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Preface: 
 

The 22nd Annual General Assembly (AGA 22) is the annual meeting of the International 

Association of Maritime Universities (IAMU). The IAMU Student session (IAMUS), 
held annually as part of the AGA, brings together students and official representatives of 

IAMU member universities from all over the world to discuss, exchange, and share 

recent progress and future trends in maritime, training, research and other matters within 

the scope of IAMU. 

 
The 22nd AGA and IAMUS are hosted by Batumi State Maritime Academy – Poti 

Branch, in the beautiful city of Poti, Georgia. 

 
Due to the travel restrictions imposed by the COVID-19 pandemic, the IAMUS was 

canceled in 2020, which was supposed to be hosted by BSMA. 

 

For now, the pandemic period is over and 22nd AGA and IAMUS 22 is the best platform 

to enable students from around the globe to meet each other “face-to-face” and 

disseminate the latest research advancements in the field of Maritime education, training, 

research and development.  

 

The theme of the AGA22 IAMUS is “Best Practice: MET and Research for Sustainable 

Development”.  

 

The IAMUS Conference book contains abstracts of papers presented at the technical 

sessions. This year IAMUS has received 14 high-level abstract submissions from 10 

different countries and 12 different IAMU universities. Based on the following full paper 

submissions and the peer-review process, 13 papers were accepted for inclusion in the 

Proceedings. 

 

We hope your experience with AGA 22 and IAMUS is a fruitful and long-lasting one. 

With your support and participation, the student session will continue its success for a 

long time. 

 

Finally, we would like to thank the organizing committee, the members of the program 

committees, and reviewers. They have all collaborated to execute a world-class scientific 

conference appropriate to the respected work of the International Association of 

Maritime Universities and all member universities. 

 

 

Assoc. Prof. Nino Kurshubadze 
IAMUS 22 Program Editor 
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Theme: Best Practice: MET and Research for Sustainable 

Development 
 

 

 

IAMUS topics: 

 Maritime Education and Training – Psychological Aspects in MET 

 New Trends in MET; 

 Human Element – Multicultural, Gender and Communication Issues; 

 English as the means of Professional and Routine Communication 

 Information Technologies and Statistics in Marine/Maritime Researches 

 Efficient Logistics and Management 
 

 

 

Local Executive Committee (LEC) 
 
Chairman                                           Murtaz Devadze  

                                                           Rector of Batumi State Maritime Academy, BSMA, Georgia 

 

Deputy Chairman                               Gela Bakuridze 

                                                            Head of Financial-Economic Department, BSMA, Georgia  

 

International Affair Committee          Teona Dzneladze 

                                                            Head of International Department, BSMA, Georgia 

 

Program Editing Committee               Nino Kurshubadze 

                                                            Head of QAS, BSMA, Georgia 
 

 

 

International Program Committee (IPC) 
 
Program Editor                        Nino Kurshubadze 
                                                 Batumi State Maritime Academy, Faculty of Navigation, Georgia 

 

 

Session Chairs            Amr Moneer Ibrahim 

                                                 Arab Academy for Science, Technology and Maritime Transport, Egypt 

                                                  

 

 

 

IAMUS Support Team: 
Quality Assurance Service, BSMA- PhD Student Ketevan Diogidze 

Quality Assurance Service, BSMA – Assistant Prof. Karina Melikjanyan 
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Venue  
The IAMUS Conference is held in two venues:  

 

A. Sheraton Hotel 

28 Rustaveli Street, 6000 Batumi, Georgia 

 

Location:  
 

 
 

 

B. Poti Branch -Maritime Teaching and Training Center (PMTTC) 

24 Saint George Street, 4400 Poti, Georgia 
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Location:  

Poti Branch- PMTTC:  
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Program Overview:  

Technical Instructions 

IAMUS Technical Session 
Thursday, October 20th Location: PMTTC 

Time Activity Location 

09:30 

09:50 IAMUS Opening Ceremony  PMTTC 

Chair:         Mr. Amr Monner Ibrahim (Arab Academy for Science, Technology and Maritime Transport, Egypt) 

 

 Session IAMUS-1  

09:50 
11:30 

10:00    Helin Alev Ahmed 

             “VR innovations in MET” 

PMTTC 

Library 1st floor 

10:30   Gizem Kayisoglu, Pelin Bolat , Kimberly Tam 
             “Determining Maritime Cyber Security Dynamics and Development of Maritime Cyber Risk 

Check List for Ships” 

11:00    A. Andersson, M. Lundberg 

            “Social sustainability at Sea: The gap between policies and reality from a gender perspective” 

11:30 Coffee Break  

 Session IAMUS-2  

12:00 
13:30 

 12:00    Shunta Inami, Shohei Komeda 

            “A Wireless Power Transfer System with Parallel-Compensated Dual Receivers for 

Underwater Vehicles” 
PMTTC 

Library 1st floor 
 12:30     Ruslan Samrin, Heikki Koivisto  

             “Port Activity Application – Simple management in ports” 

13:00    Boratyńska Patrycja, Kołodziejak Wojciech  
          “Maritime Education and Training - Psychological Aspects in MET”           

13:30 Lunch  

 Session IAMUS-3  

 

14:30 
15:30 

14:30   Joemel E. Paulmitan, Mikko D. Dadivas, Mark John P. Priolo, Elisa V. Garcia, Emeliza 

Estimo 

            “Psychological Issues Experienced By Seafarers Onboard During Contract Extension” 

PMTTC 

Library 1st floor 15:00    Miral M. Armanious, Abla E. Abd El-Wahab 
              “The Women in Maritime Programme in Egypt” 

15:30     Dr S.Kalpana, Asso. Prof Dept. of Physics, Kashish;Pursuing B.SC Nautical Science 
             “Efficient Logistics and Management” 

16:00 Coffee Break            

16:30 
18:30 

Session IAMUS-4  

 16:30 Ana Beridze  
          “Memory Increase as the Trend of Maritime Education and Training Development” 

 

PMTTC 

Library 1st floor 

17:00   Alen Mataić, Nina Vukelić, Maurizio Bujanović 
             “An analysis of the impact of COVID-19 on the cruise industry with a focus on change in the 

fleet of cruise ships” 

17:30    Otari Tvaradze 
            “Cleaning the shores of the Black Sea (Black Sea area of water of Batumi) from solid and 

floating remains” 

18:00   Rafael I. Kanev, Martin T. Yankov 
            “MET and Research for Sustainable Development Enhancing Maritime Safety and Security”  

18:30 Conclusion, Q & A Session 
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Oral Presentation Guidelines 

 Oral presentation slots have 30 minutes (20 minutes presentation 

+ 10 minutes discussion). 

 Session Chairs will strictly demand time to allow members of the 

audience to switch sessions between presentations. 

 All session rooms are equipped with LED Screens, a computer 

(MS Windows, MS PowerPoint, and Adobe Acrobat), 

microphone, remote control, and laser pointer. To avoid software 

compatibility problems, please embed all fonts in your PPTX file 

and bring a backup PDF file of your presentation. 

 Please bring your presentation on a USB storage device and 

report to the Session Chair indicated in IAMUS Program 15 

minutes before the start of the Session. 

 For Online Oral Presentations: 

o Please make sure to have a good stable connection during 
your live presentation. 

o Zoom Webinar is the application used for the conference sessions. 

o You will login as a panelist only via the link that has your 
session's name or number. 

o Please make sure to stay online even after your presentation 
to participate in the discussion at the end of your session. 

o Please make sure not to share the link (with your session 
name or number) received on your email as it is intended only 
for you as a panelist. 

 

 

Name Badge 

All attendees must wear the name badge at all times to gain admission to IAMUS. 

 

 

Mobile Phone 

As a courtesy to our presenters and other attendees, please turn off your mobile 

phones during the sessions. 
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VR innovations in MET 

Helin Alev Ahmed 

1 Naval Academy "N. Vaptsarov", Bulgaria 

2 Varna, Bulgaria 

* Corresponding author: helinalev18@gmail.com; Tel.: +359 878572544. 

 

Abstract: With the improvement of simulation and computer technologies, modern pedagogical 

opportunities are required that can add value to the learning outcomes of naval students. This study 

examines learning as a game through virtual reality in maritime education, demonstrating a new 

conceptual product.  

Keywords: virtual reality; maritime; maritime education and training (MET); 3D design; 

 

1. Introduction 

The maritime sector comprises 3.62 million people who have chosen ships to be their workplace. The 

sailors’ count increases every year. Future seafarers must undergo prior training in order to receive the training 

and qualifications. Maritime higher education institutions are introducing newer and newer technologies for 

better perception of study material. The interdependence between new technologies and the human factor 

provokes the search for progressive technological development in maritime education. The complex socio-

technical systems that make up the modern ship are a challenge for learners to deal with the relevant 

mechanisms. As ship operations move towards higher levels of automation, the training and education of 

seafarers needs to be adapted. The aim of the report is to examine whether virtual reality simulator (VR) training 

is the best progressive technological solution in maritime education. 

1.1  Virtual Reality (VR) 

There are several types of realities - virtual, augmented and mixed. Virtual Reality (VR) is a computer-

generated environment with scenes and objects that look real, making the user go through completely immersed 

in the virtual environment around them. Augmented Virtual Reality (AR) is an enhanced version of the real 

physical world that is achieved through digital visual elements, sound or other sensory simulators. This of reality 

is an increasing trend among companies dealing with mobile applications. Mixed reality allows you to view 

virtual objects in the real world and build an experience in which the physical and digital are virtually 

indistinguishable. Nowadays, sectors such as medicine, education, architecture, tourism and others are already 

taking advantage of virtual technology. 

After decades of 2D desktop simulators, the field of marine engineering training is now saturated with 

Big View Desktop and 3D Full Mission simulators as an established commercial training solution [1]. In the 

present study, VR technology was used, which was used in the construction of the 3D Full Mission simulator. 

It can lead to revolutionary changes in the training of maritime personnel. Correcting can use for practical 

exercises of future engineers VR technology, repeating and safely simulating shipwreck accidents in a real-

world environment. 

1.2 Researches 

In recent years, the consumption of virtual reality in schools has been seen. Currently, most of them 

conduct their exercises and practices in training ships or in simulation halls. These training tools have proven 

their advantages, but also have disadvantages, such as: 

 the high cost of maintaining real equipment;  

 possibility for real accidents and damage to the health of students and their teachers;  
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 impossibility to simulate various damages, etc .; 

One approach to overcoming these limitations is to use virtual reality in the learning process. The VR 

market has recently gained popularity in maritime education. Schools and maritime training companies 

increasingly recognize the potential benefits of more flexible and cost-effective solutions that can be used for 

maritime training, research and development.  

In 2019, an experiment was conducted at the University of Finland ,,Hjellvik’’ , using 2D / 3D 

simulators and the VR environment [2]. The same simulation environment aimed at marine engineers was 

presented in both environments. The aim of the study was to compare the level of information perception of 

cadets in the two learning environments. The experimental setup was divided into two parts - test and exercise. 

The results show that the VR environment has led to a faster response from trainees and higher results in 

subsequent examinations.  

Currently, most of the maritime universities in the northern countries use virtual reality in practical 

training in disciplines related to navigation, naval systems, maritime safety, etc. To create such a simulation 

requires written scenarios and many tests. Currently, all developments are in their infancy and are just beginning 

to develop physically as a product. The idea presented in this report supports these research initiatives and aims 

to propose solutions that complement existing concepts and consumer testing in the use of virtual reality in 

maritime education. 

2. Solution 

2.1 The Problem 

In higher education, it is more difficult to accept the requirements for marine students in the real ship 

environment. Some of the fundamental problems of the students are:  

 Few internship programs - shipping companies require experience and basic 

knowledge before hiring an intern for their team. Most students do not have access to real and modern 

ship equipment and, because of this fact, the hiring of interns is small. 

 Language barrier - one advantage of hiring an internship is speaking English. A large 

percentage of students are unfamiliar with basic ship terms in foreign languages because of the lack of 

exercise in an actual situation;  

 Old training base - very few universities purchase equipment or training ships for 

internships. 

 Library resources - library resources on maritime issues are quite scarce. 

 

2.2 Idea 

This report presents server software that interprets all activities of a training ship through virtual reality. 

The software will be presented as a game. The levels in it will be the sum of all the topics that need to be passed. 

In order to increase the incentive to participate in the experiment, there may be awards for the best performing 

students at the end of the training. The virtual simulation will compile several environments of a training ship 

in a normal and crisis situation, in which a team of students majoring in “Navigation” and “Mechanics” will 

have to take part. Each participant will be given a task. Everyone works in a team. In case one of the students 

fails, the whole team will have to start the simulation again. 

The requirements for conducting the experiment are the presence of installed and running virtual reality 

software (PlutoSphere) and VR glasses, both for students and teachers. 

 

2.3 Already created product 

 

The idea is based on a ready-made product from game developers. Their purpose is to make it easier 

for users to play games and lighten the load on a computer. That is why the new product "PlutoSphere" is 

already on the market [4]. This is a virtual remote cloud server (VR remote cloud server). Learners do not need 
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a computer to participate in the simulation. They have access to the server via Wi-Fi receivers on their vr 

glasses.  

The hardware used in the experiment has the following characteristics: 

 PlutoSphere server with Intel Xeon Platinum 8259CL CPU @ 2.50 GHz 

processor; 

 NVIDIA Tesla T4 

 32GB RAM 

 Video Quality - 4K60fps, 1080p60, 720p60 

 Refresh rate for VR - 72hz max 

 

The requirements for using the software are: 

 6 Ghz Wi-fi 6 Connection 

 Download speed - not less than 50 Mbs 

 PING: at least 75 ms or less for Amazon Web Services region 

 Use vr Oculus Quest or Oculus Quest 2 set (shown in Figure 1.)  

 

 

 

Figure 1. (Oculus Quest set) 

 

 

2.4  Software  

The idea will use the already developed concept of "PlutoSphere". In the cloud space 

- library will be uploaded developed by us virtual simulation environments in the form of a 

game.  

 

2.5 Simulation 

In the simulation room, each team will have its own VR set with shared software (PlutoSphere). The 

simulation will be on a training ship, and each member of the team will be at his workstation, where he will be 

assigned specific tasks. The aim of the training will be for all participants to successfully complete their tasks 

and to operate the ship and its separate equipment. Otherwise, the software will return them to the beginning 

and they will not be able to pass the level. Another challenge for them will be teamwork. The simulation will 

include: 

 Introductory scenarios for getting acquainted with the tasks; 

 Time of day, a number of weather conditions; 

 Gradual levels of complexity; 

 The training scenarios are autonomous and will last between 8 - 20 minutes; 

 

2.6  Project implementation process 

 

A pragmatic approach will be adopted throughout the work, using several different quality methods 

and tools for improving and testing the idea.  

 The process will begin with a study to understand the user’s needs for what to learn before boarding a 

training ship; 
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 Based on this study, the identified scenarios in normal and emergency environment and different types 

of operations for different stations, different levels and with different levels of difficulty will be 

developed;  

 In the third stage, a team of programmers (maybe students and cadets from our engineering specialties) 

will create the simulations and upload them to the server space cloud; 

 The penultimate stage will be testing the simulations and their refinement.  

 

 

Figure 1. Stages of creation 

 

 

2.7 Conducting the simulation 

 

Preparation for the simulation will proceed as follows: 

 

 

 When our team of IT specialists is ready to create virtual 

simulations, they will be uploaded to the cloud-based data server (in the cloud 

space).  

 After this step, each VR set will be connected via a virtual 

environment selected by the teacher via Wi-fi. 

 Registering students in the cloud, creating profiles and unlocking 

points 

 Each participant will receive instructions;  

 

Figure 3. Conducting the VR simulation 
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3. Scenarios 

Each participant enters the game and will receive individual instructions. The trainees enter a 

simulation, but in different parts of the ship. The navigators go to the bridge, the mechanics - in the engine 

room.  

1. Navigators will be tasked with piloting the ship and will have to go through 

obstacles (icebergs, stormy seas, breaches, etc.). They will be required to operate the 

ship, as well as in need to announce the evacuation of the crew.  

2. The engine room is huge and specific to each ship. For example, when there 

is damage to the CPU (Contract Postal Unit), it is essential to determine where the 

problem is coming from and to avoid mistakes. Accordingly, the simulation itself will be 

based on this. The mechanics will be tasked with dealing with the explosion of the ship's 

crankcase, exceeding the speed of the generators, the explosion of the boiler and more. 

Upon successful completion of the simulation, the entire team will pass to the next level. Several 

simulations will be built in the form of a curriculum, with different levels of complexity, in order for the 

learners to be able to absorb a large part of the material and knowledge they need in the real environment. 

After successfully passing all levels (the entire curriculum), they will receive certificates that will allow 

them to apply for the first internship maritime job. 

If the simulation fails and not enough points are collected, the software will repeat the level. 

 

4. Analysis 

 

Through virtual reality, students will develop the following skills [3]: 

 Communication, 

 Teamwork; 

 Creativity and ingenuity; 

 Faster problem solving; 

Benefits of the idea: 

 Practical training in situations that would be difficult to master in theory; 

 Safety for beginners; 

 Better preparation for sailing or pre-applying for a job; 

 Objective assessment of the students' performance; 

 Flexibility; 

 Cheaper training option compared to a real training ship; 

 

5. Conclusion 

VR simulations would train students and cadets in the following specialties - “Navigation”, “Ship Machinery” 

and “Electrical equipment of the ship”. They place emphasis on practical exercises related to ship management. 

With the real development of the idea simulations with the following specialties are planned: - “Water Transport 

Management”, “Fleet and Port Operations” and “Logistics”. These students will practice in practice for the 

logistical support of the ship. 

In addition, cadets majoring in Military Medicine can use virtual reality. They can be practiced in the ship’s 

virtual medical center.  

The design and construction of the VR simulation will provide an opportunity to increase the total number of 

internships during the training, and students will start in the first years of their studies. It will provide better 

practical training and more sustainable knowledge of the individual systems, mechanisms, facilities and 

specifics of different types of ships. Also, such a VR simulator on a training ship will provide a delightful 

combination of theory and practice, the opportunity to train all marine specialties on a ship and build more 

motivated seafarers. 
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Abstract: The digitalization in maritime industry rises integration of the information and operational 

technologies on the vessels. The high level of connectivity and the rising of digitalization in maritime sector 

increase the cyber security issue. The systems of vessels can be exposed to errors of digital world and 

encounter some malicious attacks. At this point, cyber security in maritime sector is an important topic in 

terms of not only securing the systems, preventing the accidents, loss of life, and damage to the environment 

but also national security, and global economy. Accordingly, in the context of IAMU 2022 Research Project 

for Young Academic Staff, it is aimed to determine maritime cyber security dynamics based on informational 

technology (IT) and operational technology (OT) for ships, dynamics affecting any breaches in the scope of 

maritime cyber security in marine insurance, and liabilities, responsibilities, rules and enforcements in the 

scope of maritime law. Thus, it is aimed to develop maritime cyber risk check list for ships by performing 

maritime cyber risk management with the help of these dynamics in the project. In this context, in this paper, 

the issues of maritime cyber security on the perspective of maritime cyber risk and maritime cyber insurance 

and suggestions on solutions of them is only tried to be emerged for creating an infrastructure of the project.  

Keywords: maritime cyber security; maritime cyber risk; maritime cyber insurance  

 

1. Introduction 

The high level of digitalization and connectivity in maritime sector make the cyber security issue come to 

the force. In particular, ships became connected to universal networks, incorporated complex digital industrial 

systems, and integrated with the information and operational technologies. The systems of vessels can be subject 

to errors of digital world and faced with some malicious attacks [1]. At this point, cyber security in maritime 

sector is an important topic not only with respect to the particular of securing the systems, preventing the 

accidents, loss of life, and damage to the environment but also with respect to national security, and global 

economy. Furthermore, a cyber-breach gives rise to financial loss, disruption in the business procedures, and 

damage to reputation. Against all of these dangers, a company wants to get rid of the incident quickly and secure 

itself to work normally again. For this purpose to be achieved, both the issue of ship protection systems against 

physical attack, the design of the systems and supporting process should be taken into consideration at first.  

The cyber environment of ships contain interconnected networks of both Information Technology (IT) 

such as the computer-based systems, personal computers, tablet devices, laptops, routers, servers and switches, 

etc. and operational technology (OT) such as, control systems, actuators, sensors, radar, etc. The cyber space 

onboard provide services, information, business and social functions. Besides, personnel security, the insider 

threat from shore-based or shipboard, ship-owners, operators, stakeholders, procedures, process, and physical 

aspects are important assets for cyber security responsibility in maritime. Appropriate measures should be taken 

in the framework of these assets.    

When the historical developments of cyber security in maritime are evaluated, a hierarchical improvement 

is observed and it has been noticed that the above-mentioned framework is specified at every stage of this 

development. After the 2010 Strategic Defense and Security Review made publication about cyber security as 

a top threat for national security, in the maritime sector, it has become a prominent issue [2]. In 2011, ENISA 

highlighted the low cyber security awareness for maritime sector and suggested some titles about cyber security 

in maritime for raising the awareness [3]. In 2016, International Maritime Organization (IMO) has issued a 

circular about Guidelines on maritime cyber risk management. As per this circular, cyber risks are appropriately 

addressed in the International Safety Management (ISM) Code until 1st of January 2021. With these 
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amendments, various guidelines relating with cyber security on board ships were issued by BIMCO, DNV-GL, 

CLIA, INTERMANAGER, INTERCARGO, INTERTANKO, OCIMF etc… [4], [5]. When the researches on 

the cyber security in maritime in the literature are analyzed, it is observed that the level of cyber security 

awareness in maritime is visibly high in 2018 and the maritime sector has passed the operation level for cyber 

security [6]. Cyber security risk assessment and management studies have shown up as of years 2019, 2020 and 

2021 [7]–[11]. 

