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Abstract

This study addresses a critical challenge in contemporary maritime transport, namely the decline in
schedule reliability of liner shipping services and the associated increase in vessel turnaround time
(VTT) at ports. Recent international data indicate that global schedule reliability fell to 65.3% in
August 2025, with an average delay of 4.8 days for late vessels, reflecting persistent operational
inefficiencies that negatively affect global maritime networks and supply chain stability (Sea-
Intelligence, 2025). World Bank reports further confirm that port congestion has increased vessel
waiting times by up to 12%, intensifying economic pressures on shipping lines and cargo owners.
(World Bank, 2025)

The study aims to analyze the impact of operational factors within container terminals on vessel
turnaround time and schedule reliability, using the Suez Canal Container Terminal and Damietta
Container Terminal as case studies. A mixed-methods approach was adopted through an
explanatory sequential design with embedded simulation. Quantitative analysis employed multiple
regression to assess the determinants of VTT and logistic regression to examine its effect on
schedule reliability, while qualitative comparative case studies were used to interpret results within
each port’s operational context. Discrete Event Simulation (DES) was applied to test alternative
operational scenarios prior to implementation.

The findings reveal that operational factors explain approximately 71% of the variance in vessel
turnaround time. Handling volume, yard density, and arrival delays significantly increase VTT,
whereas higher crane density leads to a statistically significant reduction. Moreover, VTT emerged
as the most influential determinant of schedule reliability, with each additional hour spent in port
increasing the probability of delay at the subsequent port by nearly 8%, confirming the existence
of a domino effect within maritime networks. The results also show that VTT acts as a mediating
variable through which operational factors affect schedule reliability.

The study recommends improving operational resource allocation—particularly cranes and yard
capacity—enhancing institutional coordination among port stakeholders, expanding digitalization
and smart scheduling systems, and adopting simulation-based decision support tools. These
measures can reduce vessel turnaround time, improve schedule reliability, and strengthen the
global competitiveness of Egyptian ports.
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