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Abstract 
 
The marine logistics industry faces challenges in improving 
efficiency, reducing operational costs, and supporting 
environmental sustainability. One crucial aspect that can 
be optimized is warehouse management, which is responsible 
for the storage, handling, and distribution of cargo. This 
research aims to explore the application of new technologies 
such as the Internet of Things (IoT), artificial intelligence (AI), 
robotics, automation, and green technologies in marine 
logisticswarehousemanagement. Themethodology used includes 
a comprehensive literature review, in-depth interviews with 
industry experts, and analysis of case studies of new technology 
implementation in marine logistics companies. The results 
revealed significant opportunities and benefits from the 
implementation of new technologies, such as improved visibility 
and real-time monitoring of cargo, optimization of cargo storage 
and handling, increased productivity and safety, and reduced 
operational carbon footprint. However, challenges such as initial 
investment costs, data security, system interoperability, and 
human resource training needs must be overcome. This 
research presents a comprehensive implementation strategy, 
including cost-benefit analysis, development of industry 
standards, implementation of strict security protocols, and 
collaboration between industry, government, and 
standardization bodies.A conceptual framework is developed to 
provide practical guidance for the marine logistics industry to 
effectively implement new technologies and optimize their 
benefits. By adopting new technologies appropriately, the 
marine logistics industry can improve its competitiveness and 
global supply chain performance, and support environmental 
sustainability. 
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1. Introduction 
 

Maritime logistics is the backbone of global trade, enabling efficient delivery of goods by sea. 
One crucial component of the maritime supply chain is warehouse management, which acts as a 
transit and distribution center for various types of cargo. However, traditional maritime logistics 
warehouse management often faces challenges such as inefficiency, data inaccuracies, and lack of 
visibility. 

 The maritime logistics industry plays a vital role in supporting global trade and international 
supply chains. However, with the increasing demand for efficiency and timeliness, maritime 
logistics warehouse management faces significant challenges. To address these issues, various new 
technologies have emerged that have the potential to radically transform warehouse 
operations. This article will explore some of the latest technologies adopted in maritime logistics 
warehouse management, along with their benefits and impact on the industry. 

Maritime logistics warehouse management involves a complex set of activities, from goods 
receiving, storage, stock recording, and order picking, to shipping. This process requires careful 
coordination, high visibility, and operational efficiency to ensure a smooth and timely flow of 
goods [1]. However, traditional methods often face challenges such as human error, data 
inaccuracies, and lack of visibility that can lead to delays, high costs, and customer dissatisfaction. 

One technology that is increasingly being adopted is the Internet of Things (IoT), which 
enables connectivity and communication between physical devices and digital systems. By 
integrating IoT sensors and devices in the warehouse, logistics companies can monitor 
environmental conditions, track the movement of goods, and collect real-time data for further 
analysis [1]. In addition, real-time tracking systems based on technologies such as RFID (Radio 
Frequency Identification) and GPS (Global Positioning System) enable end-to-end visibility over the 
movement of goods, helping to prevent lost or delayed deliveries. 

The digital technology revolution has opened up new opportunities to improve maritime 
logistics warehouse management. Technologies such as the Internet of Things (IoT), real-time 
tracking systems, warehouse automation, and data analytics offer more efficient, accurate, and 
transparent solutions [2]. The adoption of these technologies enables maritime logistics 
companies to improve supply chain visibility, optimize resource usage, and improve service quality 
to customers. 

Along with rapid technological development, the maritime logistics industry is undergoing 
significant digital transformation. New technologies such as the Internet of Things (IoT), real-time 
tracking systems, warehouse automation, and data analytics offer more efficient, accurate, and 
transparent solutions in maritime logistics warehouse management. The adoption of these 
technologies enables logistics companies to increase supply chain visibility, optimize resource 
usage, and improve service quality to customers [3]. 

 
2. Materials and Methods  

A. Material 

In this research, we used several data sources to explore new technologies in marine logistics 
warehouse management, including: 

1. Literature Study 

A comprehensive literature review was conducted to identify current technologies that can be 
applied in marine logistics warehouse management, such as the Internet of Things (IoT), artificial 
intelligence (AI), robotics, automation, and green technologies. Various scientific journals, industry 
reports, and related articles were collected and analyzed. 
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2. Expert Interviews 

In-depth interviews were conducted with marine logistics industry experts and practitioners 
to obtain field perspectives on the implementation of new technologies in warehouse 
management, their benefits, challenges, and existing best practices. 