On the perspective of maritime cyber insurance , the researches are still limited in the literature [12]–[14]. 

According to existing insurance policies, there are only restricted clauses about cyber security in maritime. For 

example, cyber related risks are excluded in the hull and machinery insurance (H&M) policies by adding 

relevant clauses, such as Cyber Attack Exclusion Clause (CL380) [15]. Cyber-attacks, which are not related 

with terrorist attack or war are covered in the pool of Protection and Indemnity Insurance (P&I) with a limit of 

$30 million USD per ship [1].  

Maritime cyber risk indicates the level of threat on a digital asset due to potential attacks caused by a 

malicious event, person, situation, or malware, and the level of corruption and loss of information or operating 

systems due to ship-related safety, security or operation error. Cyber security has an impact on every aspect of 

a maritime organization such as, logistics, shipping, supply chain, company process, transportation, etc... Thus, 

maritime cyber risk must be integrated into organizational risk management and decision making structures to 

ensure high-level cyber security in a maritime organization. Maritime cyber risks include operational risk, 

financial risk, legal risk such as regulations, partnerships, contract etc…In this respect, cyber insurance must 

be improved by the way of cyber risk management in various insurer types such as P&I club, hull & machinery 

insurance, transportation insurance or in a separate insurance policy.  

At this point, the significance of this paper is to emerge with the issues of maritime cyber security on the 

perspective of maritime cyber risk and maritime cyber insurance and suggestions on solutions of them. 

Accordingly, in the context of IAMU 2022 Research Project for Young Academic Staff, it is aimed to determine 

maritime cyber security dynamics based on informational technology (IT) and operational technology (OT) for 

ships, dynamics affecting any breaches in the scope of maritime cyber security in marine insurance, and 

liabilities, responsibilities, rules and enforcements in the scope of maritime law. Thus, it is aimed to develop 

maritime cyber risk check list for ships by performing maritime cyber risk management with the help of these 

dynamics in the project. 

2. Maritime Cyber Risk Management 

2.1 Maritime Cyber Risks 

In maritime transportation, cyber incidents have impact on cargo control, navigation, and other industrial 

and business processes by threating lives, property, and environment, and interrupting with business activity. 

For instance, control of emergency systems and temperature for refrigerated containers can be impacted by 

cyber attacks. On the other hand, maritime cyber disruptions can have impact on port operations such as, 

controlling traffic lights, raising a drawbridge, scheduling trucks, and controlling, valves, pumps and pipelines 

for transfer of liquid cargo and fuel to ships. A dynamic positioning system used in the offshore oil sector for 

impeccable navigation control is infected with a malware according to a cyber incident report [16]. In another 

example, a smart phone of a crew member, which is infected with malware, is plugged into ECDIS and it has 

deleted all charts, therefore a two-day delay has occurred. In another incident, cyber attack is performed for 

drug smuggling through infiltrating to a European container terminal's tracking system by organized crime [12].   

According to Fairplay and BIMCO cyber security survey [17], phishing, spear phishing, and malware are 

the most common attacks in maritime. The results of these type of attacks are specified in five different 

categories as business interruption and theft of financial assets, personal or commercial data theft, denial of 

service or failure to meet contractual commitments, bankruptcy, and third party liabilities, which means passing 

on the problem to the commercial counterparties. These risks bring along cost loss such as legal expenses, cost 

of Forensics, Ransom payment, data restoration, business interruption and additional operating costs. At this 

point, cyber resilience constitutes a critical issue. For providing cyber resilience, cyber security and cyber 

insurance should be guaranteed as specific to any field [12]. 



 

 

22 
 

According to Tonn et al [14], there is cyber risk assessment, security measures, mitigations and insurance 

which have already being adopted to maritime transportation infrastructures at the various level, however, they 

are inadequate in general. There is not effective tools currently for infrastructure managers to evaluate and 

manage cyber risk rigorously.  

Dadiani [18] presented a dissertation about exist attitudes of marine insurance related cyber security and 

conducted a comparative analysis between the cyber-risks and the traditional marine risks and to give opinion 

about how marine insurance can deal with the cyber-attacks. Tucci [19] organized a panel about legal 

necessaries for maritime crew and managers to report cyber incidents and counter pose certain cyber standards 

for information sharing, risk management practices, and need of maritime cyber insurance. Soyer [20] 

emphasized the particular that maritime stakeholders should understand the nature and scope of available cyber 

risks policies and the relavance between such policies and traditional insurance policies. Cooper [21] provided 

suggestions in the book about how inadequate cyber safety measures on board a ship or shore side might impact 

the civil liability of a vessel and its owners or operators in the event of an accident. Hong and Hoang [22] aimed 

to (i) explore traditional marine insurances at risk and liability perspectives, (ii) analyze the nature of cyber risk 

and liability, which should be covered by maritime cyber insurance, (iii) analyze the marine insurance law and 

traditional marine insurance clauses/rules to define the legal barriers/shortages/conflicts of maritime cyber 

insurance, (iv) analyze the necessary required conditions to implement maritime cyber insurance. According to 

these limited studies, the main output revealed is to assess existing studies about cyber insurance policy and to 

suggest the integration of them to maritime field. 

Only, Farao et al [23] created a framework, called as SECONDO, to help institutions for deciding related 

to cyber-insurance and  cyber security investments by applying and integrating a serial of software parts. 

SECONDO involves three different modes as: (i) cyber-physical risk assessment and continuous monitoring; 

(ii) investment-driven optimized cyber-physical risk control; and (iii) block chain-enabled cyber-insurance 

contract preparation and maintenance. SECONDO provide to insurers for attending to the active cyber-physical 

risk management of a maritime company in order to decreasing risk of their insured.  

2.2 Method for Maritime Cyber Risk Management 

While there is a several potential cyber losses, different approaches exist for mitigating these losses. The 

approaches involve two different methods in general. The first one is design method that is aimed to develop 

system activities and architecture. The other one is operational methods which include alterations regarding 

trade operations [24], [25]. There are also some approaches for managing cyber risks, such as security software 

and investments in the cyber workforce. On the other hand, for mitigating cyber risk, protective technical 

measures such as software encryption, firewalls, system separation, virus detection, can be also used as well as 

developed theoretical approaches. Organizational measures for cyber risk can be categorized as procedural 

measures involving operational and management systems, structural measures including hardware and 

software, and responsive measures which means damage and response management when an attack or incident 

is found out [26]. Institutions must recognize that mentioned measures cannot prevent cyber risk as whole and 

they must manage properly residual risks and should use cyber insurance for transferring the risks to third 

parties [27].  

The risk management approach, which is stipulated in “The Guidelines on Cyber Security Onboard Ships”, 

is proposed for improving maritime cyber risk assessment and creating a background for maritime cyber 

insurance policy [4]. It is developed with the aim to explain why and how cyber risks should be managed in a 

shipping context. It includes pro-documents, process, components, and responsible parties for risk assessment. 

Besides, in searching for a standardized approach to compliance, it is seen that the ISO27000 family of standards 

are suitable for ship owners and other stakeholders in the maritime sectors [29]. They can be considered as a 

guideline to make high the perception for not only on-board but also on-shore, adopting compliance for cyber 

risk management in maritime and certifying an Information Security Management System (ISMS).  

Accordingly, the steps of the proposed cyber risk management approach for maritime sector based on “The 

Guidelines on Cyber Security Onboard Ships” are as in Figure 1. According to Figure 1, the holistic and 

equational approach which is based on above-mentioned method is proposed. It includes the detail technique 

special for each step. Considering risk assessment methods, modelling, mitigations, and solutions in Figure 1, 
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residual risk can be calculated and the result constitutes a base for maritime cyber insurance [30]. 

 
Figure 1. Maritime cyber risk management. 

3. Maritime Cyber Insurance 

Any business of any size, which relies on IT infrastructure to some extent, is subject to the risks of income 

loss, damage management, business interruption, damage repair, and potentially reputational damage when IT 

systems or equipment get interrupted. Cyber insurance enables organizations to make over some of the 

economic risk related with cyber incidents to an insurer. In this way, trade liability such as first-part costs as 

well as losses of damages, loss of data from networks and IT systems in the widest context take place in cyber 

insurance. It is considered as significant part of cyber risk management in institutions [31], [32]. Accordingly, 

many insurers work with technical assistance as part of an insurance policy for managing a breach and 

improving cyber security approaches within an organization. These assistance serves in the scope of initial 

evaluations of cyber security vulnerabilities and access to consultancies to improve their overall cyber security 

posture, to a range of services to support companies in the event of an incident [31].   

As for insurance and infrastructure field in maritime, Tonn et al. [14] made an interview regarding cyber 

risk and cyber insurance for maritime transportation infrastructure with insurers and infrastructure managers. 

Infrastructure managers stated that there is uncertainty and unknown item in the cyber risk, therefore, they have 

some concern about cyber issue in maritime. Therefore, insurers are able to present cyber insurance policies 

with restricted contents and limits. As a result, insurers can be hard to improve an extensive scope cyber 

insurance, which is desired by managers, due to the unknown nature of cyber risk, lack of actuarial data, 

improving and changing continually technology [34, 35] 

There are some model clauses for limiting and specifying cyber associated with liability such as BIMCO’s 

“Cyber Security Clause 2019”, which can also support charter parties. The BIMCO clause constitutes liabilities 

about performing and monitoring systems, procedures, and plans both with regards to pre and post cyber attack, 

putting in reasonable efforts to be certain third parties offering services assorting with these procedure, plans, 

and systems, sharing information related with effects cyber incidents. The JCC “Cyber Attack Exclusion Clause 
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and Write-Back” can be given another example as model clauses that excludes liability caused by cyber 

incidents. According to this clause, the insured is required to show proof the purpose of the cyber attack which 

was to damage to the insured’s property. Similarly, Electronic Data Endorsement C which is named as 

NMA2914 exclude the insurance of loss, destruction, damage, erasure , distortion, alteration or corruption of 

electronic data from any cause. Therefore, there is a gap regarding cyber insurance especially with regards to 

maritime sector [36]. 

The clauses, insurances, and endorsement, which cause a gap to occur in maritime cyber insurance area, 

are as following [30]: CL380 - Institute Cyber Attack Exclusion Clause, LMA5402 - Marine Cyber Exclusion 

Clause, LMA5403 - Marine Cyber Endorsement, Protection & Indemnity insurance. 

In the context of insurance dynamics on maritime cyber security, analyzing enterprise risks of ship to shore 

interconnectivity, these can be divided into two parts as IT and OT. IT assets include IT networks, accounts, e-

mail, admin, spares management and sourcing, planned maintenance, notices of readiness, bills of lading, 

charter parties, cargo booking systems and stowage plans. OT assets involve automatic information system 

(AIS), global positioning system (GPS), supervisory control and data acquisition (SCADA) system, ECDIS, 

remote support for machinery, cargo control and distributed control systems (DCSs). These industrial control 

systems are highly integrated each other and they communicate with each other via internet, wireless, and other 

media [34], [37]. While the impact of IT damages is on ability to perform, financials, and reputation, OT 

disservices affect life, property, and environment along with items of IT loss. There are various threats that are 

triggering these losses. For instance, ever greater integration shore to ship cause to converging OT and IT 

technologies. Besides, improvement of inter-connectivity leads to viruses being transmitted faster. Malware is 

so much easily programmed with improved technology. Therefore, the change in technology is fast and in some 

respect it is beneficial but also disruptive. Cyber attacks are performed by political or ideological activists, 

nation states, cyber terrorists and criminals, disgruntled or maliciously-minded employees, organized crime 

seeking to acquire and exploit stolen data [25]. These attacks can lead to damage equipment, loss of service that 

cause probably accidents [37]. 

For this reasons, maritime cyber insurance (MCI) is important for sharing risk and withdrawing the loss 

amount. MCI includes ship owners and operators, the entirety of their business on land and at sea, the financial 

losses suffered following a cyber or cybercrime attack, the necessary stretch from standard cyber cover to 

accommodate “cyber-enabled fraud”, and access to responsive service in event of the discovery of an attack.  

Table 1. Maritime cyber insurance. 

The key loss for MCI Cybercrime coverage of 

MCI 

The headline cost coverage MCI key features 

Network Compromise– unauthorized 

access to or misuse of an insured’s 

computer or communication system  

Cyber Theft – transfer, 

corruption or loss of money 

or financial assets arising 

from a network 

compromise 

Digital Assets – indemnification of costs associated with 

replacing or restoring digital assets to the state they were 

in prior to a network compromise or other trigger 

Insured(s) – Ship owners or 

operators 

System Failure – unintentional or 

unplanned outage of an insured’s 

computer or communication system 

Social Engineering – 

plausible instruction to 

deliver funds purporting to 

come from a legitimate 

source 

Breach Response Costs – legal fees and costs associated 

with compliance with legislation, notification of effected 

individuals +P R expenses 

Coverage granted for owned 

or chartered fleets, including 

in-house ship management 

companies 

Data Breach – unauthorized 

acquisition of data by a third party, 

including by and employee that 

compromises confidentiality or 

integrity of personal data or business 

information 

 IT Security & Forensics – costs incurred in investigating 

the source, scope and impact of an insured peril: including 

tackling malware, restoration of data, impact of social 

engineering, remediation of a failure of computer security 

(Key: urgency in the delivery of external expertise and 

service, integrated with insured’s own crisis management 

resource) 

Maximum Policy Limit(s) 

for any one event and in the 

annual aggregate. For 

instance Cyber USD 25M 

“Cyber Crime” sub-limit 

USD 500K 

Extortion Demand – threat to corrupt 

an insured’s computer, etc, to 

introduce malware, or execute a 

denial of service attack 

 Extortion Demands – reimbursement, where permitted, of 

extortion payments 

Policy Deductibles starting 

from such an amount of USD 

2500 for the defined insureds 
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Material Degradation – complete or 

partial interruption or degradation in 

service or failure of a computer or 

communication system 

 Business Interruption – reimbursement of enterprise-wide 

loss of profit and additional operational expenses suffered 

during the period of restoration following the operation of 

a material degradation or one of the key triggers (Cover 

provided without the need for PD to be demonstrated (Not 

Cyber Loss of Hire)) 

Business Interruption Time 

Retention such as minimum 

8 hours 

  Regulatory – reimbursement of defense costs and, where 

permitted, fines 

Subject to the satisfactory 

completion of a short 

proposal form 

  Third Party Liability – payment on behalf of the insured 

damages and defense costs for which the insured becomes 

legally liable to third parties. Typically for failure to 

protect information or to have negligently permitted the 

transmission of a virus to a third party. Excluding 

liabilities normally recoverable from a P&I Club. 

The insurer 

   Cyber Response Consultants 

   Excluding claims 

categorized as property 

damage or death or bodily 

injury 

 

To provide a very rough non-binding pricing indication in order to generate client interest all we need to 

know is the following: 

•The client’s fleet list to establish vessel particulars 

•The company’s annual turnover 

Underwriting information are vessel type(s), number of vessels in the fleet, information submitted 

regarding the owner’s self-assessment of their degree of readiness with regard to cyber security, including 

commentary regarding compliance with MSC.428(98) and TMSA3 if applicable.  

On the other hand, in general, damage to any physical or tangible property, including hardware, satellite, 

electrical or mechanical failures, any actual or alleged breach of a third party’s intellectual property right by an 

insured, including any patent or the misappropriation, theft copying, display or any publication of trade secrets, 

illegal programs, any trading losses resulting from the fluctuation of any stock, share, security or currency on 

any financial markets or exchanges and the monetary value of any electronically fund transfers, transactions by 

or on behalf of the insured, which are lost and not being a direct result of a network security breach of the 

insured are covered by maritime cyber insurance policy. 

4. Conclusion 

Cyber security is a critical problem comprising all stakeholders in the maritime sector. It is significant for 

business to review and to adopt the systems of cyber space and their measures when considering the insurers 

offer restricted insurance policy coverage for the loss that derived from a cyberattack. Hence, they can ensure 

to detect, reduce and prevent the cyber risks, count suitable clauses in insurance policy, and transfer their 

responsibilities. There are some encouragement and recommendation of important organizations in maritime 

sector, specifically, IMO 2021 and its published guideline create a standard path for reviewing and setting their 

safety management system focusing on cyber security. At this point, the term of cyber-seaworthiness comes 

out for vessels. For managing cyber-seaworthiness, a safety management system, an information technology 

asset, data, a data controller system should be integrated with each other and managed effectively. 

In this context, firstly, the above mentioned sophisticate cyber risk assessment, mitigation, management, 

and insurance for maritime transportation system are needed to achieve cyber incident data and to develop cyber 

incident models. For developing systematic risk assessment tool and global practical marine cyber insurance 

policy, historic cyber incident data should be recorded and cyber information sharing system should be 

developed. Hence, managers can practice the cyber risk models which can be developed with data availability 

and records and they can understand the target of the risks. Accordingly, insurers can calculate the cyber risks 
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thanks to these availabilities and develops global marine cyber insurance policy. Understanding perceived 

probabilities and impacts of cyber-attacks along with experiences and perceptions of mitigation measures and 

insurance needs can facilitate the design of strategies to overcome these biases and improve the preparedness 

of infrastructure organizations for cyber-attacks. Lastly, research is needed on cyber insurance for maritime 

transportation infrastructure systems, to support new and more robust cyber insurance products that meet the 

evolving needs and demands of infrastructure systems. This research should draw from the previously 

mentioned research needs on metrics and modeling of cyber risk for insurance rating purposes and on cognitive 

biases and risk perceptions. Research can lead to creative insurance solutions to encourage the purchase of 

cyber insurance and the adoption of technically effective and cost effective cyber risk mitigation strategies by 

transportation infrastructure managers 

In all this context, the main learning objectives of this paper are (i) to present the importance and essence 

of maritime cyber security as part of a holistic approach; (ii) to show the potential impact of cyber-attacks on 

board a vessel and risk assessment; (iii) to demonstrate the significant impacts of a cyber incident on the 

maritime environment; (iv) to identify the dynamics affecting any breaches in the scope of maritime cyber 

security in marine insurance. These dynamics will emerge an infrastructure for developing maritime cyber 

check list for ships in the IAMU 2022 Research Project for Young Academic Staff. 

5. Cover Letter 

Authors confirm that this paper is original and being submitted for publication in the 22nd IAMUC 

Proceedings.  
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Abstract: This study examines the gender policies of some maritime academies in Australia, Asia and Europe. 

The aim of the study is to look at gender inequality at sea from a risk analysis perspective and try to shed light 

on the benefits of equal treatment at sea. Policies of shipping companies are not subjects for this research. 

This study is an explorative, qualitative research and analyzes the collected data from the principal that women 

in the work life generally are subordinate to men. Interviews with representatives from a selection of maritime 

academies have been conducted. The shipping industry has a gender imbalance, there exist international rules 

and regulations to counteract this, along with policies regarding equality at the scholar institutions. The 

policies do not seem to be enough to contribute to a fully gender balanced shipping industry. This study reveals 

that the responsibility often falls on the minorities instead of the people in charge. This might be because the 

industry is short-term oriented, causing issues involving people to not be prioritized since human relations are 

a long-term project. The responsibility should be shared between all parts of the industry. 

Keywords: Gender, equality, shipping, education, policy, risk assessment. 

1. Introduction 

During the last decade, gender equality and gender equity have been frequently discussed all over the world. 

Gender equality means that men and women have the same possibilities, responsibilities and rights, in all 

areas of life. Something that might seem like a given for many people, but still struggles to root itself in today’s 

society. 

To fulfill the aim of the thesis the following questions were constructed 

• How do the policies and curriculum for equal treatment look like at maritime universities and how 

are they being implemented and audited? 

• How do gender policies impact reality? 

• What are the academies responsibilities for ensuring gender equality at sea? 

• How can inequality issues be looked at from a risk analysis perspective? 

2. Theory 

As far back as from the eighteenth century, science has been nourishing an hierarchical conception of men 

and women.1 There has been a tradition of portraying the man as the norm of the human being, while the 

woman has been defined as the deviant gender.2 The heritage of this worldview can be found in today’s general 

society and at the universities, with the maritime academies in extension. These homes of science are still 

shaped by said traditions. 

 
1 Nina Lykke, Feminist Studies: A Guide to Intersectional Theory, Methodology and Writing, New York: Routledge 
2010, p. 67. 
2 Ibid., p. 16. 
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Recent reports show that women seafarers make up approximately 2 percent of all seafarers.3 

According to Dr. Kitada at the World Maritime University, these numbers could actually be closer to 

0.12 percent when it comes to women employed in the operational sections on cargo ships. If these 

numbers are correct they have not improved since 2009.4 

Studies suggest that the risk of a female seafarer being harassed at least once during her career is close 

to 100 percent.5 

The main purpose of the ISM, the International Safety Management Code, is to secure maritime safety, 

when it comes to safe ship handling and prevention of environmental pollution. The code states that 

assessments should be performed of all identified risks onboard every ship, as well as establishing 

precautions against those risks.6 

The Treaty of Amsterdam is a treaty of the European Union, which came into force in 1999. A treaty 

like this is a kind of constitutional law within the members of the union and this treaty, or law, is now 

over 22 years old. Several articles in the treaty processes the matter of 

gender equality.7 Directive 2006/54/EG is about gender equality at the labour market. The 

directive makes it clear that the European Union prohibits all kind of direct and indirect discrimination 

due to gender when it comes to the labour market. All 27 member states has implemented the directive 

in their national legislation.8 

3. Methods 

This study is an explorative, qualitative research which aims to find out whether there exist policies 

and curriculums regarding gender equality at maritime academies around the world and if so, how they 

are being implemented. The method is deductive and analyzes the collected data from the principal and 

gender theory that women in the work life generally are subordinate to men. Interviews with university 

representatives and a psychologist working with seafarers have been conducted. 

