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Abstract

This study addresses the importance of Artificial Intelligence (Al) as a strategic tool for
improving operational efficiency in seaports, which are a central hub for international
trade. With the rapid growth of global trade, seaports are considered vital elements
that facilitate the movement of goods across continents. The world is experiencing a
rapid digital transformation, and it has become essential for ports to adopt modern
technologies to ensure their competitiveness and achieve the highest levels of
efficiency in their operations. This research reviews Al applications in ports, such as
automation, which helps improve workflow and reduce reliance on human intervention,
thus increasing the speed and efficiency of loading and unloading processes. It also
discusses big data analysis, which aids in better managing cargo flow and organizing
operations more effectively, along with predictive technologies that help with predictive
maintenance of systems and equipment, thereby reducing unexpected failures and
improving resource utilization. However, ports face significant challenges in
implementing Al, such as the high cost of developing the necessary technological
infrastructure. Additionally, there is a shortage of qualified personnel to effectively
implement these technologies, requiring continuous investment in training and skill
development. Furthermore, cybersecurity issues are one of the major challenges, as
Al systems may be vulnerable to attacks that affect their efficiency and data security.
On the other hand, Al applications offer many opportunities to improve port efficiency,
not only by increasing productivity but also by enhancing environmental sustainability.
By utilizing Al, carbon emissions resulting from operations can be reduced, and energy
usage can be optimized, contributing to the achievement of sustainable development
goals. The aim of this study is to provide practical recommendations for improving the
efficiency of seaports in the Arab world in line with digital transformations. These
recommendations include the necessity of investing in modern digital infrastructure,
providing specialized training programs for human resources to develop their skills in
dealing with smart systems, and enhancing cooperation between Arab and
international ports to exchange experiences and best practices

Keywords: Artificial Intelligence, Operational Efficiency, Marine Research, Cyber
Law.
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