3. Case Studies 

Several case studies of new technology implementation in marine logistics warehouse 
management were identified and evaluated to understand the real-world application of the 
technology, as well as the impacts and benefits gained. 

B. Methods 

This research uses a mixed-method approach combining qualitative and quantitative methods 
to comprehensively explore the implementation of new technologies in marine logistics 
warehouse management. 

1. Qualitative Analysis 

Qualitative data from the literature review and expert interviews were analyzed using thematic 
analysis methods to identify patterns, trends, and key insights related to the application of new 
technologies in marine logistics warehouse management. 

2. Quantitative Analysis 

Quantitative data from case studies of new technology implementation in marine logistics 
companies were analyzed using descriptive and inferential statistical methods to empirically 
evaluate the impact and benefits of technology implementation. 

3. Data Triangulation 

To increase the validity and reliability of the findings, data triangulation was conducted by 
comparing and integrating the results of qualitative and quantitative analyses, and confirming the 
findings with relevant data sources. 

4. Framework Development 

Based on the research findings, a conceptual framework will be developed to provide 
practical guidance for the marine logistics industry in effectively implementing new technologies in 
warehouse management and optimizing their benefits. 

By combining various data sources and analytical methods, the research is expected to 
provide in-depth insights into the role and application of new technologies in improving the 
efficiency, productivity, and sustainability of marine logistics warehouse management. 

 
3. Results  

3.1. Literature Review 

The results of the literature review identified several new technologies that could potentially 
be applied in marine logistics warehouse management, including: 

a. Internet of Things (IoT) 
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The application of IoT can improve visibility and real-time monitoring of cargo conditions in 
the warehouse through the integration of sensors on containers and products [1], [2]. 

b. Artificial Intelligence (AI) and Data Analytics 

AI and data analytics can be used for the optimization of cargo storage and handling, demand 
prediction, and faster and more accurate decision-making [3], [4]. 

c. Robotics and Automation 

Robotics and automation technology can increase productivity and reduce errors in cargo 
handling processes, such as picking, packaging, and shipping [5], [6]. 

d. Environmentally Friendly Technology 

The adoption of green technologies such as green cooling, energy management systems, 
and the use of alternative fuels can reduce the carbon footprint of warehouse operations [7], [8] 

 

 
Figure 1. Eco-Friendly Technology 

3.2. Expert Interviews 

Interviews with marine logistics industry practitioners revealed that the adoption of new 
technologies in warehouse management is still limited, especially in developing countries. 
However, large companies have started implementing technologies such as IoT and robotics to 
improve warehouse efficiency and productivity. Some of the benefits include: 
a. Improved visibility and real-time monitoring of cargo 
b. Optimized use of warehouse space and resources 
c. Reduction in operational costs and cargo mishandling 
d. Improved security and safety 

The main challenges faced include high initial investment costs, data security, system 
interoperability, and human resource training needs. 
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3.3. Case Studies 

Analyses of several case studies of new technology implementation in marine logistics 
companies show significant benefits, such as: 

a. Increased cargo handling productivity by up to 30% with the implementation of automation 
systems and robotics [9]. 

b. Reduction of cargo search and retrieval time by up to 50% by using IoT technology and real-time 
tracking [10] 

c. Reduction of warehouse operating costs by up to 20% with storage optimization and AI-based 
energy management [11] 

d. Improved cargo security by up to 25% with AI-based threat monitoring and detection systems 
[12]. 

However, successful implementation relies heavily on careful planning, adequate technology 
infrastructure, and collaboration with supply chain partners and technology providers. 

 
4. Discussion 
 

The results of this study provide a comprehensive overview of the role and application of new 
technologies in improving the efficiency, productivity, and sustainability of marine logistics 
warehouse management. Findings from the literature review, expert interviews, and case studies 
show that technologies such as the Internet of Things (IoT), artificial intelligence (AI), robotics, 
automation, and green technologies have great potential to optimize marine logistics warehouse 
operations. 

 
4.1 Opportunities and Benefits of New Technologies 

The application of IoT technology can improve visibility and real-time monitoring of cargo 
conditions within the warehouse [1], [2]. This enables early detection of problems, optimization of 
goods placement, and faster and more accurate decision-making. The integration of AI technology 
and data analytics also has the potential to optimize storage, predict demand, and improve cargo 
handling efficiency [3], [4]. 