4 Results 

There has been a lack of responses regarding the universities equality policies, few academies have 

contributed with that kind of information. Most of the academies have policies, but they are not specific 

to equal treatment. The sections of gender equality and equity can usually be found in policies regarding 

the overall work of the institutes. 

Equal treatment as part of the curriculum is scarce. At some universities it is implemented in the 

leadership courses, but in general the responsibility appears to be put on the individual 

 

3 Kate Pike, Emma Wadsworth, Sarah Honebon, Emma Broadhurst, Minghua Zhao, & Pengfei Zhang, ”Gender 
in the maritime space: how can the experiences of women seafarers working in the UK shipping industry be 
improved?”, in The Journal of Navigation, Vol. 74, Issue 6, Cambridge: Cambridge University Press 2021, p. 1. 
4 Momoko Kitada,” Women Seafarers: An Analysis of Barriers to Their Employment” in The World of the Seafarer, 
WMU Studies in Maritime Affairs, Vol. 9, Eds.,V. O. Gekara, H. Sampson, New York: Springer 2021, p. 66. 
5 Pike et al., p. 8. 
6 International Maritime Organization, ”The International Safety Management (ISM) Code”, https:// 
www.imo.org/en/OurWork/HumanElement/Pages/ISMCode.aspx retrieved 2021.12.08. 
7 The Swedish Government Office, Ett jämställt Europa: om Sveriges EU-politik för jämställdhet, Eds., 
Johan Murray, Jeanette Neij, Marie-Helene Lindblom, Stockholm: 2000, p. 10-11. 
8 The European Union,” Dokument 32006L0054”, EUR-Lex, https://eur-lex.europa.eu/legal-content/ 
SV/TXT/?uri=celex:32006L0054 retrieved 2021.12.30. 

http://www.imo.org/en/OurWork/HumanElement/Pages/ISMCode.aspx
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lecturer. The lecturer makes the choice of whether letting equal treatment be part of the course content 

or not. According to one of the informants the subject has no formal part in the curriculum at their 

university. The partaking psychologist brings forth the issue, that the responsibility of equality falls on 

an individual level rather than an organizational one. 

The general understanding is that there is a reactive measurement system when dealing with inequality, 

but the industry is lacking when it comes to proactive work. The focus seems to be on short-term 

solutions rather than working long-term. 

According to one informant social sustainability has always been behind the scenes and never 

prioritized, they claim that this is the culture of the industry and the attitude of the stakeholders in 

general. 

The maritime institute representatives were asked about their university's audits and follow- up 

procedures concerning their policies about equality. One of the representatives shared: ”we work on it 

but there is so many things and the focus lands on other things, like the price of coffee, because 

everyone thinks that that’s important.” The informant talks further about how their institute speaks 

these big words without making sure they drip down to the bottom and colors the whole organization: 

”It is hollow if you don’t work with it. The gap between the policies and the reality is huge. You can 

say all these pretty words, but work with it, do something about it.” Another informant talks about the 

difficulty of implementing policies as being an organizational issue. The informant shows the 

institutions’ will to change but their lack of tools to do it. 

To make the shipping industry a more attractive workplace for all, diversity in all instances of the 

organization is needed. One informant agrees that diversity is vital to make problems visible and 

consequently be able to deal with them, but they stresses the fact that: ”[…] that’s always difficult 

because it depends on how you measure diversity. For example you have to think then very carefully 

what you non-dimensionalize with. So that you are compering, are we fairing well and therefore 

representing correctly the voice of the people we represent in this context.” One informant describes 

their older alumnus, people over fifty years old, and explains how they would never go onboard a 

ship with a female captain, since they deem it not safe. The informant explains that these alumnus are 

not used to female commanders and have no idea of how good the captains are. The informant continues 

by saying: ”Normally girls are much better because they have to fight for it so much harder, the ones 

who succeed, they are good.” 

Safety is a big part of the shipping industry, it is the foundation on which it is build. There are guidelines 

and regulations that are both recommended and or are mandatory along with procedures and check-

lists to ensure the highest level of physical safety. More often than not there has to be some sort of 

accident or catastrophe to initiate new ruling or assessment in the industry. In the case of mental health 

however, there is not much headway in new strategies in securing a work space that is mentally safe 

and free of harassment. Another informant claims that it can be wise to look at the problem of 

harassment and unequal treatment through a risk assessment, and that it is important to look at the 

well-being of the crew as the biggest risk. A vital part to take into consideration when assessing a risk 

is the factor of human perception. Drifting is a phenomenon in risk assessment and when it comes to 

social relations. 

No change can be initiated if no one takes responsibility for it. One informant asks themselves: ”How 

are we supposed to turn this ship around?” and continues by saying that IMO has a braking effect on 

the progress by being resistant to science and research. Yet another informant emphasizes the 

importance of the maritime academies. They believe new officers are quite influenced by their years in 

school, they think their own university has immense influence on their students. 

All of the universities whom are a part of IAMU have signed and agreed to a document called “Basic 

agreement” which came in effect at 1 April 2015. 

5. Discussion 

A general misconception of the term gender equality is that it is something that would only benefit the 

female part of the population. Women do have a lot to win from a more equal society, but so does 

everyone else. Consequently the assumption of gender equality being a women issue is evidently 

wrong. 

To make changes people in charge need to listen and put their trust in the stories and experiences told, 

even if they themselves can not see the hurdles. Realizing that people have interpretive precedence in 

different situations is a first step towards change. 
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All informants agreed to the universities having a great responsibility for the current and future social, 

working climate at sea. If new officers are to learn how to treat each other equally and with respect, the 

maritime academies have to be examples of that. The policies should mirror the academy's opinion in 

the matter and there should be procedures and routines to make sure the students and faculty know 

about these policies and understand what they entail. Equal treatment should be imbued in every part 

of the education. A single course or lecture will not make a difference. Course material and language 

used in lecturers need to be genderless and not enhance gender stereotypes to open up the academic 

space for everyone. The importance of education and training is something the IAMU finds significant, 

as can be read in their Basic Agreement. Change need to be gradual and low-key to not be shut 

down. Some would argue that such an approach should not be necessary, but to keep the momentum 

of change going, the fine line of progress needs to be balanced to keep from stagnation. In respect of 

all the ILO legislation mentioned in the theory-chapter, it is safe to say that all of the ratifying countries 

have a legal obligation to prevent discrimination and harassment based on gender at the workplace, no 

matter if it is at sea or ashore. Yet many women bear witness of being harassed and treated differently 

during their careers due to their gender. As mentioned earlier the ISM Code states that all identified 

risks should be assessed. It could be argued that this includes the risk factor posed by a mistreated or 

harassed seafarer and if so, not putting in suitable precautions against harassment or discrimination of 

any kind could be considered a violation against the ISM Code. Rules and legislation need to be clearer 

in what they entail. For example The IAMU Basic Agreement document mentions safety. The same 

goes for many official documents in the shipping industry. What these documents have in common is 

that none of them further specify what safety entails. Are they talking about mental or physical safety? 

Since the industry is very concerned about safety in the physical sense, it is fair to assume that when 

reading these documents people assume that physical safety is the default. Mental health of the crew is 

equally important. Not only for the individual but for the shipping companies as well. Less mental 

illness means less sick leave, less accidents and better performance, which means more efficiency and 

less economic losses for the company. Hence, documents of this kind should clarify that safety entails 

not only the safety of the ship and the bodily safety of the crew, but also mental health. 

Since it exist an imbalance between the genders in the shipping industry it is safe to assume 

the legislation is not doing enough. To eliminate discrimination they can not leave room for 

missinterpretation. As the primary regulatory organization IMO has to take the lead and start working 

proactively. 

People who share the same world view talk to each other, discussing their joint goals, but what is 

needed is the tools to incorporate everyone else. If the gender equality education is optional, only 

already interested and well-informed students, faculty and seafarers will participate in the lessons. To 

reach the ones who truly need to be taught equality, the lectures about it have to be mandatory. 

Excluding minorities is not the solution. It might be a way to avoid inconveniences but the right 

approach to solve a problem is to remove the cause not the affected party. Changing culture and 

behavior takes time and people are a long-term investment with high return, if handled correctly. 

Risk assessment should be a suitable course of action when evaluating risks of both physical and social 

character. To avoid unnecessary and dangerous situations caused by inequality, risk assessments should 

be performed before every work task posing a potential, social risk. This might help controlling social 

situations from getting out of hand and becoming dangerous. The same strategies used when 

assessing physical risks could be used when assessing social ones, and the same concepts like drifting 

and human perception should be taken into consideration. A matrix was constructed to evaluate social 

risks, while emphasizing the importance of human perception, when it comes to assessing the severity 

and probability of unequal treatment due to gender. Drifting is an individual issue as well as an 

organizational. Small things like language and a perceptually harmless naked poster are important, they 

lead to the next more serious step. This is why companies and academies have to have clear and strict 

policies, education formats and rules to explain and maybe even prohibit the things people might not 

know are important. Academies and companies need to put their foot down early, even if it might be 

seen as ridiculous and as if the focus is wrongly directed. If the work force is one homogenous body of 

people the risk assessment will be done with that homogenous group in mind. No other perception 

will be considered, it is obvious all work will be done thinking of that particular kind of group. More 

diversity in shipping will open up the industry for even more diversity. People have a tendency to hire 

people who mirror themselves, a homogenous organization board will be reflected in the rest of the 
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organization. 

Social sustainability is not a term to stand alone. It is a concept in need of recognization, not only for 

its own value but for its impact on other parts of the sustainability spectrum. It is not only an issue of 

human rights, but one about efficiency and economy. 

6. Conclusion 

How the repercussions of a mental health issue is being dealt with in the industry is a pressing issue 

that needs to be examined to prevent further harm. Since the practical apprenticeships are such a big 

part of the maritime education system the responsibility for the students education is shared and it is 

important for the academies, the shipping companies and all other relevant parts of the industry to work 

together to optimize the education for all seafarers regardless of their gender. The shipping industry is 

a global market, which means that to change the industry there has to be change all over the world. To 

ensure an equal future all parts of the industry, companies, stakeholders, crews, students and academies, 

have to work together over the national borders to change the image of what a seafarer is supposed to 

be. 

Diversity is one of the solutions to the problem, every organization and society have to have diversity, 

because it is difficult to fix a problem that is not visible. Risk assessment, and all it includes like drifting 

and human perception, is a powerful tool that can be used which the industry is already familiar with. 

In order to get a social sustainable life at sea, the shipping industry must place social sustainability 

higher on their priority list. The industry know social sustainability is important, they know education, 

policies and legislation can make a difference, the result chapter of this study has made that clear. Yet 

it still do not seem to be enough, the reason must be because it is not deemed as important as other 

parts of the field. If it was considered as vital as the drift or security, the sea would be more gender 

balanced. The legislation and the policies would be less ambiguous and more forcing, and equality 

would not be a choice but an obligation. 

Policies seem to exist, but are not effective enough. This might be because there exist no well-

established procedures and routines for follow-up and people do seem to not know about their existence 

or what they entail. The policies and guidelines need not only exclaim what is allowed and what is not, 

but also how to accomplish an equal working space. 

Audits and port state controls should include work of social sustainability at maritime academies and 

ships. For example, there are companies and flags currently not compliant with the white list of the 

industry, because they do not meet the standards of a safe ship. The same standards should include 

social sustainability. 

To be the solution one have to be brave enough to see one’s own part of the problem. 
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Abstract: This paper discusses a wireless power transfer (WPT) system with dual receivers for underwater 

vehicles (UVs). This system has an advantage of its structure that dual receiver circuits connected the 

capacitor in parallel are arranged not to interfere each other. Thus, it can improve the reliability and 

redundancy of a receiver coil in the UV with a transfer coil in a power supply station. This paper considers 

the influence of the number of receiver circuits to the load voltage and transferred power by an experimental 

setup. As a result, the discussed WPT system with dual receiver circuits demonstrated a high-power transfer 

in a wider range of the load resistance.  

Keywords: Marine Resource Survey; Underwater Vehicles; Wireless Power Transfer 

 

1. Introduction 

Nowadays, many countries are carrying out marine resource survey by means of underwater vehicles 

(UVs). UVs can conduct a survey in the sea, including the deep sea where divers can’t go, and can operate in 

the sea for a long time as opposed to the divers. However, the operation time of UVs is limited because they 

operate with an on-board battery. The capacity of the on-board battery has strong relationship with the operating 

time of UVs. The battery should be exchanged or charged when it is consumed. This work is performed after 

raising UVs to a mother ship. However, there are a risk with raising UVs and an issue of the cost for operating 

the mother ship. Moreover, a heavy hanging tool hung from the crane of the mother ship must be attached to 

the UV by a diver to raise it, but it is difficult for the diver to grab the waving hanging tool by waves. Thus, the 

diver may be injured through this work by striking on the hanging tool.  

As a method of charging the battery without raising the UVs to the mother ship but in the water, a new 

method which is applied wireless power transfer (WPT) technique has been presented [1][2]. The WPT system 

is widely utilized for smartphones, electric vehicles and so on because it realizes charging the battery without a 

physical connection. Thus, there are no problems like the short circuit by getting a terminal wet, electrical 

equipment around the water including UVs is one of the suitable applications for the WPT technique. On the 

other hand, as opposed to the power supply by a wired line which can charge the battery wherever the charging 

cable reaches, the WPT system has a drawback of a severe restriction of the charging position. In other words, 

the receiver coil in the WPT system should be placed as close as possible to the transfer coil for realizing the 

power transfer. The position of the UVs is susceptible to a water flow. In order to maintain the distance between 

the receiver coil in the UVs and the transfer coil in the power supply station close, there is a method which 

secures the UVs by docking. It is necessary to install a docking mechanism which is designed to fit the shape 

of UVs to dock. In that case, it is difficult to adopt the docking-type power supply system as general use because 

it can charge only one type of the UV. Accordingly, another method has been proposed, which ensures that the 

receiver coil is close to some of the transfer coils wherever the UVs are located by changing the configuration 

of the power supply station from single transfer coil to multiple coils. However, there is still uneven power 

supply depending on the position of the receiver coil against the transfer coil.   

This paper proposes a WPT system with parallel compensated dual receivers for UVs. Fig. 1 shows the 

proposed WPT system. This system is composed by adding a receiver circuit and has the reliability and 

redundancy. Although the power which can be received increases by installing another receiver circuit, a 
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problem of the cross coupling occurs. The cross coupling is the undesirable coupling which exists between 

the dual receiver coils arranged closely and has a bad influence on the power transfer. Therefore, this paper 

adopts the arrangement of the receiver coils for canceling the cross coupling [3]. Also, the capacitor inserted 

to compensate the power factor in the proposed WPT system is inserted in series against the transfer coil in 

the transfer circuit and in parallel against the receiver coil in the receiver circuit, which is called S-P(Series-

Parallel) compensation. Typically, this configuration realizes a constant output voltage characteristic [4] when 

a single receiver coil is applied. This characteristic became an advantage for design the system. However, 

output voltage characteristics with the dual receiver coils have not been discussed. In this paper, an increase 

of the transfer power and realizing the constant output voltage characteristic by applying the dual receiver 

coils are considered by an experimental setup. As a result, the discussed WPT system with the dual receiver 

circuits demonstrates a high-power transfer with the constant output voltage characteristic.  

2. Experimental circuit  

2.1. Circuit configuration 

Fig. 2 shows an experimental circuit with dual receiver circuits. Table 1 summarizes its circuit 

parameters. The transfer circuit mainly consists of a dc-power source, an inverter, the transfer coil, and the 

resonant capacitor. There are dual receiver circuits, and each circuit consists of the receiver coil, the resonant 

capacitor, a rectifier, and a load, respectively. In this experiment, load resistors are used instead of the battery. 

In this paper, a method that the resonant capacitor inserted to adjust the power factor close to 1 is connected in 

series against the transfer coil and in parallel against the receiver coil is adopted. This method is called S-P 

compensation. This paper compares and evaluates each power transfer characteristics including the constant 

output voltage characteristic with a single receiver coil against a single transfer coil and with dual receiver coils 

against the single transfer coil. The circuit configuration same as Fig. 1 is used with the dual receiver coils, and 

only the rectifier 1 is used in the receiver side with the single receiver coil.  

 
Figure 1. Underwater vehicle with dual receiver coils 

 
 

Figure 2. Experimental circuit. 

Table 1. Circuit parameters for experiment. 

Circuit parameters Symbols Values 

Input dc voltage Vdc 60 V 

Rated power P 500 W 

DC capacitors Cdc 3300 μF 

Output dc inductor Ldc 1.4 mH 

Resonant capacitors with 

dual receivers 

C1, 

C2, C3 

1.10 μF, 

0.88 μF, 0.88 μF 

Resonant capacitors with 

single receiver 

C1, 

C2 

1.54 μF, 

0.88 μF 

Inductance of coils L1, L2, L3 53 μH 

Coupling coefficient with 

dual receivers 
k12, k13 0.33, 0.32 

Coupling coefficient with 

single receiver 
k12 0.64 

Output resistor R 10 ~ 37 Ω 

 

 
Figure 2. Experimental circuit. 
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  Fig. 3 shows the pictures of the coils used in the experiment [3]. The coil used as the transfer coil and the 

receiver coil is same. The diameter of this coil is 230 mm. In case of the single receiver coil, the transfer and 

receiver coils are arranged face-to-face keeping the gap 14 mm. k12 is the coupling coefficient between the 

transfer coil and receiver coil, and k12 = 0.64. In case of the dual receiver coils, the receiver coils are piled up 

like Fig. 3 (b) and the transfer coil is arranged directly below the center of them. There are no interferences 

between the receiver coils(k23 ≒ 0) because there are 130 mm displacement of both centers of the receiver coils. 

Also, k12 and k13 are the coupling coefficient between the transfer coil and receiver coil, and k12 = 0.33, k13 = 

0.32.  

2.2. Resonant Frequency 

In the single receiver coil against the single transfer coil, a resonant frequency 𝒇𝒓_𝒔𝒊𝒏𝒈𝒍𝒆 can be given by 

[4] 

𝒇𝒓_𝒔𝒊𝒏𝒈𝒍𝒆 =
𝟏

𝟐𝝅√𝑳𝟐𝑪𝟐

=
𝟏

𝟐𝝅√(𝟏 − 𝒌𝟏𝟐
𝟐)𝑳𝟏𝑪𝟏

                                                        (𝟏) 

where L1 and L2 are inductance of the transfer and receiver coils, C1 and C2 are capacitance of the resonant 

capacitors, and k12 is the coupling coefficient between the transfer coil and receiver coil. All coils used in this 

paper are same, so the inductance of them is equal (L1 = L2). Also, the capacitance of the resonant capacitor of 

the receiver coil, C2, is C2 = 0.88μF. By substituting these circuit parameters and the coupling coefficient k12 = 

0.64 into equation (1), the necessary capacitance of the resonant capacitor in the transfer side, C1, can be 

calculated as follows:  

𝑪𝟏 = 𝟏. 𝟒𝟗 𝝁𝐅. 

On the other hand, in the dual receiver coils against the single transfer coil, the resonant frequency 𝒇𝒓_𝒅𝒖𝒂𝒍 

should be designed with considering the influence of the additional receiver circuit. Based on theoretical 

analysis, 𝒇𝒓_𝒅𝒖𝒂𝒍 can be expressed by 

𝒇𝒓_𝒅𝒖𝒂𝒍 =
𝟏

𝟐𝝅√𝑳𝟐𝑪𝟐

=
𝟏

𝟐𝝅√𝑳𝟑𝑪𝟑

=
𝟏

𝟐𝝅√(𝟏 − 𝒌𝟏𝟐
𝟐 − 𝒌𝟏𝟑

𝟐)𝑳𝟏𝑪𝟏

                                   (𝟐) 

where L3 is the inductance of the receiver coil and C3 is the capacitance of the resonant capacitor in the additional 

receiver circuit. Thus, the necessary capacitance of the resonant capacitor in the transfer side, C1, can be 

calculated as follows:  

𝑪𝟏 = 𝟏. 𝟏𝟐 𝝁𝐅. 

In this experiment, capacitors whose capacitance are close to the theoretical values calculated by (1) and (2) are 

used.  

3. Methods of Experiment 

In the experiment, the output voltage, the output power, and the power transfer efficiency in the WPT 

system with the S-P compensation are evaluated. An adjustable resistor is used as the output resistor, and its 

resistance can be changed in 9 steps from 10 Ω to 37 Ω. With the single receiver coil, the inverter voltage vinv 

            
(a)             (b) 

Figure 3. Pictures of the coils using the experiment for (a) the transfer side and (b) the receiver side [3]. 
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and current iinv, the rectifier 1 voltage vrec1 and current irec1, the output voltage Vout and current Iout, and transferred 

power P are measured with changing the output resistance in 9 steps. Similarly, with the dual receivers, the 

inverter voltage vinv and current iinv, the rectifier 1 voltage vrec1 and current irec1, the rectifier 2 voltage vrec2 and 

current irec2, and the output voltage Vout and current Iout and transferred power P are measured.  

