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Abstract

Increasing complexity in global trade, regulatory requirements, and cost pressures make predictability and pre-
planning critical in export logistics. This study presents a digital decision support system that pre-plans export
shipments from departure to final delivery, taking into account operational preferences, warehouse options, port
selection, and regulatory requirements of the destination country.The system employs a simulation-based analysis to
model multiple scenarios, evaluating the impact of different operational decisions on shipment cost, time, and risk.
By simulating various shipment routes and strategies, stakeholders can visualize the process in advance, optimize
resource allocation, and improve overall operational efficiency. The simulation also incorporates real-world
constraints, such as customs inspection requirements, variable handling times, and potential delays, to provide a
realistic and practical planning tool.Moreover, the system generates predictive metrics for each scenario, including
estimated total cost, transit time, and risk exposure, allowing decision-makers to compare alternatives quantitatively.
It also supports strategic planning for contingency measures and resource allocation, enabling companies to anticipate
bottlenecks and reduce operational uncertainty.Initial implementation results suggest that integrating such digital tools
into export logistics processes not only improves predictability but also enhances communication among stakeholders
and facilitates compliance with international trade regulations. Furthermore, the system contributes to sustainability
goals by identifying more efficient routes and reducing unnecessary transport movements.In conclusion, algorithm-
based digital decision support systems represent a valuable innovation for export logistics, combining operational
efficiency, risk mitigation, and strategic foresight. This study demonstrates that simulation-driven planning can
transform traditional export management into a proactive and data-informed process.
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