Robotics and automation are proven to increase productivity and reduce errors in cargo 
handling processes, such as picking, packing, and shipping [5], [6]. In addition, the adoption 
of green technologies such as green cooling, energy management systems, and the use 
of alternative fuels can reduce the carbon footprint of warehouse operations and support 
environmental sustainability [7], [8]. 

Case studies of new technology implementation in marine logistics companies show 
significant benefits, such as increased cargo handling productivity of up to 30%, reduced cargo 
search and retrieval time of up to 50%, decreased warehouse operating costs of up to 20%, and 
increased cargo security of up to 25% [9], [10], [11], [12]. This shows that the adoption of new 
technologies can provide a competitive advantage for marine logistics companies in the face of 
increasingly fierce global competition. 

 
4.2 Implementation Challenges and Strategies 

While offering many benefits, the implementation of new technologies in marine logistics 
warehouse management also faces several challenges. High initial investment costs, data security, 
system interoperability, and human resource training needs are some of the barriers that must be 
overcome [expert interview]. 

Overcoming these challenges requires a well-thought-out implementation strategy and 
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collaboration between industry, government, and standardization bodies. A careful cost-benefit 
analysis needs to be conducted to ensure an adequate return on investment. In addition, the 
development of uniform industry standards and regulations that support the adoption of new 
technologies is also crucial [13], [14]. 

Data security and privacy should be a top priority, with the implementation of data 
encryption, strong authentication, and strict security protocols [15]. System interoperability 
should also be considered through collaboration and standardization between technology 
providers and industry stakeholders [16]. 

Training and development of human resources are also crucial aspects for the smooth and 
effective implementation of new technologies. Partnerships with education and training 
institutions can help prepare a skilled workforce to operate and maintain new technologies in 
marine logistics warehouses [17]. 

 
4.3 Implementation Framework 

Based on the research findings, a conceptual framework can be developed to guide the 
marine logistics industry in effectively implementing new technologies in warehouse management. 
This framework includes aspects such as: 

a. Needs assessment and feasibility analysis 
b. Selection of technology that suits the operational needs 
c. Infrastructure planning and system integration 
d. Procurement strategy and budgeting 
e. Human resource training and development 
f. Collaboration with supply chain partners and technology providers 
g. Performance measurement and implementation impact evaluation 
h. Continuous adjustment and improvement 
 
By following this framework, the marine logistics industry can ensure the planned, efficient, 

and sustainable implementation of new technologies, and optimize the benefits gained 
in improving global supply chain competitiveness and performance. 

 
5. Conclusions  
 

This research explores the role and application of new technologies in improving the 
efficiency, productivity, and sustainability of marine logistics warehouse management. 

The results of the literature study, expert interviews, and case study analysis show that 
technologies such as the Internet of Things (IoT), artificial intelligence (AI), robotics, automation, 
and green technologies have great potential to optimize marine logistics warehouse operations. 

The application of IoT can improve visibility and real-time monitoring of cargo conditions 
within the warehouse, enabling early detection of problems and faster decision-making. AI 
technology and data analytics can be leveraged for storage optimization, demand prediction, and 
improved cargo handling efficiency. Meanwhile, robotics and automation are proven to increase 
productivity and reduce errors in the cargo handling process. In addition, the adoption of green 
technologies can reduce the carbon footprint of warehouse operations and support environmental 
sustainability. 

Case studies of new technology implementation in marine logistics companies show 
significant benefits such as increased cargo handling productivity by up to 30%, reduced cargo 
search and retrieval time by 50%, decreased warehouse operating costs by 20%, and increased 
cargo security by 25%. This shows that the adoption of new technologies can give marine logistics 
companies a competitive advantage in the face of intensifying global competition. 

However, the implementation of new technologies also faces challenges such as high initial 
investment costs, data security, system interoperability, and human resource training needs. 
Overcoming these challenges requires a well-thought-out implementation strategy, 
a collaboration between industry, government, and standardization bodies, and the development 
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of uniform industry standards and regulations that support the adoption of new technologies. 
This research provides in-depth insights into the potential and benefits of new technologies in 

marine logistics warehouse management, as well as the challenges and strategies that need to be 
addressed for successful implementation. By adopting new technologies in an appropriate and 
planned manner, the marine logistics industry can improve its competitiveness and global supply 
chain performance, and support environmental sustainability. 
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