Especially with the single receiver coil, the constant output voltage characteristic which has the output 

voltage be constant regardless of the change of the output resistance is known in S-P compensation. Therefore, 

in this paper, firstly, if the similar characteristic will be obtained is evaluated with the dual receiver coils. 

Secondly, a change of the transferred power when increasing the receiver coil is verified. Also, the power 

transfer efficiencies are compared. Finally, the characteristic with the dual receivers is revealed.  

4. Experimental results 

Fig. 4 shows experimental waveforms with the single receiver coil. Fig. 4 (a) shows the waveforms when 

the output resistance R is R = 37Ω. Fig.4 (b) shows the waveforms when the output resistance R is R = 10Ω. 

Compared Fig. 4 (a) with (b), the amplitudes of the current of the inverter iinv and rectifier 1 irec1 in (b) are bigger 

than in (a), but no changes are seen to the amplitudes of the voltage of the inverter vinv and rectifier 1 vrec1. Thus, 

this characteristic which has the output voltage be constant is known well as the constant output voltage 

characteristic.  

Fig. 5 shows experimental waveforms with the dual receiver coils. Fig. 5 (a) shows the waveforms when 

the output resistance R is R = 37Ω. Fig. 5 (b) shows the waveforms when the output resistance R is R = 10Ω. 

Compared Fig. 5 (a) with (b), the amplitudes of the current of the inverter iinv, rectifier 1 irec1 and rectifier 2 irec2 

in (b) are bigger than in (a), but no changes are seen to the amplitudes of the voltage of the inverter vinv, rectifier 

1 vrec1 and rectifier 2 vrec2. Thus, there is the constant output voltage characteristic also with the dual receiver 

 
(a)        

    (b) 

Figure 4. Experimental waveforms of the inverter and the single rectifier with the condition of the (a) 

output resistance R = 37 Ω and (b) output resistance R = 10 Ω 
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Figure 5. Experimental waveforms of the inverter and the dual rectifiers with the condition of the (a) 

output resistance R = 37 Ω and (b) output resistance R = 10 Ω 

100 V

10 A

100 V

5 A

0

0

0

0

vinv

vrec1

iinv

irec1
100 V

5 A
0

0

vrec2

irec2

100 V

20 A

100 V

5 A

0

0

0

0

vinv

vrec1

iinv

irec1
100 V

5 A
0

0

vrec2

irec2



 

37 

coils same as with the single coil.  

Fig. 6 (a) shows the plot of the measured output voltage Vout with the output resistance R. Vout, Vout1, and 

Vout2 are the output voltage with single receiver coil, the output voltage of the receiver circuit 1 with the dual 

receiver coils and the output voltage in the receiver circuit 2 with the dual receiver coils, respectively. The 

constant output voltage characteristic is seen because there are no big changes to the output voltages with the 

output resistance R. Moreover, Vout1 and Vout2 are nearly equal because k12 and k13 are nearly equal in the dual 

receivers. The reason why the output voltages are slightly dropped in the range of the small output resister is 

an influence of the voltage drop by parasitic resisters of the coils and switching devices because the current 

inside the circuit is increased with the small output resistor. 

Fig. 6 (b) shows the plot of the measured transferred power P with the output resistance R. P, P1, P2 and 

Pall are the transferred power with the single receiver coil, the transferred power in the receiver circuit 1 with 

the dual receiver coils, the transferred power in the receiver circuit 2 with the dual receiver coils, and the total 

transferred power of P1 and P2, respectively. Pall is approximately 2 times bigger than P in each output resistance 

R.  

Fig. 6 (c) shows the plot of the measured power transfer efficiency η with the output resistance R. η, η1, η2 

and ηall show the power transfer efficiency with the single receiver coil, the power transfer efficiency between 

the transfer circuit and the receiver circuit 1 with the dual receiver coils, and the power transfer efficiency 

between the transfer circuit and the receiver circuit 2 with the dual receiver coils, respectively. ηall is the total 

power transfer efficiency of η1 and η2, or the overall power transfer efficiency from the transfer circuit to the 

dual receiver circuits. ηall is lower than η. It is considered that this is caused by losses in such as the coils and 

rectifiers with the dual receiver coils.  

5. Conclusion 

This paper has discussed a WPT system with dual receivers for UVs. The WPT system with parallel-

compensated dual receiver circuits discussed in this paper can improve the reliability and redundancy. By 

comparing the experimental results with the single receiver circuit and dual receiver circuits, the change has 

been confirmed. As a result, it has been demonstrated that the power transfer efficiency decreases few percent 

though, the transferred power increases approximately 2 times bigger.  

Acknowledgements 

This work is supported by JSPS KAKENHI Grant Number 21K14359. 

References 

[1] C. R. Teeneti, T. T. Truscott, D. N. Beal, Z. Pantic (2021) Review of Wireless Charging Systems for 

Autonomous Underwater Vehicles, IEEE Journal of Oceanic Engineering, vol. 46, no. 1, 68-87 

[2] N. Sato, H. Kifune, S. Komeda (2019) A coil layout of wireless power transfer systems based on multicoil 

  
(a)        (b)    

   (c) 

Figure 6. Measured characteristics of (a) the output voltage Vout, (b) the transferred power P and (c) the power transfer 
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Abstract: The Baltic Sea is one of the busiest parts of the world when it comes to shipping and Finland’s 

export driven economy (90% carried by sea).[1] This makes Finland maritime nation, that needs a 

functioning system to perform all logistics and maritime management as organized, clear, and uninterrupted 

as possible, which in turn would reduce misunderstandings and unnecessary waiting times.  

 

 Thus, in the Port of Rauma in Finland and in the Port of Gävle in Sweden, co-operation began for the 

development of a port application that would clearly improve the communication between the port 

authorities, cargo ship and cargo owners. The goal was to enable port managers to better plan the schedules 

of their employees, inform ships of a good “just in time” schedule and avoid unnecessary standing in the 

port. In addition, pilots would see the exact time ships would be arriving at the pilot’s point. 

 

In 2021 sixteen Finish ports have registered into program systems and Swedish ports are waiting for similar 

possibilities.  The goal of the project is to receive results within the Sea of Bothnia and then enlarge it to 

other international ports. 

 

Keywords: just in time; maritime management; port communication 

 

1. Introduction 

It is well known that port management is quite complex and challenging. For long time all the port 

stakeholders were working separately. The transmission of information takes place mainly through calls and 

mails, which brings with it numerous problems, such as misunderstandings and late access to information, 

which in turn leads to the unnecessary presence of ships in ports. If port management were improved, ships 

would be able to optimize speed between ports and save fuel.[2] 

In today’s world where digitalization is happening very fast, there is an opportunity to modernize and revamp 

the entire port data transfer process. The Port Activity App is a new word in ecological and easy port 

management. It´s supposed to bring all the necessary information to one place, starting with port managers, 

shipmasters and ending with rope men and pilots to be able to view all the necessary information related to that 

port in real time, via computers and phones simply and user friendly.[2] 

The goal of this work is to highlight a new application that has the potential to be a valuable tool in future 

synchronized ports. The Port Activity App is one of the small steps toward future, quick and easy port 

management.[2] 

2.0 Port Activity Application  

2.1 Charts  

The research of the program will start with the arrival of one randomly chosen Birgit general cargo ship in the 

port of Rauma on 17.5.22. All figures are taken from the Port Activity App adapted for the mobile phone. 
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       Figure 1.                                Figure 2.                                Figure 3.                                         

As shown on the figures, application has a map showing the vicinity of the port of Rauma even to the North 

Sea. At the same time, it is possible to see all the inbound or outbound ships for port for Rauma. It visually 

facilitates the perception of the situation. In addition, by pressing the ship indicator, the necessary information 

concerning the ship in question can be seen. It is also possible to watch the progress of the ship on the chart 

until it arrives in real time. Figures 2 and 3 show how the Birgit ship is first heading to port and is within 40 

nautical miles, while Figure 3 which was taken about 20 hours later the ship is already in port. This will give 

an idea of which ships are in the North Sea, coming towards the Port of Rauma. 

 

2.2 Timetables and information 

In addition to maps, the Port Activity App also displays a great deal of information that both the ship’s crew 

and port operators can easily access. Figure 4 shows a list of all ships in the Rauma port area. Clicking on the 

Aquamarine icon in Figure 4 will display a step-by-step status update of the ship's intentions shown in Figure 

5. There, everyone can see in addition of the icon of the ship on the chart, (Figure 2) but also information about 

when, for example, the pilot left the ship, or it crossed a fairway. Finally, Figure 6 shows that the BBC 

Aquamarine is ordering 2 tugs. The port tug company sees this message in the app and together directly in the 

app can be agreed about tug operation. 

 

2.1 Other information 

In addition to all this, the Port Activity App also has a weather report, a tide report and logistics info such as all 

the trucks (time, registration number) that arrive in the port area. (Figure 4) 
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         Figure 4.           Figure 5.    

    Figure 6. 

 

3.0 Relevance and reliability of data 

For a program like this to work, its data must be reliable and relevant. Port Activity Application is collecting 

and processing information from various sources, port actors and systems, such as Automatic Identification 

System of ships (e.g., “Live” in Sweden), Terminal Operator System (“Opera” Finland, Rauma), Port Info 

System, Pilot System and manual input.  

 

Selected experts from Satakunta University of Applied Sciences tested application by practical using and 

verified it´s proper function and data reliability by comparing data with other available on-line resources such 

as Marine Traffic, Finnpilot and Fintraffic. 

 

In 2021, after 2 years of active use of the application in ports (Port of Gävle and Port of Rauma) a study was 

conducted at SAMK to provide an overview of the results of the Port Activity Application. According to the 

study in the port, where the application was used, planning and efficiency of the port operators has increased 

and missing communication between the port authorities in other hand decreased. Over 50% of respondents 

answered that the application had reduced the number of calls between authorities.[]  

 

4.0 Possibilities 

 

Advantage of smart port is the real-time updates of the berth’s schedules. This results in the possibility of 

adjusting the ship’s steaming speed according to the latest berth status. An important step forward is the recently 

adopted STM contractual clause by BIMCO [4] 
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With Port Activity App automatically alarming areas can be set according to the needs of the port in question. 

For example inbound ship entering the VTS area (geofencing area) or inbound ship entering mooring men 

alarming area (geofencing area). This can help with ports overmanning problem. There is no need for phone 

calls anymore. 

Berth planning is a new online tool to plan berthing and also there is AI included so if weather sensitive cargo 

is estimated to be discharged in two days, but weather forecast is showing rain then app will add two days. 

Notifications will be in use especially when something unexpected happens. For example, a container crane 

breakdown and ETD postponed for 6 hours means several phone calls to terminal operator, tugs, pilots etc. but 

using notification function all connected actors related to the departure of the ship in question gets the message 

and can confirm new ETD and if not suitable to one actor, then a new round can be easily executed. Invoicing 

after the ship call is already in test use in one Finnish port. Company specific fleet views are also in test use so 

there are several new opportunities to digitalize the port call. 

 

With Port Activity App port can send in advance a message from mobile phone to ship ECDIS (type ADVETO) 

to inbound ship with RTA (recommend time of arrival) if, for example, the ship's berth is not free. Ship can 

reduce speed to be at port according to RTA and safe fuel and reduce CO2 emission. 

 

5.0 Business model 

 

Figure 7. This is a business model of a port. This study was done before the development of the Port Application 

started. It shows all functionality and partners that is going to be interested in using this App. [2] 

 

6.0 Conclusion 

Port management is a thing that will improve year by year and the Port Activity Application is one step towards 

more modernized and above all, lower-emission ports. 
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Abstract: Maritime Environment is the workplace of seafarers and it is consist of permanents elements like: 

life at sea, enforcement qualifications, abilities and regular observation. 

The fact is that, human works in a specific environment, have a fundamental importance for psychology, 

therefore, it should be taken into account both when we are learning and then, working at sea. 

 The human activities in the course of completing tasks depends on physical conditions like health, 

physical strong, and mental conditions what we have. This kind of thing have a closely related to work 

efficiency and mind good feeling. 

 Maritime High Schools and Maritime Universities have a predetermined course of study, taking into 

account - STCW convention. We are studying mainly in practical terms, than psychology terms like how to 

react in risk assessment in crisis cases, stress and even how to overcome the language and cultural barrier 

with crew members.  

 The fundamental question is how to prepare for life at sea and how the training should looks like in 

our education? 

The methodology of work will be based on: 
- implement psychology courses 

- teach students how to cope with loneliness 

- cultural studies 

- international exchange program for students 

- organize events with Crew Members  

- know ourselves 

- look at practice from psychological point 

Keywords: Psychology, Education, Training, Universities, Methodology  

 

1. Introduction 

Maritime Environment is burdened by stressful situations. Stress is the inherent part of human life, 

accompanies us in process of adaptation to environment, dealing with the random situations and during 

loneliness. Dealing with problems in home is much easier then onboard, because of people around us. At sea, 

we can not relay on crew members like when we are in a trusted group. Of course, they are not our foes, but 

they do not understand us like our relatives. Sailors have to have strong psyche, owing to the fact that they 

experience different kind of stress that can be appreciated in other working activities, including risk of accidents, 

injures and diseases. Work of seafaring is characterized by objective subjective and factors. Objective factors 

rely on the conditions in which the work is done leading to psychical, mechanical, structure risks and chemical, 

even sleep difficulties, long separations from home and families, poor diet, changing crew every few 

weeks/months, working under time pressure. Subjective factors rely on the self assessment of the person’s own 

psychical and health condition and on the degree of personal satisfaction that work produces. All these elements 

have a negative impact on our health and perception regarding the world and our work if the stress will enter 

our life permanently. The main symptoms of stress (by ILO MLC, 2006 databases) are sleep problems, 

mailto:patrycjaboratynska29@gmail.com
mailto:wojtek.k00@gmail.com
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sweating, loss of appetite, difficulty concentrating, headaches, worrying constantly and many other common 

symptoms.  

The study, considered the most reliable to date, was commissioned by the ITF Seafarers Trust. It was 

attended by over 1,500 seamen of various nationalities, seafarers' ranks and serving various units. It turned out 

that every fourth sailor suffers from depression, 17% experience chronic anxiety, and 20% consider suicide or 

self-harm [1]. Research has also shows a comparison between depression, anxiety and suicidal ideation. Factors 

such as the insecurity of their skills, negative work environment, low job satisfaction and individual employee 

illnesses have also take into account. 

2. Psycho difficulty in maritime environment  

Maritime Education and Training holds a key to a successful future for the seafarers, his family and 

maritime industry in general. According to our viewpoint and experience, we have not been instructed how to 

follow with the stressful situations onboard. The one of task in Maritime Education and Training (MET) is 

focus on effective strategy for developing and improvement the maritime industry in every aspect of life at sea. 

Stress in seafarers is lately global trend in maritime environment, because of Covid-19, war and high incidence 

of depression. Universities education must be more focused on development of our preparation to work. How 

they can do it? 

The basis for success is to be for Student, not against him. We are the moderate, technology generation 

and our mentality is different from people from older generations. Nowadays, we are taught to be the most 

successful and the best, so we are more vulnerable to criticism. The best way to keep the modern generation 

most stronger and immune to stress is conversation or lessons about self-worth.  

 Also, we should be more trained for other culture from the world. You never know from which country 

will be crew members in your vessel. We can find out new interesting things about any country and people who 

lives there. This will be help to organize life onboard together. A national cross-sectional study on seafarers of 

two different countries (Lithuania and Latvia), demonstrated that factors associated with psycho-emotional 

stress are essentially depression and disorders of sexual life.[2] Future seafarers should be tackled using 

standard approaches, regulation with any increased risk dealt with in a similar way to other breaches of health 

and safety. It is so important to treat this fatigue as a serious safety problem, so one of best idea is to organization 

a Student exchange to shows a cultural differences. Erasmus or other exchange organization may teach us how 

to coping with the new environment and how behave in learning are customs. 

Everyone knows that sailors are one of the most isolated groups in the whole world. Social isolation is a 

major cause of psychological problems. Many seafarers may compensate the feeling of loneliness with 

excessive smoking or/and alcohol consumption.[3] Studies show that more than half of stress onboard is by 

long separation from family. Stress can increase levels when contacts with family are difficult. The loneliness 

is the most significant factor contributing to stress at sea. The stress level is increase when additional factors 

intervene such as illness of a family member or difficulty in having telephone contact.  

International Maritime Organization (IMO) guidelines define fatigues as: „A reduction of physical and/or 

mental condition, resulting from physical stress. It may impair almost all psycho-physical abilities including 

power, speed, reaction time, coordination, decision making and/or emotional balance” [4]. Fatigue is the 

consequence of inadequate qualification of the subordinate crew members, long working days with work shifts 

and insufficient number of personnel [5]. Working long hours had an impact on all group and as a consequence, 

poor decisions are made and safety is compromised, particularly when handling and maneuvering vessels in 

bad weather close to fixed structures. Long work hours associated with a poor quality of sleep can affect mental 

heath and lower sense of emotional wellbeing.  

 

 All seafarers need to take care of their own mental health while onboard . The key steps to overcome 

stress onboard are think positively. We should always keep in mind positive and do more what makes us happy. 
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Usually after work, seaman should turn mid off and calm down. In order to reach inner peace is to do meditates 

and watch a subtle activities.  

3. Methods for stress management  
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 The above graphic shows us only a few methods of decrease stress at work. All we know that, if the 

stress is prolonged or repeated, many of the changes in our body can have longer term effects on our physical 

health and our wellbeing. For all these reasons, it is important to recognize stress and take measures to manage 

it. The one of most important things is relax and control breathing. These work by calming your body and mind 

and reversing the physiological changes which happen in noir bodies at times of stress. If we control our 

breathing, the heart slows down and the body returns to its resting state. Another one is muscular relaxation. It 

is the easiest method for learning how to relax your body.  

4. Preparing for stress and other psychological aspects in MET 

 In Poland are located a few Maritime High Schools and two Maritime Universities, but there are not 

class which can prepare you for stress and mental problems in work as a seaman or officer. We suspect that, in 

many countries is similar situation. Universities should provide better preparation for that issue and gives mental 

support before graduate collage. From our observations as students and apprentices from deck department, we 

can suggest several ideas: 

• teach students how to cope with loneliness - it is very important to know that loneliness is does not mean 

end of the word and mentally strong person can cope with it, even change sense of loneliness into time 

self-improvement, 

• implement psychology courses - which should be available for students at least once during all education, 

it will arrange young people who want to work on vessels for better dealing with their on psyche problems, 

• international exchange program for students - will help to learn about other cultures and know their view 

of the world, which can avoid many arguments and unpleasant situations, 

• organize events with Crew Members - young people can learn a lot from older seamen and officers about 

their work, draw conclusion from their mistakes and get ready for many incidents from their stories, 

• know ourselves - it is obvious, but many youth have a problems with accept their own feelings, preferences 

and defects. Humans learns knowing himself every day, but talking about that in education period can 

speed up this process and give better results, 

• look at practice from psychological point - practice is the best time to test yourself in future work. Despite 

the practical training, you can make decision, about that what you are doing for several weeks are that what 

you want to do for many years of life. Are your head ready for it or should you can look for something 

different. 

• system of counseling and support at a distance - through the web, which would be an opportunity to expose 

feeling. 

Conclusions  

Maritime Environment is burdened by stressful situations and the stressful conditions lead to unhealthy 

lifestyles. Especially, in present time young people have a weaker psyche, so they should be better prepare for 

critical situations. Appropriate previous training will improve mental heath onboard and stop factor of suicides. 

It is very important to act now instead will be to late.  
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Abstract. Seafarers have been exposed to different challenges that even heightened when the COVID-

19 pandemic happened. This research looked into the psychological issues seafarers faced while onboard during 

contract extensions when taken as a whole and grouped and compared by civil status. It also investigated the 

various reasons contributing to these psychological problems onboard ships. Quantitative and qualitative data 

were used in this descriptive study. The respondents were selected using convenience sampling, with 50 seafarers 

chosen for the quantitative and ten for the qualitative aspect of the data. These were seafarers who had their 
contracts extended onboard during the pandemic. A survey questionnaire was administered online through 

Google Forms to collect the data. This investigation revealed that anxiety, depression, eating disorders, sleeping 

disorders, dissociation, personality and behavioral problems, intolerance of uncertainty, physical and mental 

stress, psychological and sexual issues, and addiction were among the top psychological issues seafarers faced 

during their extension contract. Furthermore, the findings revealed that poor crew attitude and inconsiderate 

officials, problems with money, too much work/over fatigue, things not going as planned, family matters, 

demanding job, workload pressure, family problem, work-related issues with fellow crew, and crews from diverse 

cultures were among the reasons why seafarers experienced psychological issues during contract extensions. The 

study’s findings revealed thematic insights based on three primary issues: working companions and environment, 

workload, and external challenges. This study could provide information for future researchers on the current 

psychological issues that seafarers face and their potential consequences. This research will also assist maritime 

students in preparing for and coping with potential psychological challenges they may face in the future. 
 

