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The impact of artificial intelligence tools on the efficiency of traffic management in the
Makkah Al-Karmah region of the Kingdom of Saudi Arabia
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Abstract

This study aimed to measure the impact of artificial intelligence tools on the efficiency of traffic
management in the Kingdom of Saudi Arabia in line with Vision 2030. The study applied the
descriptive analytical approach using a questionnaire as the main tool for data collection and to
answer the research questions and test its hypotheses. (214) questionnaires were distributed to the
employees of that company, and 200 questionnaires were returned with a response rate of 92%.
The results of the study showed a statistically significant positive impact of the four dimensions of
artificial intelligence tools (traffic prediction systems, big data, computer vision technologies, and
intelligent traffic signal systems) as well as the dependent variable, which is the efficiency of traffic
management. The current study concluded that traffic prediction systems were the most impactful
of artificial intelligence (Al) tools in terms of their effect on traffic management efficiency in Saudi
Arabia. This is attributed to predictive analytics helping operators anticipate traffic patterns,
optimize vehicle deployment, and respond more effectively to service disruptions. Al-based
systems outperform traditional data analytics due to their superior ability to identify patterns in vast
amounts of historical data and transform them into more reliable predictions about future events in
similar situations. Based on the study's findings, the most important recommendations are as
follows: Urge direct supervisors to provide their subordinates with the necessary material and
technical support to help them utilize Al tools to solve problems they encounter, and to equip them
with the technological and training resources they need to overcome deficiencies in traffic
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management efficiency. Furthermore, it is essential to enhance traffic safety by providing effective
control measures that contribute to reducing traffic accidents through standardized criteria and
practices, and by adopting a unified framework for the design and implementation of traffic control
systems.

Keywords: Artificial intelligence tools - Traffic prediction systems - Big data - Computer vision
technologies - Smart traffic signal systems - Traffic management efficiency.
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