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Abstract ol |-

This study aims to evaluate the impact of road congestion on the reliability of supply chains in express
delivery companies in Riyadh. This comes in light of the city’s significant urban expansion, rapid economic
growth, and the continuous increase in demand for delivery services driven by the boom in e-commerce. The
logistics operations of express delivery companies depend heavily on time accuracy, route efficiency, and the
ability to predict arrival times. However, road congestion in Riyadh represents a major factor that negatively
affects the reliability of these operations, leading to delayed deliveries, increased operating costs, and lower
customer satisfaction.

The study adopts a mixed-method approach that combines quantitative data extracted from GPS trip records
with qualitative data obtained through interviews with delivery drivers and operations managers. The study
examines the effect of different levels of congestion on key performance indicators such as delivery time,
number of delivery attempts, route deviation, waiting time, fuel consumption rate, and driver working hours.
It also reviews the effectiveness of various mitigation strategies used to reduce the impact of congestion in
Riyadh, such as dynamic rerouting, choosing delivery hours outside peak times, and developing
neighborhood-based consolidation and distribution points.

The results revealed a clear negative relationship between the severity of road congestion and delivery
reliability. Increased congestion in Riyadh was found to cause longer delivery times, reduced fleet efficiency,
and higher operating costs, especially in dense commercial and residential areas such as central and northern
Riyadh. The findings also confirmed that variations in congestion levels across geographic locations have a
direct impact on the accuracy of meeting scheduled delivery times.

The study concluded with several recommendations, most notably: enhancing the use of congestion prediction
technologies, improving dynamic route-planning models, adopting smart fleet-management solutions,
increasing reliance on neighborhood-level consolidation points, and supporting urban policies that reduce
traffic bottlenecks. This study contributes to filling a local research gap by providing a realistic, data-driven
analysis and supports efforts aimed at improving supply chain reliability and enhancing logistical
performance in the city of Riyadh.
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