Keywords: Seafaring, Psychological Issues, Job Contract Extension, COVID-19, Human Factors 

 

 

1. INTRODUCTION 

Maritime transport has long been recognized as vital to global trade and the economy (Ki-moon, 2016). 

However, working on a ship is a difficult task. Seafarers onboard ships face several problems, including a lack 

of social life, repetitive routines, and harsh working conditions that lead to physical and mental stress. They are 

among the first to experience occupational stress, burnout, and other psychological difficulties due to the nature 

of their employment (Lyrakos, 2019). Living in isolated environments, they are vulnerable to what Netburn 

(2020) identifies as feelings of anxiety and despair, sleep deprivation, and traumatic stress symptoms. These add 

to the existing communication barrier problems and the decreasing number of crew onboard (Raunek, 2019). 

Typically, most seafarers are hired for nine to ten months (Iversen, 2012). After this prolonged time, 

they are eager to return home to their respective countries to see their spouses and families. However, due to the 

pandemic, the job contracts of some of them have been extended for a month or more. The COVID-19 pandemic 

has put mariners in dangerous positions all over the world. Some cannot leave their ships or even receive 

emergency medical care due to travel limitations (Foo-Nielsen, 2021). Many believe that extending their contract 

is a bad idea and could adversely affect their safety (IMO, 2020a). 

mailto:emeliza.estimo@jblfmu.edu.ph
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Seafarers working on board may encounter conditions that may disrupt their disembarkation timeline, 

resulting in contract extensions. The goal of this study was to find out what psychological issues seafarers had 

faced onboard during this period. This study could provide information for future researchers on the current 

psychological issues that seafarers face and their potential consequences. This research will also assist maritime 

students in preparing for and coping with potential psychological challenges they may face in the future. 

 

1.2 Statement of the Problem 

Specifically, this study aimed to answer the following questions: (1) What are the common 

psychological issues experienced by seafarers on board when grouped and compared according to civil status? 

(2) What are the reasons contributing to these experienced psychological issues? 

 

1.3 Framework 

The Person-Environment Fit Theory claims a reciprocal interaction between the individual’s traits and the 

environment. After months of service at sea, seamen require relaxation from a hazardous job. Longer times on 

board are associated with a higher risk of adverse health effects, including psychological difficulties (Holmbeck 

et al., 2008). Seafarers must psychologically prepare themselves to adapt to their working environment. The 

ability to fit between a person and their environment can impact their motivation, behavior, and overall 

psychological health. If the capability to serve is optimal, it may facilitate the individual’s functioning; if it is 

insufficient, they may suffer from coping deficiency (IMO, 2020b). To prepare themselves for the working 

environment at sea, seafarers must take a holiday after many months to recover from their accumulated stress. 
Crew changes are critical to preventing fatigue and ensuring seafarers’ health, safety, well-being, and maritime 

trade’s safe functioning (IMO, 2019). 

Moreover, the Transactional Theory of Stress and Coping, first introduced by Lazarus in 1966 and cited 

by Dillard (2019), points out that stress happens as transactions between the person, environment, and 

circumstances. The psychological problems seafarers may face are determined by how they interpret a situation, 

the level of demand that the working conditions demand, and their existing psychological health. 

Psychological issues are frequently used to refer to what is more often known as mental troubles or 

problems (Cherry, 2020). Mental problems are characterized by a pattern of behavioral or psychological 
symptoms that might manifest in various ways. If left unattended, they could lead to psychological illnesses, 

often known as mental disorders, resulting in persistent behavior patterns that can adversely disrupt a person’s 

day-to-day function and life (Healthgrades Editorial Staff, 2014). The person experiencing these symptoms is 

anxious as a result of these problems. In worst cases, this problem could lead to eating disorders, mood disorders, 

depression, personality disorders, antisocial personality disorders, psychotic disorders, sexual dysfunction, and 

other mental disorders that could affect one’s thoughts, feelings, emotions, and behavior (Mental Disorders, 

2014; Mayo Clinic Staff, 2020). 

Furthermore, according to Spiker (2014), marriage as a social institution impacts mental health. Being 

married, on average, is associated with lower sadness, anxiety, suicide risk, and substance addiction in 

communities that value marriage. This factor has assisted the researchers in identifying civil status as a variable 

in determining if differences in status impact seafarers’ psychological health. 

 

2. METHODS 

This descriptive study combined the use of quantitative and qualitative data through a mixed- method 

design. The underlying idea of this methodology is that integrating quantitative and qualitative
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data gathering and analysis allows for more full and synergistic use of data than separate quantitative and qualitative 

data gathering and analysis (Wisdom & Creswell, 2013). 

The participants in this study were 50 selected seafarers for the needed quantitative data, while the 

researchers picked ten respondents to obtain the qualitative data. They were chosen based on their availability 

and previous ship work experience. Because their working schedules are unpredictable, convenience sampling 

was used in the study (Lavrakas, 2008). 

The researchers employed an online survey questionnaire to gather the information needed for the 

inquiry. To achieve the instrument’s validity, defined by Messick (1995) as the degree to which empirical data 

and theoretical rationales support the adequacy and appropriateness of test-based interpretations and actions, the 
researchers enlisted the help of specialists who evaluated it using Good and Scates’ criteria. The questionnaire 

obtained a mean score of 4.17, indicating validity. 

Frequency distribution and rank were used to determine the psychological issues experienced by the 

participants. The frequency distribution enables the researcher to quickly look over all the data (Manikandan, 

2011). Ranking is a question response format used when a researcher is interested in establishing some priority 

among objects (Lavrakas, 2008). 

Thematic analysis was utilized to discover the reasons contributing to the psychological issues 

experienced by seafarers onboard during their contract extension when categorized and compared according to 

civil status. Thematic analysis is a qualitative tool for identifying a collection of themes or some level of patterned 

response or meaning inside a data set (Fugard & Potts, 2015). 
 

3. RESULTS AND DISCUSSION 

3.1 Psychological Issues Experienced by Seafarers 

 

Table 1 summarizes the psychological issues encountered by seafarers on board. Anxiety and sleeping 

problems came on top of the psychological issues identified by the respondents recorded. The tasks of a seafarer 

are distinguished by a hierarchical work structure, shift work, and indistinct work-rest zones (Chung et al., 2017). 

These job demands for seafarers have an impact on physical health as well. Also, psychological issues such as 

turnover intention and job dissatisfaction levels may cause various mental health problems such as stress, 

depression, burnout, and, at its worst, suicidal ideation (Iversen, 2012; Mellbye & Carter, 2017). 

Because of the ongoing pandemic, many seafarers are already suffering from negative mental health 

consequences. These adverse effects include difficulty coping with extended stays onboard ships due to 

difficulties in crew change based on national travel restrictions and having very few opportunities for shore leave 

when in ports. Various studies show that COVID-19 has a variety of effects on the mental health of seafarers, 

including anxiety, mental exhaustion, and depression as a result of long contracts (Hebbar & Mukesh, 2020; 

Pauksztat et al., 2020; Slišković, 2020). 

According to the article The Seafarers’ Health Information Programme (2018), the causes of mental 

illness among seafarers are well known. However, the International Committee on Seafarers’ Welfare booklet 

entitled “Guidelines for Mental Care onboard Merchant Ships” cites stress, anxiety, fatigue, disruptive thinking 

and behavior, and addiction to alcohol and drugs among the issues seafarers face on board. Moreover, long work 

hours associated with poor sleep quality can cause chronic fatigue and affect mental health (Carotenuto et al., 

2012). Sampson and Ellis (2019) mentioned that there are signs that global seafarers are increasingly suffering 

from recent-onset anxiety and depression on board 
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and that they are at a higher risk of developing a psychological disorder, experiencing “burnout,” or receiving a 

psychiatric diagnosis in their lifetime. 

Addiction (of any kind) had the lowest frequency score of 10, indicating that most respondents had not 

experienced this psychological issue. In a study conducted by Grappasonni et al. (2019), a small proportion (about 

one-fourth) of seafarers interviewed on merchant ships smoked. This percentage was lower than the overall 

smoking prevalence rate among seafarers. Data from previous studies revealed a favorable perception of the 

potential health effects of tobacco smoking. Everyone working on a ship must have a certificate attesting to his 

fitness for his work to be employed at sea (ILO, 1996). He must be in good health and cannot have any disease 

that could be aggravated on board a ship or endanger the health of other passengers (Saarni, 2003). As a result, 

most seafarers do not tolerate smoking or enjoy any form of addiction on board. 

Table 1. Psychological Issues experienced by seafarers on board as a whole 

 

Psychological Issues Frequency Rank 

Anxiety 39 1.5 

Depression 18 7 

Eating Problems 21 4.5 

Sleeping Problems 39 1.5 

Dissociation (feeling disconnected from one’s thoughts, 

feelings, and surroundings) 

19 6 

Personality and Behavioral Problem 17 8 

Intolerance of Uncertainty 21 4.5 

Physical and Mental Stress 37 3 

Addiction (of any kind) 15 9 

 

 

Civil status, categorized in this study as single or married, and some problems related to it have been 

identified as contributing factors to psychological problems. According to Scott et al. (2010), marital issues are 
a risk factor for anxiety and mood disorders in men and women. It is both a cause and a result of psychological 

distress and psychiatric conditions such as depression and anxiety, which are risk factors for sleep disruption. 

Meanwhile, previous research has found that single people have higher depression, anxiety, mood disorders, 

adjustment problems, and other forms of psychological distress (Adamczyk & Segrin, 2015). 

Table 2 displays the psychological issues identified by the respondents, classified based on their civil 

status. The respondents in both statuses experienced the same prevalent issues onboard, with anxiety, sleeping 

problems, and physical and mental stress topping the list. Among single seafarers, coming close next are eating 
problems and depression. In a survey conducted by the Editorial Team (2019) of Yale University with more than 

1000 seafarers, 26% of the seafarers had felt down, depressed or hopeless. This study, however, found depression 

and behavioral problems as least experienced by married seafarers who are more affected by intolerance of 

uncertainty in the status of their job. 
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Table 2. Psychological Issues experienced by seafarers on board when they are grouped and 

compared according to civil status 

 

Psychological Issues Single  Married  

 Frequency Rank Frequency Rank 

Anxiety 17 1.5 22 2 

Depression 6 5 12 8 

Eating Problems 7 4 14 5.5 

Sleeping Problems 17 1.5 22 2 

Dissociation (feeling disconnected from one’s 

thoughts, feelings, and surroundings) 

5 6 14 5.5 

Personality and Behavioral Problem 5 6 12 8 

Intolerance of Uncertainty 5 6 16 4 

Physical and Mental Stress 15 3 22 2 

Addiction (of any kind) 3 9 12 8 

 

 

3.2 Thematic Insights 

Based on the online interview conducted with selected respondents, Table 3 and Table 4 list down the 

thematic insights derived from the seafarers’ explanations of the reasons contributing to the psychological issues they 

had experienced. 

Poor Attitude of Crew and Inconsiderate Treatment, Family Problems, Over-fatigue, and Unexpected Turn 

of Events were reported by single seafarers as reasons contributing to their experienced psychological issues. Since 

the beginning of the COVID-19 pandemic, the maritime industry has faced many varied challenges that affect the 

health and welfare of seafarers. The pandemic’s consequences have been a disaster for seafarers who have lost their 

jobs and are unsure when they will be able to leave their vessel to visit family. The majority of them are stranded far 

from home and desperately need financial assistance. Furthermore, the number of seafarers suffering from stress, 

depression, and anxiety has increased. According to Jepsen et al. (2017), excessive or chronic fatigue exposure causes 

sleep disorders, diabetes, coronary heart disease, gastrointestinal disorders, obesity, depression, cancer, and increased 

susceptibility to infections. In addition, Baygi et al. (2021) found that more extended time onboard was associated 
with higher levels of stress and depression. 

Table 3. Reasons contributing to psychological issues experienced by single seafarers Reasons

 Explanations 

Poor Attitude of Crew and 

Inconsiderate Treatment 

Crews with poor attitudes, such as inconsiderate officials, affect 

their working environment resulting in overthinking and 

psychological stress. 
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Family Problems Seafarers who are conscious of their spending and bugged by 

domestic problems concerning money and other family- 

related issues may result in overthinking and excessive work 

pressure. 

Over-fatigue Too much work/overfatigue makes them feel restless and 

bothered resulting in sleeping problems. 

Unexpected turn of events Changes in their schedules of disembarkation and situations 

not according to their plans make them feel disappointed and 

agitated.  
 

 

Moreover, married seafarers had reported Heavy Work Demands, Family Problems, Cultural Diversity, 

and Homesickness as reasons that contributed to the psychological issues they experienced during their contract 

extension. Work and life onboard have changed as a result of the COVID-19 pandemic. This included regular 

cleaning, disinfecting, and paperwork in connection with port calls and changes to working and living 

arrangements to maintain physical distance. Access to shore-based services and facilities was also restricted, 

making it difficult to bring contractors on board for maintenance and repair work, obtain supplies, or go ashore 
for medical care, shopping, or recreation (Doumbia-Henry, 2020). The impact of the COVID-19 pandemic on 

board can entail higher workloads due to extra work required by COVID-19 precautions and less crew due to the 

difficulties in arranging crew changes. Job demands such as high workloads, long work hours, and insufficient 

sleep are well-known risk factors for fatigue (Jepsen et al., 2017). The COVID-19 pandemic may impact the 

employment and family concerns of seafarers. This includes worries about pay and future employment 

opportunities and worries about their family’s health and financial situation (Hebbar & Mukesh, 2020; Shan, 

2021). 

Table 4. Reasons contributing to psychological issues experienced by married seafarers 

Reasons Explanation 
 

Heavy Work Demands Too much expectation from work with the threat of the virus 

which they might catch anytime leaves them with the feeling 

of paranoia and makes them overthink more frequently. 

Family Problems Problems from home reaching them, e.g., family members 

getting afflicted by the virus, hospitalization, school bills, 

etc., make them overly worried, especially when they are 

physically away. 

Cultural Diversity Being exposed to diverse cultural orientations among the 

crew and varying approaches in dealing with situations 

sometimes leads to misunderstanding, creating an 

undesirable/unpleasant work environment. 

Homesickness They miss home even more, thinking that the world is faced 

with a pandemic and they are isolated from their family and 

loved ones. 

 

Given the summary of reasons and the explanations mentioned above, the following thematic insights 

were derived from the respondents’ testimonies. Some extracts are provided to describe their personal 

experiences further. 

Working Relationship and Environment. On this theme, the respondents have identified the multi- 

cultural composition of the crew as a factor that affects seafarers’ mental state (Jensen & Oldenburg, 2020). 

Further, the respondents have identified the poor attitude of the crew and inconsiderate officials as prevailing 

reasons affecting their mental state. These are worsened by excessive work pressure, unfair and unjust treatment, 
and racial discrimination felt by the respondents in their immediate work environment onboard. The following 
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were some of the responses of the participants on this factor. 

“Inconsiderate officials can affect you so that you will feel down because of their negative 

opinions of you. Instead of helping you, they will jeer at you until you begin to doubt yourself 

whether you can do it or not. Sometimes too much pressure at work can lead to an accident. 

Your stressful schedule and overworked body can lead to over-fatigue and less focus at 
work.”— 

Seafarer 1, Single 
 

“When a fellow crew shares the same vibe, you hardly notice the passing of time, and before 

you know it, your contract is finally over. But if your fellow crew and bull****t Officials don’t 

know how to enjoy the contract, the agony stretches. The feeling turns even worse when you 

learn that they have to extend your contract due to certain factors resulting from the 

pandemic.”—Seafarer 2, 

Single 

 

“The working environment in the vessel has a big impact on the psychological state of every 

seafarer. You need to be patient because you see and experience the same faces, places, and 

work because you are far away from your family and loved ones. As time passed and I got older, 

I became paranoid. The work is easy, and I can handle it, but the psychological problem makes 
me weak.”—Seafarer 2, Married 

 

“Crewmates coming from different countries have affected my mental state because they have 

a big impact on my morale especially if the official is white because they are considered more 

inconsiderate at work, and they also discriminate other races.”—Seafarer 4, Married 
 

Workload. On this theme, the respondents recognized heavy workloads, pressure, and demands as 

prevailing reasons that affect seafarers’ psychological state (Jepsen et al., 2015). The following extracts were 

culled from the participants’ responses to this theme. 

 
“Too much workload can increase pressure and cause over-fatigue on the crew. This can lead 

to inefficient performance of the job as he is only set on having it done without minding what 

will be the outcome of his work so he could proceed to do other jobs.—Seafarer 5, Single 

 

“Too much pressure at work can disturb the mental state of a seafarer who may already be 

facing other psychological issues that can be personal or family-related. As a reaction to it, he 

may turn rebellious about the situation and vent it out by being lax and complacent in 

performing his tasks.”—Seafarer 6, Single 

 
“Dealing with the demand of work onboard is very crucial. A seafarer should have strong 

mental and physical health to survive the work onboard. To earn money is to risk yourself 

working overtime or giving your full energy to do it well. It takes hard work and a strong mind 

to surpass the challenges.”—Seafarer 7, Married 

 

“I do my job well on board even though it takes time and energy. Sometimes, I get exhausted 

from a lot of work, and I reach the point when my mind absorbs bad energies and thinks 
negatively. I hold on to my motivations in life to surpass the challenges. Too much work does 

not only affect my physical state but also my mental state.”—Seafarer 8, Married 

 

Personal and Family Problems. Onboard, personal problems experienced by seafarers, such as 

homesickness, sadness, boredom, and family-related issues mostly associated with money problems, were 
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identified as factors affecting seafarers’ mental state (Bardelle & Lashley, 2015; Petrola & Isidro, 2016). The 

following statements were extracted from the participants’ responses in the interviews conducted. 

 
“Problems like longing for the family are natural in the adjustment stage during the first and 

second month on board. The support system is important (the family) to always remind yourself 

of your goals. To fight boredom and homesickness, we are grateful that we now have Facebook 

and other platforms to communicate with our families back home. Amid the feeling of isolation 

made worse by the extended work onboard due to the pandemic, our families are our lifelines 

away from home.”--Seafarer 9, Single 

 
“Money problem is a burden because there were many training and certifications when I was 

offshore after boarding, which cost a lot. Added to it was the fact that my responsibilities to my 

family sometimes drain me to think that my money earned through my contract may not 

sufficiently provide for the needs of my expenditures.”—Seafarer 10, Single 

 
“Homesickness is not uncommon to seafarers, and it has affected me negatively, missing 

families and friends ashore. I had, at one point, sailed for two years straight, and homesickness 

did grow by the day. I felt un-energized and unsettled but in the end, what kept me moving was 

the assurance that my family is safe and my devotion to God.”—Seafarer 10, Married 

 

4. CONCLUSIONS 

Due to lockdowns and various quarantine levels brought about by the pandemic, airlines and port 

restrictions have caused extended work contracts that prevented seafarers from going home as initially scheduled. 

This prolonged period of continued labor has impacted their mental state, making them vulnerable to anxiety, 
depression, sleeping and eating problems, physical and mental stress, and intolerance to uncertain situations. 

These psychological issues arise due to confounding reasons related to their working relationship and 

environment, workload, and personal and family problems. The prevalence of these mental health issues differs 

between single and married seafarers. 

 

5. RECOMMENDATIONS 

 

The findings of this study have foregrounded the need for shipping companies to keep track of their 

employees’ psychological health and initiate programs or interventions to alleviate their feeling of isolation in 

times of crisis which consequently prolongs their contract period on board. Assistance may be provided to those 
vulnerable to psychological problems aside from financial and health benefits. More personalized assistance may 

be extended to the families of seafarers stranded from going home due to unavailable relievers, travel restrictions, 

or those stricken by the virus. Communication and entertainment facilities may be richly provided to allow the 

seafarers to connect with their loved ones for emotional and mental support. A healthy work environment and a 

robust support system should be established to build a family-like atmosphere that will serve as the crew’s home 

away from home, thereby building up their morale, sense of belonging, and a calmer, more stable mental state. 

 

Family members should also check and keep an eye on their loved ones on board, paying attention to 

their emotional and psychological needs so that they will not feel dissociated and alone. They may be oriented to 

find solutions to their domestic problems independently and not dump everything as the sole responsibility of the 

seafaring member of the family. 

 

To prepare future seafarers, maritime institutions should instill awareness of maintaining the 

psychosocial well-being of their students, focusing not only on physical and educational training but also on 

assisting students in dealing with psychological issues. The administration should also lay down plans and 

proposals to monitor students’ psychological well-being through annual assessments, which should 
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not stop with the evaluation. Programs and activities like seminars and symposia promoting mental health may be 

held to instill values about the importance of psychological health and well-being. 

 

REFERENCES 

 

[1] Adamczyk, K., & Segrin, C. (2015). Perceived social support and mental health among single vs. 

[2] Partnered Polish young adults. Current Psychology, 34(1), 82–96. 

[3] Bardelle, C., & Lashley, C. (2015). Pining for home: Studying crew homesickness aboard a cruise liner. 

[4] Research in Hospitality Management, 5(2), 207–214. 

[5] Baygi, F., Mohammadian Khonsari, N., Agoushi, A., Hassani Gelsefid, S., Mahdavi Gorabi, A., & 
Qorbani, M. (2021). Prevalence and associated factors of psychosocial distress among seafarers during 

COVID-19 pandemic. BMC Psychiatry, 21(1), 1–9. 

