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Abstract 

“Port 4.0” is the concept of integrating advanced technologies such as the Internet of Things (IoT), big data, Artificial 
Intelligence (AI) and Blockchain to enhance the overall efficiency of the port operations. “Port 4.0” has the potential 
to transform port operations, making them more secure, and environmentally sustainable. As “Port 4.0” is still at a 
nascent stage in the maritime industry, the paper aims to provide a comprehensive review and analysis of key 
technologies related to “Port 4.0”, their potential benefits and challenges and future trends and development. The 
findings indicates that the implementation of “Port 4.0” technologies can improve efficiency, reduce costs, and 
enhance competitiveness and while increasing supply chain transparency. However, challenges such as high 
implementation costs, system integration, cyber risks, and a lack of digital talent need to be addressed. Collaboration 
among port stakeholders was found to be critical in driving innovation and competitiveness. Policy responses and 
recommendations for future research were also presented. 
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