.
Furthermore, the validity of the questionnaire was confirmed by expert opinion, and its reliability was verified
using the test-retest method and a Cronbach’s alpha coefficient of 0.880.880.88, indicating the appropriate
validity and reliability of the research instrument.

3. Results and Discussion

In this study, the effective ITS indicators for traffic reduction were first identified through a literature review
and then provided to 50 experts in the form of a questionnaire for localization. Based on the DEMATEL
method, experts were asked to evaluate the impact of each sub-indicator on the others on a scale of 000 to 444.
After data normalization, the intensity of direct and indirect relationships among the main dimensions-
comprising functional, environmental, safety, social, and economic—was extracted. The results showed that in
terms of overall relationships, functional indicators play the most significant role in improving traffic
conditions, and alongside them, social dimensions also have a high interaction with other indicators. In
contrast, the safety dimension showed the least direct impact in the normalized matrix, although it was
recognized as an important influencing factor in the cause-and-effect analysis. Moreover, the values of ri+cj
and ri—¢j indicated that functional and social dimensions hold a more central position in the system’s structure
in terms of overall importance, whereas many other dimensions are influenced by other factors rather than
being causes. At the criteria level, analysis results indicated that functional sub-indicators, especially travel
time variations, road capacity occupancy rate, and average vehicle speed, have the highest importance and
interaction in the system. On the other hand, criteria such as access equity and average vehicle speed were
among the most impactful indicators, while queue lengths, quality of life, accident severity, and travel time
played a more influenced (receiving) role. Finally, by combining DEMATEL and the Analytic Network
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Process (forming the DANP method) and establishing unweighted and weighted super matrices, the final
weights of the dimensions and sub-indicators were calculated. Accordingly, the functional indicator ranked first
with the highest score, followed by the social, economic, and environmental indicators, while the safety
indicator received the lowest weight by a large margin. These results suggest that functional indicators play the
most crucial role in reducing traffic in Bandar Abbas, but there is simultaneously a noticeable weakness in the
safety dimension that requires the serious attention of urban managers and planners.

4. Conclusion

The results of this study demonstrate the importance of adopting a comprehensive approach in evaluating and
implementing Intelligent Transportation System (ITS) indicators to reduce traffic in Bandar Abbas. Unlike
many previous studies that often took a reductionist view and focused only on one or two specific dimensions
(such as economic or safety dimensions), this study bridges the existing theoretical gap by identifying and
modeling five key indicators (functional, social, environmental, economic, and safety). Findings indicate that
functional indicators, followed by social indicators (especially equity in access), play the greatest role in the
effectiveness of these systems. Although the fundamental correlation between ITS and traffic reduction is
consistent with recent studies, the difference in the prioritization of indicators compared to some past research
(which ranked safety first) clearly shows how local and social conditions of the studied community, as well as
the simultaneous examination of all dimensions, can be effective in providing a more accurate understanding of
traffic reduction mechanisms. Based on this, it can be argued that the success of ITS is not limited merely to
smoothing traffic flow but entails an intertwined network of positive urban outcomes. The prioritization based
on expert opinions confirms that simultaneous attention to the five dimensions will lead to an enhanced quality
of life, reduced air pollution, and increased economic productivity for citizens. Consequently, for a metropolis
like Bandar Abbas, targeted investment in integrated ITS, considering this comprehensive model, is not merely
a temporary traffic solution; rather, it is a long-term, profitable investment and a strategic step towards
achieving sustainable urban development.

Keywords: Transportation, Intelligent transportation System (ITS), Traffic, DANP, Bandar Abbas city.
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1. Functional indicators

2. Environmental indicators
3. Safety indicators

4. Social indicators

5. Economic indicators
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