[6] Carotenuto, A., Molino, I., Fasanaro, A. M., & Amenta, F. (2012). Psychological stress in seafarers: 

A review. International Maritime Health, 63(4), 188–194. 

[7] Cherry, K. (2020, January 18). Overview of psychological disorders and how they are 

diagnosed. Verywell Mind. https://www.verywellmind.com/what-is-a-psychological-disorder-

2795767 

[8] Chung, Y.-S., Lee, P. T.-W., & Lee, J.-K. (2017). Burnout in seafarers: Its antecedents and effects 

on incidents at sea. Maritime Policy & Management, 44(7), 916–931. 

https://doi.org/10.1080/03088839.2017.1366672 

[9] Dillard, D. M. (2019). The transactional theory of stress and coping: Predicting posttraumatic distress 

in telecommunicators. Walden Dissertations and Doctoral Studies. 
[10] Doumbia-Henry, C. (2020). Shipping and COVID-19: Protecting seafarers as frontline workers. 

WMU Journal of Maritime Affairs, 19(3), 279–293. 

[11] Foo-Nielsen, A. C. (2021). Crew change and repatriation of seafarers—IMO establishes new module 

on GISIS. BIMCO. https://www.bimco.org/news/ports/20210412-gisis-new-module-on-crew-change- and-

repatriation 

[12] Fugard, A. J., & Potts, H. W. (2015). Supporting thinking on sample sizes for thematic analyses: 

A quantitative tool. International Journal of Social Research Methodology, 18(6), 669–684. 

[13] Grappasonni, I., Scuri, S., Petrelli, F., Nguyen, C. T. T., Sibilio, F., Di Canio, M., Samad, M. A., 

& Amenta, F. (2019). Survey on smoking habits among seafarers. Acta Bio Medica: Atenei Parmensis, 

90(4), 489. 

[14] Healthgrades Editorial Staff. (2014, June 4). Psychological disorders. Healthgrades. 
https://www.healthgrades.com/right-care/mental-health-and-behavior/psychological-disorders 

[15] Hebbar, A. A., & Mukesh, N. (2020a). COVID-19 and seafarers’ rights to shore leave, repatriation, 

and medical assistance: A pilot study. International Maritime Health, 71(4), 217–228. 

[16] Holmbeck, G. N., Jandasek, B., Sparks, C., Zukerman, J., & Zurenda, L. (2008). Theoretical 

foundations of developmental-behavioral pediatrics. In M. L. Wolraich, D. D. Drotar, P. H. Dworkin, & E. C. 

Perrin (Eds.), Developmental-Behavioral Pediatrics (pp. 13–45). Mosby. https://doi.org/10.1016/B978-0-323-

04025-9.50005-2 
[17] ILO. (1996). Safety and health at work (Safety and health at work). International Labour 

Organization. https://www.ilo.org/global/topics/safety-and-health-at-work/lang--en/index.htm 

[18] IMO. (2019). Crew changes: A humanitarian, safety, and economic crisis. International Maritime 

Organization. https://www.imo.org/en/MediaCentre/HotTopics/Pages/FAQ-on-crew-changes-and- 

repatriation-of-seafarers.aspx 

http://www.verywellmind.com/what-is-a-psychological-disorder-2795767
http://www.verywellmind.com/what-is-a-psychological-disorder-2795767
http://www.bimco.org/news/ports/20210412-gisis-new-module-on-crew-change-
http://www.healthgrades.com/right-care/mental-health-and-behavior/psychological-disorders
http://www.ilo.org/global/topics/safety-and-health-at-work/lang--en/index.htm
http://www.imo.org/en/MediaCentre/HotTopics/Pages/FAQ-on-crew-changes-and-


 

57 

[19] IMO. (2020a). Supporting seafarers on the frontline of COVID-19. International Maritime 

Organization. https://www.imo.org/en/MediaCentre/HotTopics/Pages/Support-for-seafarers-during-COVID- 

19.aspx 

[20] IMO. (2020b). Testimonies of stranded seafarers. International Maritime Organization. 

https://www.imo.org/en/MediaCentre/HotTopics/Pages/Testimonies-of-stranded-seafarers.aspx 

[21] Iversen, R. T. (2012). The mental health of seafarers. International Maritime Health, 63(2), 78–89. 

[22] Jensen, H.-J., & Oldenburg, M. (2020). Training seafarers to deal with multi-cultural crew members 

and stress on board. International Maritime Health, 71(3), 174–180. 

[23] Jepsen, J. R., Zhao, Z., & Leeuwen, W. M. A. van. (2015). Seafarer fatigue: A review of risk factors, 

consequences for seafarers’ health and safety, and options for mitigation. International Maritime Health, 

66(2), 106–117. https://doi.org/10.5603/IMH.2015.0024 

[24] Jepsen, J. R., Zhao, Z., Pekcan, C., Barnett, M., & van Leeuwen, W. M. A. (2017). Risk factors for 
fatigue in shipping, the consequences for seafarers’ health, and options for preventive intervention. In M. 

MacLachlan (Ed.), Maritime Psychology: Research in Organizational & Health Behavior at Sea (pp. 127–150). 

Springer International Publishing. https://doi.org/10.1007/978-3-319-45430- 6_6 

[25] Ki-moon, B. (2016). Maritime transport is the ‘backbone of global trade and the global economy, says 

secretary-general in message for international day | meetings coverage and press releases. United Nations. 

https://www.un.org/press/en/2016/sgsm18129.doc.htm 

[26] Lavrakas, P. J. (2008). Encyclopedia of Survey Research Methods. Sage Publications, 

Inc. https://doi.org/10.4135/9781412963947 

[27] Lyrakos, D. (2019, February 23). The importance of psychological safety precautions in maritime. The 

Maritime Executive. https://www.maritime-executive.com/blog/the-importance-of-psychological- safety-

precautions-in-maritime 
[28] Manikandan, S. (2011). Frequency distribution. Journal of Pharmacology & Pharmacotherapeutics, 

2(1), 54. 

[29] Mayo Clinic Staff. (2020). Mental illness: Symptoms and causes. Mayo Clinic. 

https://www.mayoclinic.org/diseases-conditions/mental-illness/symptoms-causes/syc- 

20374968?p=1 

[30] Mellbye, A., & Carter, T. (2017). Seafarers’ depression and suicide. International Maritime 

Health, 68(2), 108–114. https://doi.org/10.5603/IMH.2017.0020 

[31] Mental disorders. (2014). [Text]. MedlinePlus; National Library of 

Medicine. https://medlineplus.gov/mentaldisorders.html 

[32] Messick, S. (1995). Standards of validity and the validity of standards in performance assessment. 

[33] Educational Measurement: Issues and Practice, 14(4), 5–8. 

[34] Netburn, D. (2020, April 4). Coronavirus kills some people and hardly affects others: How is 
that possible? Los Angeles Times. https://www.latimes.com/science/story/2020-04-04/why- 

coronavirus-kills-some-people-and-not-others 

[35] Pauksztat, B., Grech, M., Kitada, M., & Jensen, R. B. (2020). Seafarers’ experiences during the COVID- 

19 pandemic. 

[36] Petrola, J. P. J., & Isidro, D. R. V. (2016). Pain, boredom, and despair: The sufferings of seafarers 

and their families. International Journal of Science and Research (IJSR), 7(7), 4. 

[37] Raunek, K. (2019, June 23). Reasons and symptoms of physical and psychological stress on board 

ships. Marine Insight. https://www.marineinsight.com/life-at-sea/reasons-and-symptoms-of-physical-and- 

psychological-stress-on-board-ships/ 

[38] Saarni, H. (2003). The principles of writing the medical guide for ships. International Maritime Health, 

54(1–4), 169–176. 

[39] Sampson, H., & Ellis, N. (2019). Seafarers’ mental health and well-being. IOSH. 

[40] Scott, K. M., Wells, J. E., Angermeyer, M., Brugha, T. S., Bromet, E., Demyttenaere, K., de Girolamo, 

G., Gureje, O., Haro, J. M., & Jin, R. (2010). Gender and the relationship between marital status and first 
onset of mood, anxiety, and substance use disorders. Psychological Medicine, 40(9), 1495–1505. 

http://www.imo.org/en/MediaCentre/HotTopics/Pages/Support-for-seafarers-during-COVID-
http://www.imo.org/en/MediaCentre/HotTopics/Pages/Testimonies-of-stranded-seafarers.aspx
http://www.un.org/press/en/2016/sgsm18129.doc.htm
http://www.maritime-executive.com/blog/the-importance-of-psychological-
http://www.mayoclinic.org/diseases-conditions/mental-illness/symptoms-causes/syc-
http://www.latimes.com/science/story/2020-04-04/why-
http://www.marineinsight.com/life-at-sea/reasons-and-symptoms-of-physical-and-


 

58 

[41] Shan, D. (2021). Occupational health and safety challenges for maritime key workers in the 

global COVID-19 pandemic. International Labour Review. 

[42] Slišković, A. (2020). Seafarers’ well-being in the context of the COVID-19 pandemic: A 

qualitative study. Work, 67(4), 799–809. 

[43] Spiker, R. L. (2014). Mental health and marital status. The Wiley Blackwell Encyclopedia of 

Health, Illness, Behavior, and Society, 1485–1489. 

[44] The Editorial Team. (2019, October 10). World Mental Health Day: Suicide of seafarers in the spotlight. 

[45] SAFETY4SEA.  https://safety4sea.com/cm-world-mental-health-day-suicide-of-seafarers-in-the-spotlight/ 

[46] The Seafarers’ Health Information Programme. (2018). ISWAN. 

https://www.seafarerswelfare.org/seafarer-health-information-programme 

[47] Wisdom, J., & Creswell, J. W. (2013). Mixed methods: Integrating quantitative and qualitative data 

collection and analysis while studying patient-centered medical home models. Rockville: Agency for 

Healthcare Research and Quality. 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

  

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

http://www.seafarerswelfare.org/seafarer-health-information-programme


 

59 

The Women in Maritime Programme in Egypt 

 

Miral Michel*, Abla Eid 

Arab Academy for Science, Technology and Maritime Transport, Egypt 

*miral_michel@student.aast.edu.eg, Tel: +201028992296 

 
 

Abstract. The maritime transport industry supports a workforce consisting of 1.89 million seafarers, of which 

women make up only 1.2%. This percentage doesn’t reflect the increasing numbers of women joining the maritime 

field and seeking maritime education. (Press Release: New BIMCO/ICS Seafarer Workforce Report warns of 

serious potential officer shortage, 2021) 

Women have proven themselves in different fields and aspects of life. In addition, studies show that countries 

with more female leaders offer better performance economically, and socially. (Joy, Wagner, & Narayanan, 

2017) 

IMO’s ongoing vision for the 21st century is to empower more women to work in the Maritime industry under 

the slogan “Training-Visibility-Recognition”. This comes in coordination with the UN’s 2030 agenda for 

sustainable development highlighting goal 5 “Achieve gender equality and empower all women and girls.” 

In light of the previous givens, it is necessary to structure a programme, the role of which is to support the 

participation and employment of women within the maritime field. 

The objective of the Women in Maritime Programme in Egypt is to spread awareness about the numerous 

maritime fields available and the maritime institutes that offer this type of education, support the training and 

employment of women, and implement an environment where cooperation is praised regardless of gender, race, 

nationality or religion creating a better working atmosphere. 

Keywords: Gender equality, hindrances, opportunities, IMO vision, women in maritime 

 

Introduction 

A sustainable maritime community faces the issues of guaranteeing social welfare, environmental 

protection, economic growth, and the competitiveness of the maritime community. Maritime transport is a 

worldwide sector, and policymakers, researchers, educational institutions, and regional and global partners must 

take extra care to assure maritime transport professionals' career growth and employability. 

Women in the marine industry perform no better than those in other fields such as aviation, agriculture, 

commerce, healthcare, etc. The issues and impediments are the same across sectors: labour market constraints; 

violence against women; and gender-sensitive, nondiscriminatory laws. 

Women in leadership roles are uncommon in the maritime business because it has generally been a male-

dominated profession, but the tide is turning, and there are now women who are leaders in their own right, 

serving at various levels. The gap is gradually shrinking, but problems and hurdles, both physically and 

psychological, continue to exist. 

Emerging difficulties run parallel to the shipping industry's existence as it continues to evolve due to the nature 

of its complex and dynamic operations. Climate change mitigation in the marine sector, behaviour modification, 

and gender implications in Green Shipping are examples of these. (Pacific Community, 2019) 

mailto:miral_michel@student.aast.edu.eg
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Aim: 

This paper studies and reflects on the development of Arab Women in Maritime Association (AWIMA) 

with 

regard to providing women in maritime with the needed guidance and opportunities for a successful career path 

in Egypt and the Arab region. 

 
Objectives: 

a) To examine the background history of employment of women, in the maritime industry especially in 

Egypt. 

b) To review difficulties, problems and hindrances encountered by women in the maritime industry. 

c) To identify national initiatives to encourage the participation of women in the industry with particular 

focus on maritime education and training (MET). 

d) To develop conclusions and give recommendations for enhanced female involvement in the marine sector. 

 

 
Difficulties Facing Women in Maritime 

Women seafarers face not only the general challenges of weather, hard work and rough seas, but also 

inordinate amounts of discrimination, exploitation, sexual harassment, violence, less acceptance from companies 

and limited opportunities for promotion. These can affect their dignity, security, health, and well-being. 

Employers must have effective mechanisms and guidelines to promptly address sexual harassment and violence 

incidents committed against female seafarers and cadettes. (Hellenic Shipping News, 2021) 

The International Transport Workers Federation (ITF) called on industry stakeholders to prioritize a range of 

women seafarers’ issues, including: 

a) reducing gender stereotypes within the industry. 

b) provision of sanitary items on board ships. 

c) access to confidential medical advice and contraceptives. 

d) consistent and improved approach to maternity benefits and rights. 

e) development of sexual harassment policies and appropriate training, including within cadet training 

and education. 

Focusing on Egypt, one of the main hinderances facing women is the culture. Despite the presence of a globally 

recognized institute, the Arab Academy for Science, Technology and Maritime Transport (AASTMT), which 

specializes in the education and training of young seafarers and the attention it offers to women in maritime, 

women graduates have yet to get the chance to pursue their careers onboard ships. Shipping companies, owners 

and families fear the employment of women onboard their vessels due to the lack of regulations that can provide 

safety for women onboard and ensure no sexual harassment incidents occur. 

Most women with degrees in maritime-related fields are restricted to office-based jobs rather than practical ones. 

Teaching positions usually require, in excess to an academic degree, extensive on-board experience; something 

women in the maritime field are still struggling with. 

Women should be treated the same as their men colleagues and be judged based on their education, training, and 

experiences and what they can provide onboard. 
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Background 

Under IMO's auspices, eight Women in Maritime Associations (WIMAs) have been established in 

Africa, Arab States, Asia, the Caribbean, Latin America and the Pacific, covering some 152 countries and 

dependent territories and 490 participants. (IMO, 2022) 

Women in Maritime Associations (WIMAs) launched through IMO's gender and capacity-building programme: 

 Pacific Women in Maritime Association (PacWIMA) set up in Fiji in February 2004 and relaunched in 

Tonga in April 2016. (http://www.pacwima.com) 

 Network of Professional Women in the Maritime and Port Sectors for West and Central Africa 

(NPWMP- WCA) - primarily Francophone, launched in Benin in February 2007. 

 Association for Women in the Maritime Sector in Eastern and Southern Africa region (WOMESA) 

established in Kenya in December 2007. (http://womesa.org) 

 Women in Maritime Association, Asia (WIMA Asia) established in January 2010 and relaunched in 

the Philippines in 2015. (https://www.facebook.com/wimaasia/) 

 Women  in  Maritime  Association,  Caribbean (WiMAC)  set  up  in Jamaica  in  April  

2015. (http://wimacaribbean.com) 

 Arab Women in Maritime Association (AWIMA) established in Egypt in October 2017. 

(http://www.arabwima.org/en/home) 

 Red de Mujeres de Autoridades Marítimas de Latinoamérica (Red-MAMLa), established in Chile 

in December 2017. (http://www.redmamla.org) 

 Women in Maritime of West and Central Africa (WIMOWCA) - primarily Anglophone, established in 

Ghana in July 2021. (https://www.instagram.com/wimowca/) 

Access to these regional maritime associations for women provides members with a platform to discuss a number 

of issues, not just about gender, but also technical issues. These associations could go some way to bridging the 

gap in narrowing some of the institutional barriers and cultural stigma facing women who enter the maritime 

industry. 

 
Arab Women in Maritime Association (AWIMA): 

The International Maritime Organization (IMO) has held a conference for Arab Women in its 

framework to support women’s role in Maritime sector, according to the sustainable development goals of UN 

consequently, AWIMA was established in October 2017 and has since been hosted by AASTMT in Alexandria, 

Egypt. IMO and AASTMT have provided the technical support and the formulation of this resolution; it was 

related to the establishment of this association. 

AWIMA’s vision is simply expressed by “Dynamic Arab women driving a strong maritime sector.”, whilst its 

mission states “Encouraging and empowering the Arab woman through improving her professional skills and 

highlighting her effective role in the Maritime Sector.” (AWIMA, About AWIMA, 2017) 

AWIMA’s website also states the following objectives: 

 Enhanced national and regional recognition of the role of Arab women as resources for Maritime industry. 

 Strengthened cooperation networks among Arab women in the port and maritime sectors on the 

local, regional, and international levels. 

 National and regional capacity-building. 

 Increased employment opportunities for Arab women at the higher management levels of the port 

and maritime sectors. 

The Arab strategy for women working in the maritime sector focuses on raising the capacity of women working 

in the maritime sector in all Arab countries by building their capacity through education, training and community 

awareness and the recognition of the importance of women’s work in this field and their right to occupy higher 

positions based on their competence. (AWIMA, Strategy, 2017) 

http://www.pacwima.com/
http://womesa.org/
https://www.facebook.com/wimaasia/
http://wimacaribbean.com/
http://www.arabwima.org/en/home
http://www.redmamla.org/
http://www.instagram.com/wimowca/)
http://www.instagram.com/wimowca/)
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The AWIMA Strategy for 2018-2023 as cited from the AWIMA website states: 

1) Enhancing commitment to a comprehensive and integrated approach to raise awareness of the role 

of women working in the maritime sector in Arab societies. 

2) Building the capabilities necessary for enabling women working in this sector to occupy senior 

positions by developing a mechanism that can be implemented for training programs in the field of 

maritime transport. 

3) Ensuring that decision makers in Arab countries are involved with the implementation mechanisms 

of their country’s strategies. 

4) Activating Arab and international partnership to provide resources and funding. 

Despite the well-developed strategy of AWIMA, and given the hindrances women face in the maritime 

industry discussed earlier, there remains some issues left un-tackled that greatly affect the situation of women 

in the maritime industry. 

 
Recommendations 

Severe difficulties remain facing women at sea. Sadly, these issues have yet to be given the attention 

needed by many women organizations including AWIMA. One such issues is the lack of career 

opportunities to women seafarers especially at sea. Companies should be encouraged to employ more 

women. 

The suggested method to achieve this goal has many aspects including: 

1) Companies follow the regulations of IMO regarding the employment of women in their on-land 

positions. However, this should be extended to their onboard vacancies by enhancing their policies. 

Propagate the aims of the IMO effectively through women’s organizations to empower women 

working in the maritime field. 

2) Women have paved their way through various professions despite the resistance imposed on them 

by some cultural norms and they can do the same in the maritime field if given the chance. Since 

communication is an important element of education, awareness should be spread on the role of 

women in maritime fields, their experiences, and achievements. The presence of women in maritime 

should be normalized and encouraged. 

3) Governments and maritime authorities should help ensure free compulsory schooling in developing 

countries to   break   cultural   and   traditional   barriers   for   women   in   

some   countries. In Egypt, maritime education fees are comparatively high, coupled with the 

cultural difficulties, thus making maritime education less popular among female students. 

4) IMO and national maritime authorities should encourage its member states to include maritime 

careers targeted especially towards women. 

5) The UN, International Labour Organization (ILO), and IMO should ensure governments have laws, 

which prohibit sexual harassment and enforce them to ensure a safe working environment for 

women onboard. 

6) ITF should establish an international network for women in the industry as started in the United 

Kingdom (UK) on a local basis by the Women and the Sea Network. 

 
Conclusion 

In a nutshell, women are globally under-represented in various sectors. In Egypt and the Arab region, one 

factor might be a lack of female presence in the marine sector, and another is that teaching and research in 

the field demands professional degrees and onboard expertise. Women with this relevant expertise are in the 

minority, and some of these women specialists are not interested in teaching, while others may be unaware 

of the prospects. 

However, as more female students attend AASTMT and other institutions and graduates advance in 

maritime disciplines, more women will be found in most executive positions in the sector in the coming 

decade. 

Our aim is to ensure that these women are given their rightful opportunities to study, train, and work either 

onboard or in shore-side positions by raising awareness to the importance of women presence in sea and 

enabling them to pursue their careers. 
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Abstract 

This research paper explains the emerging new technology in maritime transport sector. The global shipping 

industry compromises about 90% of the trade through shipping. Shipping is the main catalyst for globalization. 

The maritime transport sector also needs to adapt the new technical and scientific advancements as the time is 

changing. There is huge urgency to reduce the paperwork in logistics chain and increase efficiency. 

Keywords: Blockchain in logistics, Artificial Intelligence in Supply chain, IOT in logistics. 

BLOCKCHAIN IN LOGISTICS  

Logistics is one of the complex and key element in the current shipping industry, it has the main function to 

ensure all the shipment is travelling is reaching to its destination with minimal cost, damage and in a shorter 

period of time. The world trade is solely relied on the smooth functioning with extensive networks of 

organization. [1] 

Block chain is digital record of transaction that is a decentralized system that means it does not depends upon 

the centralized authority. The main benefit of block chain is that it’s not corrupted and is encrypted and highly 

secured. Block chain can be used in supply-chain and logistics in shipping industry. Brokers, ship owners wants 

efficiency in the maritime transport sector. [3] There are piles of documentation involved in block chain 

technology and due to which the shipment reaches its destination on time but the documentation papers of the 

shipment requires n numbers of verification from the authorities, due to which the cargo is kept in warehouse 

in rent and the courier of documentation by air adds another load of dollar in this system. The documentation 

process adds more inefficiency to already slow end-to-end transportation. [2] 

Each blocks of data are secured and connected to each other using cryptographic principle. Through block chain 

we can save up to 27 billion dollar using electronic documents. Block chain can end the massive paper work in 

the industry and could save billions of dollars. [6] 

We need to implement block chain in different levels as there are players involved in the logistics pipeline, the 

logistics block chain consortium is founded for Australian shipping industry the members are the digital 

subsidiaries including BVL, Walter etc. 

The purpose of this organization is to digitalize the freight related documentation work. It includes certificate 

of origin, consignment number, customs verification, destination address etc. Of origin, consignment notes, and 

so on. This will save about 12 million paper sheets by implementation of electronic documents. The onset of 

shipment is from the manufacture or the manufacturing unit it sole purpose is to provide certification of the 

origin of shipment, processed data, barcode information, batch numbers of the shipment and the manufacturing 

date. These information can be stored in an encrypted form in a distributed ledger. [1] 

The manufacturer is responsible for product manufacturing. They should also provide a certificate of origin, 

processing data, barcodes, batch number, and shipment dates. With this process the manufacturer can automate 

the whole process and the flow of data however the flow of data is dependent upon algorithms etc. After this 

these information is send to the supplier and the supplier creates its own here the supplier invents a packing list, 

batch number, order number, date of production, and shipment specifications (DIMS).Logistics 3PL are 

responsible for automating this documentation route, bill of lading, commodity description and date of the 

shipment. This set of digitalized information is passed to the long-haul carrier which maintains the shipment 

status and delivery digital signature it is known as long-haul carrier. Then the shipment is transferred into the 

warehouse the warehouse is responsible for routing, packaging barcoding and pick up date. Here comes the 

next important player short-haul carrier then takes the goods to the consignee by keeping the details automated 

and generated, including invoice number, receive date, customer ID, delivery receipt, and shipment status. 

Finally the consignee receives the product with detailed information stored in the block chain and decrypt it. 
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BLOCKCHAIN FOR CONTAINER MANAGEMENT  
The container relocation can be done by publishing information where containers are needed and empty 

containers are available here IOT device can play a big role. Expanding market place for empty containers and 

reefers across shipping lines, port, logistics service providers and container utilities can also be implemented. 

Allowing booking empty containers on discount .and allowing global optimization of container relocation 

within a shipping line initially. 

 

 

 BLOCKCHAIN IN PORT OPERATION  

Container handling operations are the core business for container terminal and it requires different interface and 
processes, some of the process in these ports are fragmented, complex, lacks connectivity. Port operations in 

container terminals combine human to heavy machinery interactions and interventions the heavy machines on 

port operations are dangerous, weights, dimensions and the speed of the loads moved are considerably very 

high. We need to adopt new safety measures in port operations like laying geo fences around port equipment 

can be done with Blockchain ans IOT.Time spent by a ship in a port emerges as in important factor affecting 

operating cost as well as CO2 emissions. 

 

Blockchain can publish information about berth availability including maximum ship size allowed, storage 

availability and possible delays due to equipment malfunction, custom backlogs, labor unrest, natural calamities 

etc. Blockchain technology allows shipping lines to optimize voyage speed to arrive at port just in time. 
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BLOCKCHAIN IN CYBER SECURITY  

 

Data is fuel in 21st century the shipping industry produces about 100-200 million data every day it’s not possible 

for existing technology to handle this amount of data. Blockchain can help by transferring crucial data from one 

system to another safeguarding from cyber-attacks and increasing cyber security. It creates a very complex hash 
networks encrypted in the block which is not solved by the cyber attackers. We cannot delete the information 

stored in the blockchain so there is advanced transparency with the tight security. It can also deals with piracy. 

 

BLOCKCHAIN IN GHG EMISSION  

Blockchain, Artificial intelligence and IOT have the high potential to revolution the maritime industry, maritime 

transport sector is struggling with high cost and alarming rate of pollution. Blockchain can cut down 

documentation cost and provides eco-friendly solution in shipping industry. 

 

IOT IN LOGISTICS 

The logistics management requires monitoring multiple activities like warehousing, transportation and loads of 

paperwork. The IOT will prove a benchmark in the logistics industry especially integrations with E-commerce 

sectors. The IOT can be widespread used in the Inventory tracking systems, this system will assist in logistics 

managers in planning re-stocking and distributions. Ecommerce has an upper hand in the industry of IOT can 

enhance the efficiency of drone-based delivery of items. The optimization of the warehouse could be done with 

sensors. [7] 

Cargo integrity monitoring will enhance the operational efficiency when incorporated with IOT. Smart labels 

can be used to monitor the transportation conditions for single items or smart containers which can help us to 

track down theft and mishandling. The futuristic endeavors of IOT relied upon the reefer container handling 

and regulation of temperature with the help of sensors incorporated with AI. 

 

AI IN LOGISTICS  

Shipment tracking and documentation path can be become efficient by using Artificial intelligence. 

Documentation in shipping is an extensive process and it requires an extensive path. Documents in the 

transportation sector don’t follow any established formats. [4]Bills of lading, CMRs, proofs of delivery, 

purchase orders, invoices, and other documents are examples of this. While most of them include comparable 

elements such as consignee information and package volume and dimensions, each carrier will utilize its own 

format, with significant variability. A document can contain a huge amount of information to be processed, 

organized, and analysed. [4]Artificial intelligence will powered document processing automation uses machine 

learning algorithms to automatically run several separate tasks like detecting the language in which a document 
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is written, extracting relevant data from different types of documents with no loss in quality or accuracy, 

identifying document elements within an image. Hence, they are easier for humans to understand when 

analysing them later on.[4] 

Human experts train machine learning technology to use statistical pattern recognition methods such as artificial 

neural networks and decision trees using labelled training examples provided by domain experts. This helps the 

machine learning model learn how specific patterns look and generalize their knowledge into new situations 

where previously unseen patterns need to be detected. [5] 

ARTIFICIAL INTELLIGENCE IN SHIPPING  

With the growing of ship traffics, ever-growing vessels size has created pressure for the smooth operation of 

vessels on ports and growing environmental issue like GHG levels. In order to switch towards greener 

environment, there is sudden dependent on digitalization and new technologies like the internet of things (IOT), 

big data, and block chain are incorporating to solve problems. Artificial Intelligence can use in Navigation, 

Shipping and port operations.AI can be used in optimizing voyage planning. Machine learning it’s easier to 

blend weather patterns of the sea, AI provides predictions of delays due to bad weather conditions. It helps in 

predictive meteorological models.AI helps ship owners to reduce fuel consumption and maintenance costs. It 

also enhances the efficiency of port operation.  

AI in Navigation 

Artificial intelligence is considered as the future to autonomous shipping. The rise to this thought is because the 

industry demands more safety and efficiency. Ship agents and ship owners feel the need for contracts to be 

completed in shorter time and this is possible by using Naval Artificial Intelligence. For a long time, astral 

navigation was into existence until automation continuously helped reducing the number of crew to 15 or lesser. 

There is a need of ship owners to reduce the merchant transport congestion or traffic   so that the vessel traffic   

is less. The main objective of AI is to navigate using computer driven machine coping   the human behaviour. 

The ship’s maintenance and safe navigation that was under supervision of 15 Crew Members now has been 

thought of being replaced by AI. NAI (Naval Artificial Intelligence) will provide safe and shortest route 

planning and transfer of cargo untouched. Voyage planning and route reports will be sent to the ship owner 

continuously instead of the traditional noon report. 

The engines now a days are installed with A24 Class i.e. all tasks be executed without human interference. 

Alarm panels are distributed all over the ship in case of failure which can similarly be made access to on a 

ground facility where it will be controlled. Eliminating the human factor has been proposed as a solution and is 

considered as main reason of accidents at sea and need to be replaced by AI. As the ship owners expect least 

number of accidents, they need to remove human intelligence which might become nervous at the time of critical 

decision making and also cause mishap, because machine sometimes are unable copy natural intelligence of 

human. 

Also by eliminating humans, eliminates the salaries paid to seafarers. Secondly, no other expenses like air fare, 

food, laundry, air cons and many other things. If this comes up in the near future, we might even see ships 

designed in such a way to reduce the resistance and be more fuel efficient. Now there are many challenges to 

it. It is easy to travel autonomously from point A to B. But when other factors come into existence. In terms of 

cargo handling, there are autonomous machines handling cargo already in Hamburg and Rotterdam. Wet 

products are mostly handled by machinery only under supervision of humans. So the same supervision can be 

arranged to do from the handling station itself.  Artificial Intelligence are used in the warehouses for shipment 

in order to reduce the warehouse renting cost and increase the efficiency pf the shipment journey. 

 Navigation has a lot of potential in being used with the help of AI. Orca AI has recently been working on 

sensors and cameras that let the vessel keep clear of any other vessels in vicinity and keep clear of them. 

 

ARTIFICAL INTELLIGENCE IN SAFETY MEASURES OF SHIP 

AI can be used to improve safety of the ships and cargo .AI can be used in monitoring the ships, making passage 

plans and detecting other vessels by using Machine Learning technologies. MOL is already developing image 

recognition models for identifying ships, areas surrounding the ships of different weather patterns or current.AI 

models can plan safe and optimize navigational routes. It can also help in collision reduction in additional to 
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other aids. Image recognition can detect the other vessel motive can alert helmsman and OOW before any signs 

of collision. 

AI IN PORT TERMINAL OPERATION 

Container handling operations are the core business for container terminal and it requires different interface and 

processes, some of the process in these ports are fragmented, complex, lacks connectivity. Port operations in 

container terminals combine human to heavy machinery interactions and interventions the heavy machines on 

port operations are dangerous, weights, dimensions and the speed of the loads moved are considerably very 

high. We need to adopt new safety measures in port operations like laying geo fences around port equipment 

can be done with AI. For container handling Artificial Intelligence is used for getting real-time information 

exchange among different container handling equipment. This technology provides full connectivity with 

possible real time data analytics of the source and destination a particular container. We have to solve complex 

problem for implementing AI in port terminal operations like Quality of data, supply chain; we have to 

implement powerful algorithm. Availability of data and pattern recognition software is also one of the problem. 

Automated equipment and centrally control on the vehicles system up gradation through AI needs to be 

developed.  

AI IN FUEL CONSUMPTION  

A company named Stena has been working out on putting AI technology on their ships in an effort to reduce 

the fuel consumption. Company has been collaborating with the firm Hitachi on this project. It has been able to 

predict the most economical route in terms of the consumption of fuel in the vessel taking in account all the 

factors including weather, currents and other factors taken into account. 

AI IN IMAGE RECOGNITION SYSTEMS 

Japanese Shipping firm Mitsui OSK Lines and a Chinese tech company SenseTime have been collaborating to 

make Image recognition systems using AI. They have developed a technology that uses Ultra High Image 

Recognition systems that automatically identifies any vessel in the surroundings. This has been done in order 

to decrease the risk of collision and safe navigation. This can be proven more useful when the condition of poor 

visibility exists. The system has been tested already on a passenger line and will soon be executed on other 

vessels too. 

 

AUTONOMOUS SHIP 

If we look to the present scenario most of the parts on the vessel are automated most vessel have automatic 

bridge equipment that control their speed, course and detect location etc. We already have automation in engine 

control system, cruise lines and port ship interface. Some of the companies are planning to fully automate the 

ship and make it crewless. The Rolls-Royce is leading the way in the development of autonomous ship with the 

intelligence system integration and automation control. However, the full automation of the ships has its own 

pros and cons. The Adaptive autopilot system or PID is heavily reliant on manual inputs. Manual input like 

Rudder Control, Counter rudder, Permanent Helm, Rudder Limit and meteorology weather information are 

manually entered by O.O.W. We are yet to solve complex algorithms using A.I in order to incorporate with 

automation technology. 
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Unmanned vessels 

Mayflower Autonomous shipping will be leaving Plymouth in UK and head towards the Atlantic. The vessel is 

fully automated and fitted with necessary equipment to eliminate the human factor. GPS, cameras, sensor, 

compass, satellites and LIDAR will be used for navigation. It is intended to run on solar power for its operations. 

 

ARTIFICIAL INTELLIGENCE PROS AND CONS 

There is constant  up gradation in technology in every sector right from health care ,mobile industry to the 

marine sector.AI ,Block chain and IOT is already been adapted by some of the companies but the new futuristic 

innovations comes with some pros and cons. 

Pros of Artificial Intelligence 

 It is cost effective. 

 Efficient 

 High levels of adaptability with other technologies. 

 Faster and safe navigation  

 Reduction in human error in collision etc. 

 Better customer interface 

 Accuracy in decision making (Humans can make repeated errors due to carelessness.) 

 Less fuel consumption  

 

Cons: 

 Job loses 

Many seafarers who are in the starting phase or middle phase of their job might have to lay off hands from their 

job and they will become unemployable in the middle of nowhere. Moreover there will be a decline in the new 

seafarers and also the training institutes will incur a loss. This sector will face a heavy decline in terms of 
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employment. 

 Shift in human experience 

The communication and management will be altogether different and also, if there is any miscommunication, 

there is no regulation for getting it double checked from anyone else since it is the AI that is handling everything. 

 High initial investment 

The investment at initial level and the research and development in the AI technology is not less. Plus regular 

repair and maintenance of so highly efficient machineries is not an easy job and also very expensive. 

 Cyber security concerns 

Also there are possibilities of data breach and hacking because after all, it is the software and machinery that 

can be remotely accessed. There might be a possibility that the signal frequencies are hacked and there is 

transmission of ill information that can result in a huge loss. 
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Abstract: Operation of the modern ship navigational equipment, such as radar, automatic radar plotting aids 

(ARPA), the Electronic Chart Display and Information System (ECDIS), raster and vector electronic 

navigational charts (ENC), the Global Maritime Distress and Safety System (GMDSS) equipment and correct 

application of information rapidly coming from these devices greatly influences upon the seafarers’ memory 

abilities and impedes maintenance of a safe navigational watch.  

Thus, the paper deals with the psychological aspects of operation of working and short memory, 

appropriate maritime empiric evidences and offers the ways of memory increase as the trend of the further 

development of maritime education and training. 

Keywords: working memory; short memory; chunking 

 

1. Introduction 

The ships are operated by the seafarers; therefore, human related issues are considered as the vital 

components of provision of the safety of life at sea. According to the Annual Overview of Marine Casualties 

and Incidents, published by the European Maritime Safety Agency (EMSA) in 2021, 89,5% of all safety 

investigations, occurred during the period from 2014-2020, were linked with human factors (1).  

Consequently, human errors or mistakes and their causing factors, attract attention of the industry 

stakeholders and maritime education researchers. Many researches deal with different cases of human mistakes, 

erroneous actions, lack of knowledge or experience, etc. 

In our opinion, a huge information flow, constantly coming from a large number of different devices and 

equipment, significantly overloading the seafarers’ memory ability and skills shall also be taken into 

consideration.  

Human memory cannot be constantly focused on everything happening around, thus, memory encodes 

and furtherly keeps only some components of events happened. Memory formation chain of encoding, 

consolidation, storage and retrieval of information may be greatly influenced by distortion and inaccuracies. 

Thus, human memory is not a precise photo, video or audio copy of occurred events. In line with the really 

occurred events, our memory is mixed with some misrepresentations, omissions, hyperboles, narrative, 

mistakes, amendments and errors (2).  

Thus, memorized information may sometimes be wrong, creating a risk for effective and safe navigation.   

2. Use of chunking and loud repetition for memory increase  

Therefore, the aim of the offered paper is to propose the way of development of psychological aspects of 

Maritime Education and Training (MET) through the introduction of seafarers’ memory increase methods. 

Successful and safe implementation of the modern watchkeeping duties and effective operation of navigational 

and cargo equipment requires rapid collection, selection, assessment of quickly changing information to make 

a prompt and correct decision in restricted period of time.   

At the same time, the process of memory formation is triggered by attention-paid elements. The process 

is also defenseless due to further memory “edition”, especially at its initial stages. Remembering this or that 

event, a person usually takes only those details that he or she kept in memory. At the same time, memory skips 

fragments, and often reinterprets them, distorts them with new information, context and perspective, available 

now but not then.  
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Memory is often amended with new details, often inaccurate ones, filling in the gaps to make reminiscence 

fuller and more realistic. Memories are also influenced with feelings experienced in the present. The current 

point of view, mood, opinion and emotional state change the memory of happened events.  

Thus, accessing memory, we often change reminiscence. Actually, we re-consolidate and store already 

changed information but not the original. Any changes we make are stored in the neural circuits of memory. 

The previous version of the memories we just retrieved is being erased.  

Turning to memory, each time we rewrite the information, and the next time, remembering this event, we 

extract a new, corrected version. It is easy to imagine that after several accesses to any piece of information in 

memory, it may differ somewhat from the original.   

Effective processing of information requires appropriate memory volume and skills.  

Human memory system contains several stages, presented by short-term memory, working memory and 

long-term memory.  

Thus, the paper is focused on the methods of improvement of seafarers’ and students’ working and short 

memory.  

Therefore, the study deals with the essence of the short-term, working and long-term memories, their role 

in provision of seafarers’ activities and the ways of their improvement.  

The loading in short-term memory commonly has a severely restricted size and period, thus information 

is not remembered for a long time. Short-term memory relies mostly on an audio encryption for packing 

information. 

In its turn, working memory also has a limited capacity, aimed at short-term provision of information 

available for utilization, being a major factor for decision-taking and conduct. Despite working memory is quite 

restricted it may be enlarged via combination of information into groups of units. 

Information got via short-term and working memory is finally stored in long-term memory and may be 

kept for unrestricted period of time.  

Therefore, taking into consideration features of deck officers’ activities, working and short-term memory 

shall be taken into consideration as the strategic elements, necessary for correct performance of mentioned 

above duties of officers in charge of navigational watch.  

Let’s track the possible ways of the problem solution through techniques of improvement and increase of 

working and short-term memory of the seafarers.  

The trends of the modern psychology propose the use of different ways to improve working and short 

memory skills but we’ll offer two of them because of their direct links with maritime sector. 

So, the first one is chunking - a technique by which a person may extend his/her working memory capacity. 

Thus, chunking, is the process of composing of the separate components of information and arranging 

them into bigger groups (3).  

By composing information pieces into a larger set, a person increases the volume of information to be 

remembered. One of the usual examples of chunking effectiveness is related with chunking of digits of unknown 

phone numbers. For example, if it is not so easy to remember number containing: 3-6-0-0-22-4-1-5, its chunking 

combination of 360-022-415 is much easier to remember. 

Actually, chunking is also a process by which a person links information into meaningful groups. If the 

regular person may keep only about four dissimilar sets in short-term memory, chunking may significantly 

expand one’s memory volume.  

The second tendency of memory increase is aloud repetition technique (3). A person, loudly repeating 

information remembers it easily and faster than without aloud repetition.  

Thus, combination of chunking and loud repetition of critically important information, delivered via 

shipboard equipment, shall support its stable storage in the working memory and its transfer to the short-term 

memory, considerably rising memory use time and avoiding seafarers from mistakes.  

Maritime empiric practice, having the evidences of chunking and aloud repetition use within the onboard 

procedures shall also be taken into account.  
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3. Empiric evidence of imoortance of chunking and loud repetition application in Marine Communication 

procedures 

According to the procedure of external Standard Marine Communication Phrases, prescribing the structure 

and the rules of application of three standard messages of the Global Maritime Distress and Safety System, 

chunking is an obligatory part of procedure.  

For example, the standard message, which shall be used in case of the distress, message marker “mayday” 

shall be repeated three times (4).  

The typical message which shall be transmitted in case of urgency shall also contain message marker “Pan 

pan”, and address “All stations and/or all ships”, each one repeated for three times (4).  

Actually the same is required to broadcast the safety message with only one difference of the starting 

message marker “Securite” keeping the same addressing to “All stations and/or all ships” (4).  

The critical importance of loud repetition technique is prescribed in onboard standard marine 

communication phrases. 

According to the procedure, regulating implementation of the actions, following the standard wheel orders, 

all given wheel orders shall be loudly repeated by the helmsperson prior their implementation.  

For example, the helmsperson, being ordered “hard a port”, shall firstly loudly repeat the same order and 

then shall hold rudder fully to port. The officer giving the orders shall accept the helmsperson’s reply (4). 

The similar rules of loud repetition cover the procedure of standard engine orders’ implementation. 

Thus, the given engine orders shall be loudly repeated by appropriate person, acknowledged by the watch 

officer and then be carried out.  

4. Conclusion  

Thus, linking the number of human factor-caused accidents, effectiveness of chunking and repetition 

techniques and existed empiric evidences of above-mentioned techniques in onboard procedures, it becomes 

evident, that psychological aspects of the policy of maritime education and training shall take memory increase 

issues into consideration.  

The cadets and officers, equipped with the skills of their memory increase will be more effective and safer. 

Therefore, chunking, loud repetition and other technologies, increasing the cadets’ and seafarers’ memory, shall 

be included into the policy of the further development of maritime education and training, providing their further 

application in different onboard procedures, related with rapid handling and effective operation of constantly 

rising amount of information coming from the onboard equipment.   
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Abstract: This paper analyses the state of the cruise industry during the COVID-19 pandemic, with a focus on 

the fleet of cruise ships before and after the worldwide disease. Due to the suspension in the cruise industry, 

many companies have had trouble continuing their business. The approaches that companies had were various, 

some of them have sent their ship to the anchorage while others had a cold layup. The last option for the 

company that could not manage the loss due to the pandemic, was selling ships into the scrap. The first aim of 

this paper is to display the state of a fleet in the cruise industry, introduce the new generation of ships yet to 

come, and the correlation between scrapped and newly released ships. The second aim is to present the 

innovations that are coming with a new generation of ships. It needs to be considered that newly released ships 

will need to be constructed in accordance with the latest IMO regulations considering the sulphur content of 

fuel and the Convention for the Control and Management of Ships Ballast Water and Sediments. 
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INTRODUCTION 

 At the end of 2019, the first cases of the new unknown disease started to appear in the city of Wuhan 

in China. After a short period of time that new virus, now called COVID-19 spread all over the world and 

caused the first global pandemic in the history of humanity. The pandemic was declared by The World Health 

Organization (WHO) on 11th March 2020. It struck the cruise industry tremendously. Virus put on hold normal 

life, traveling, and even going to offices. On March 13, 2020, Europe became its centre. Under these 

circumstances, international shipping has experienced negative consequences of the pandemic. However, 

COVID-19 is not the first international crisis faced by the cruise industry. This industry faced various crises 

over the years, in the 20th century it was the Spanish, Asian and Hong Kong flu, whilst in the 21st century, it has 

been the terrorist attacks on 9/11, the global financial crisis in 2008, and nowadays COVID-19. The cruise 

industry was hit hardest of all industries and COVID-19 has dealt a devastating blow since this virus went 

globally and disabled traveling.  

 

1. CRUISE INDUSTRY BEFORE COVID-19 

 

It is estimated that the cruise industry nowadays is worth approximately 150 billion US dollars, but it was 

not always a that profitable business. Between 1970 and 1990 there were less than four million passengers on 

cruise ships worldwide annually. However, since 2000 the number of passengers on cruises has grown steadily. 

The world cruise industry has had a steep rise in passengers between 2009 and 2019, from approximately 17.8 

million to 29.7 million passengers worldwide [17]  as Fig 1 shows.  
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Fig. 1. Number of passengers on cruise ships 2009-2021 

Source: Statista [17]  

At the same time, cruise industry revenues have grown even faster, from roughly 15.7 billion US dollars in 

2010 to 27.4 billion dollars in 2019.[17] This trend was supposed to continue in 2020 when different analyses 

predicted around thirty-two million passengers onboard cruise ships. However, COVID-19 disabled traveling, 

so in 2020 only roughly 5.8 million passengers were on ocean cruises [17] while revenues plummeted by 88% 

in a year to 3.3 billion US dollars. One year prior to COVID-19 was a record year for newbuilds with twenty-

four new ships being delivered in 2019, making it the biggest year ever for new vessels on market. The industry 

provided more than 1.1 million jobs with an annual payroll of more than 50 billion US dollars. In the global 

cruise market in 2019, there were 346 cruise ships and during the first half of 2019, they made a total of 

approximately 30000 journeys covering more than 13.5 million nautical miles. Albeit around 75% of the market 

is controlled by three main players Carnival Cruise Lines, Royal Caribbean Cruises and Norwegian Cruise 

Lines Holdings which are collectively bringing 34.2 billion US dollars in revenue in 2018 alone. There are two 

main revenue channels for cruise ships which are ticket sales (around 62%) and onboard purchases (such as 

alcoholic drinks, gambling, art , auctions, etc.) and shore excursions, which make up the remaining 32%. In the 

first half of 2020 the number of cruise ships operating had increased by 10, giving the total fleet of 356, but due 

to the pandemic total number of journeys was down by a staggering 53% giving it a total of approximately 

14000.  However, due to less restrictions it is expected for the industry to hit numbers as before pandemic.  

 

2. CRUISING INDUSTRY DURING COVID-19 

 

The first ship which was put in quarantine was Diamond Princess after the first passenger, an 80-year-old 

man started to have coughing symptoms. Shortly after he disembarked in Hong Kong and visited the hospital 

while the Diamond Princess continued her voyage. On 1st  February 2020 that passenger was tested positive for 

COVID-19 and the ship was scheduled to return. On 5th February there were 3.711 people onboard Diamond 

Princess, passengers and crew combined. Japanese Government required 3.600 of them to be quarantined for 

next 2 weeks, until 19th February. In that period Princess Cruises reported an increase in the number of positive 

cases. Eventually 712 people were tested positive on Diamond Princess and 10 have died. [15] After the WHO 

declared pandemic, the Viking Cruises suspended 64 river-based fleet and six ocean going ships. Many 

countries across the globe have closed borders in order to fight COVID-19 thousands of passengers as well as 

crew members were locked on ships. In mid- March 2020 Canada banned all ships with more than 500 people 

from docking in their ports. Australia, New Zealand, and United States banned all ships arriving from foreign 
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ports and instructed all ships with foreign flags to leave the country. Biggest impact of COVID-19 had Holland 

America and Princess Cruises because of their significant presence in Far East, in the other hand least impact 

of the pandemic have had Norwegian Cruise Line Holdings. However, the whole industry was hit hard with 

2500 job loses daily around world in 2020 and 13 ships were sent to scrap in the same year. For comparison in 

2019 only two ships were sent to scrap and three years prior not single ship has been sent to scrapyard. All these 

events lead to staggering fall of shares by 70% of three major companies in the cruising industry causing 

Carnival Cruise Lines, Royal Caribbean Cruises, and Norwegian Cruise Lines Holdings. These events forced 

companies to consider lay-up options. Cruise ships around the world had been prevented from docking, so the 

scale of potential lay-ups was a new phenomenon for the industry, and owners and managers had to face tough 

decisions as to what type of lay-up and in which position is appropriate for each cruise ship. There are three 

main lay-up types divided by duration of each. Lay-ups to consider are hot, warm, and cold lay-up. Cold lay-

up of a year or longer may be considered in special cases for ships which will likely be out of service for longer 

period, for example ship could be upgraded during low market and after market recovers, owner could sell it 

for higher price. During cold lay-up only small percentage of crew stays on board a ship to secure emergency 

requirements such as fire, flooding, and mooring security watch. Machinery is taken out of service and the 

vessel has only emergency power. For vessels in cold lay-up process of recommissioning could take more than 

a month if ship has been mothballed for several years. At the very beginning of the pandemic owners were 

determined to bounce back as soon as possible so most of them chose hot or warm lay-up options, very few 

chose cold lay-up. Owners had to balance multiple factors such as estimated time the vessel will spend in lay-

up, operational costs, recommissioning cost, age of ship and potential recycling value. For shorter period up to 

three months, owners consider hot lay-up, where simultaneously ship stays fully operational in terms of class 

and flag. During hot lay-up machinery and equipment are kept in such a way to enable speedy reactivation, but 

measures can be taken to tight operational costs. Also, crew can be reduced to minimum safe manning level, 

for cruise ships that number is around thirty, half for deck and navigation requirements and half for the 

engineering requirements. A doctor and cook are also required to be on board. Warm lay-up should be 

considered for ships that will be out of service up to one year. During warm lay-up crew is reduced below its 

trading limit in dialogue with flag, port authority and insurance providers. Recommissioning takes longer, 

potentially up to several weeks.  

2020 brought the cruise industry to a complete halt, around four hundred cruise liners worldwide were at 

some point lying at anchor. Older ships have been sold or scrapped to reduce costs, revenues were at nearly 

zero for months. The industry suffered multi-billion dollar losses. In Europe alone, more than 200,000 jobs 

were lost in 2020, and tens of thousands of employees worked reduced hours. However, during COVID-19 in 

2020, the Caribbean remained the most popular cruise destination, with Asia and China at number two and the 

Mediterranean third, [3]  which is becoming an increasingly interesting cruise destination and could even 

surpass the Caribbean because it offers exactly what cruise companies are looking for. Almost all year round 

the weather is fair and there is no risk for ships, it offers different cultures and attractions at short distances with 

the possibility of many itineraries, it offers something for everyone. Europe, as one of the largest freight hubs, 

is investing a lot of money in the development of the cruise industry, especially in the Mediterranean, where 

Barcelona is currently one of the largest cruise ports.  

As for popular cruise holiday regions, fig. 2 shows comparison of 2017 and 2020 [3]   shows the US market 

shrinking from 35.4% to 32%, while the Mediterranean increased from 15.8% to 17%. Also, the Chinese market 



 

77 

is in a slight decline of 1%, while in the Asian market, we see a slight growth of 0.6%. 

 

Figure 2. Cruise line development by region 

Source: CLIA [3]  

 

 Because of the pandemic and different politics in fighting it, the cruise industry in some regions such as 

the Mediterranean and US is expected to recover and hit new records, but in other regions, such as the Far East 

regions, the industry will still cope with bouncing back. The situation for the cruise industry in some parts of 

Europe is also not promising due to Ukraine- Russian war, and it will surely have a big impact on regions in 

northern Europe. 

 

3.  POST COVID-19 CRUISE INDUSTRY 

The recovery of the cruise industry is tied to the global success of vaccination. There is a small realistic chance 

for sustainable recovery until the pandemic is put under control. At the time of writing, the majority of mainland 

Europe is vaccinated, around 73%. Although, Europe has restricted sanctions and its citizens will probably have 

summer without restrictions, in Asia people are again in lockdown, meaning the European market will probably 

recover, while on the other hand Asians will be put on hold. The Caribbean remains the most popular cruise 

destination, with Asia and China at number two and the Mediterranean third, which is becoming an increasingly 

interesting cruise destination and could even surpass the Caribbean because it offers exactly what cruise 

companies are looking for. Almost all year round the weather is fair and there is no risk for ships, it offers 

different cultures and attractions at short distances with the possibility of many itineraries, it offers something 

for everyone. Europe, as one of the largest freight hubs, is investing a lot of money in the development of the 

cruise industry, especially the Mediterranean, where Barcelona is currently one of the largest cruise ports. 
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Fig. 2. Top five destinations by average passenger volume from 2018-2020  

Source: CLIA 2020 [3]  

 The industry will have a tough job to restore its reputation, which has been damaged over the years even 

before COVID-19. Cruise ships have been destroying cities such as Venice, Barcelona, and Dubrovnik with 

their harmful over-tourism. Some of those destinations such as Venice permanently banned giant cruise ships 

from entering the historic city. The reason for that is ecosystem violations and threats of being put on to 

UNESCO list of endangered world heritage sites. The ban came into force on the 1st of August 2021 and 

prohibits ships exceeding 180 meters in length or ships bigger than 25000 tons from entering the lagoon to 

sustain Venice’s historic canals, waterways, and public squares. The question arises: What is next? Cruise ships 

visiting the area must dock at a town called Marghera, which is located on the mainland behind Venice, but still 

part of the Venetian lagoon. However, The Italian Government is planning a whole new port outside of the 

lagoon, but it will take some time. Albeit reluctantly, over the last past few years, cruise operators have invested 

billions of dollars to create cleaner and more efficient vessels, and that is something that industry will continue 

to do despite the huge losses they have made due to pandemics. 

After the pandemic, there were some changes in the cruise ship market. Most modern cruise ships can 

be in service for more than 40 years. Cruise ships built in the 1970s and 1980s are usually repurposed to smaller 

cruise operators. It is not uncommon for 40-year-old cruise ships to go to the scrapyard, on the other hand 

relatively new ships usually don’t go to scrapyards, yet exactly this has happened during the pandemic. During 

that period, companies saw an opportunity to send old ships to the scrapyard and order new ships, which will 

be built with the latest regulations related to environmental protection. According to [5] in 2016 zero cruise 

ships ended in a scrapyard, in 2019 only two were scrapped but the Covid crisis sent 13 cruise ships in 2020 

and nine cruise ships in 2021 to scrapyards. However, out of 85 new cruise ships, 27 (32%) are LNG powered. 

The companies are guided by the goal of zero greenhouse gas emissions by 2050 and thus are not only 

developing LNG-powered ships, but also some other alternative fuels. Hydrogen, fuel cell propulsion, is in a 

high stage of development because it is a fuel with zero pollution emissions, and the product of combustion is 

heat and water. Hydrogen ships already exist, but they have not yet started commercial production. Battery-

powered or electric-powered ships are also being developed, although this is currently only applicable to smaller 

ships and short distances, there are indications that in a hybrid form this technology could also be applied to 

ocean-going ships. 
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Fig. 3. Cruise ship order book 2022-2027 

Source: CLIA [4]  

According to [4] by 2027 it will have 26 LNG-powered ships, which is 16% of the total number of cruise 

ships. 231 cruise ships will be fitted with advanced wastewater treatment systems, which make up a total of 

81% of the global capacity of cruise ships. In order to reduce pollution from ships while in port, instead of 

operating ship generators to produce electricity, a connection to the land electricity grid will be used, 174 ships, 

which is 66% of global capacity. Existing ships will be fitted with an exhaust gas purification system on 176 

ships, which will make up a total of 81% of the world's cruise ships. Currently, the global cruise ship orderbook 

has 85 (Fig. 2.) newbuild orders through 2027.[6]  

 

4. CONCLUSION 

The cruising industry was developing rapidly, from couple million passengers in the late 20th century to 

close to 30 million passengers in 2019. It seemed like nothing could stop this rise. No one could predict the 

pandemic and the influence it had on every industry worldwide, especially in an industry that depends on 

traveling without restrictions. The industry is changing in many aspects, and global climate changes combined 

with the pandemic forced and sped up the industry to change in a way never seen before. New regulations are 

forcing companies to change the design of ships, the technologies used on ships, and the fuel used. But not only 

the mechanical things are changing, but also entertainment on cruise ships must keep up with the latest 

technologies and must provide entertainment to anyone, regardless of age, demographic, interests, or any other 

parameter that defines a person. The pandemic has impacted the cruise fleet in this regard, as companies have 

had the opportunity to scrap old ships and potentially order new ships with new designs and technologies. In 

addition, shipping companies are investing in research to find a solution that will work for existing ships as well 

as the new generation of ships that may run on electric power or hydrogen. And all with the goal of having a 

green and sustainable future for us and the generations to come. However, the pandemic is still not over, and 

not all destinations and markets are ready for cruise ships, and the only way to travel like before, and to bounce 

back is the global success of vaccination. Until then, there is a small chance to reach the numbers and goals set 

back in 2019. The industry is building ships bigger than ever but at the same time, over-tourism is a topic that 

pops up more and more often, meaning that the industry is probably at its peak or will be in near future in terms 
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of ship sizes and passenger capacities. Europe alongside Australia set high goals for gas emissions so it can be 

expected that the majority of cruise ships that will be ordered in the next 10 years will be powered by LNG. Of 

course, there are other solutions to achieve this ambitious goal of zero greenhouse gas emissions by 2050 such 

as hydrogen-powered ships or battery-powered ships, however, neither technology is ready for wider 

application. However, the industry’s biggest players have declared and are dedicated to achieving this goal by 

2050.  
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Abstract: For Georgia, the black sea is the key to the world ocean and at the same time an important resource 

base, recreational area and artery of foreign relations. Today it faces many environmental problems. Most 

people throughout the world have become increasingly concerned in recent years about safeguarding and 

cleaning up oceans, seas, waterways [1]. In order to prevent the ecological condition, or to improve the 

existing condition, the Black Sea also needs to be cleaned. There are different ways and methods of cleaning. 

But the primary task is to identify and constantly monitor sources and locations of contamination. It is very 

important to monitor the wastewater in the sea - rivers and canals as the primary polluting sources of ocean 

water. It is known that 80% of the waste in the Black Sea flows from rivers. So, I decided to explore the 

rivers and canals that flow into the Black Sea. To do this, we used the methods of observation and analysis, 

we created photo materials. Based on the statistical analysis of the obtained results, we formulated 

conclusions and recommendations. 

Keywords: contamination, wastewater, monitor sources, observation and analysis. 

 

1. Introduction 

After attending a public lecture organized by the Maritime Academy on "Raising Public Awareness and 

Reducing Marine Waste to Protect the Black Sea Ecosystem", I became interested in understanding how 

students are aware of the issue of pollution in the Black Sea. I interviewed my peers and older students (about 

100) and analyzed the answers. The result was a fairly low level of knowledge about the identification of marine 

ecological problems and its prevention. I decided to research this issue in more depth.  

The main object and direction of the research is the study of the confluence of the rivers that flow into the 

Black Sea. Rivers are arteries that carry solid waste from land to sea. Therefore, rivers should be initially 

monitored for various types of pollution, and cleaning works should be carried out in order to minimize the risk 

of sea pollution from rivers. 

 For this purpose, I first sought information on the sources and types of possible pollution of the seas from 

the rivers. I have also identified rivers of interest for the study, which will flow into the Batumi waters of the 

Black Sea: Bartskhana, Korolistskali (Figure1), Chorokhi, Mejinistskali [2], (Figure2). As well as canals that 

flow from Lakes Nuria (Figure3) and Ardagan (Figure4) near the coast.  

 

 

 

 Figure1 - Korolistskali   

 

 

 

 

  

 



 

82 

 

 

 

 

 

 

 

Figure2 - Mejinistskali  

  

 

 

 

 

 

 

 

 

 Figure3 - Nuria lake 

 

 

 

 

 

 

 

 

 

 

 

 

Figure4 - Ardagan lake  

 

Based on observations in the area near the confluence of rivers in different weather conditions (dry, 

rainy), we came to the conclusion that rivers and canals in the Black Sea are mainly contaminated with plastic 

bottles, disposable diaper, cigarette butts, disposable mask, plastic bag, etc. These items take almost half a 

century to decompose in water. 
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Table 1 - shows the duration of decomposition of different types of waste (the period of time required 

to decompose different types of waste in water). 

 

Items Duration of disintegration 

Cigarette butt 8-15 years 

Plastic Bag 10-20 years 

Disposable mask 350 years 

Disposable diaper 450 years 

Plastic bottle 450 years 

2. Detection and identification of various types of contamination 

The 21-st century is the age of modern technology. Using these technologies, humans can easily monitor 

rivers as well as seas and oceans. One such method is the use of drones in the process of monitoring a waterbody. 

The drone will allow us to better understand where, how and why solid floating debris accumulates in certain 

places, in river valleys, in tributaries. With their help we will be able to take photos and videos. With special 

software it is possible to identify solid waste and create a database. Using the database, we will be able to move 

these points and mark them on an electronic map. Finally, it is necessary to carry out cleaning work and find 

ways to solve the problem effectively. 

Australian Government Agency, Commonwealth Scientific and Industrial Research Organization 

(CSIRO), first interested in using drones in 2020. They decided to devise an algorithm that would use open-

source data (including river flows and population density) to help identify hotspots. Much of the plastic, which 

originates from the Mekong River ends up off the coast of Australia and poses a threat to wildlife on this side. 

Nevertheless, no country has been interested in developing this idea since 2020. However, many studies have 

been conducted in this direction [4].  

 

  

 

 

Figure5 – DJI Matrice 30 

 

 

 

There are many types of drones, but the DJI Matrice 30 (Figure.5) is the best for monitoring. With its 

hybrid zoom camera, it is possible to focus from a distance. It is additionally equipped with a thermal camera. 

The drone allows us to monitor the water body both day and night. It should be noted that drone use (flight) is 

possible in sunny as well as rainy, windy, icy weather. Flight duration is 41 minutes. It can fly 3395 km, which 

is quite enough to monitor large rivers flowing into the Black Sea. The drone automatically uploads the taken 

photos and videos to the database.   

In a report on the pollution of the Black Sea prepared by the BBC, the Black Sea is mentioned as the most 

polluted sea in Europe. One of the most polluting is the faulty waste system in the region and especially in 
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highland Adjara. There are many illegal landfills that cannot be controlled, and in the event of a flood, this solid 

waste is dumped into rivers and from river into the Black Sea.  

It is possible to collect and clean up floating remains in the Black Sea using small vessels (e.g., a raid boat, 

or a training ship). 

For the first time, The Ocean Cleanup, a well-known organization, in used the ship and the stretched net 

between them to clean ocean remains in 2021. Waste was identified and sorted. Conclusions and 

recommendations were made on the basis of the conducted research: 

1. The length of the net should be up to 800 meters and the depth up to 3 meters; 

2. The bottom of the net should be open to allow fish and aquatic organisms to escape this barrier 

and not fall prey to it; 

3. The grid should be U-shaped so that waste can be easily retained; 

4. The ship must move straight, at very low speeds; 

5. Disposal and sorting of collected waste should be done on the deck. 

For Black Sea area of water of Batumi – as a small pool compared to the ocean – it will be enough for 

only one ship to catch the net (Figure 6) and remove the net full of waste on the deck. In the implementation of 

the waste treatment operation, it is possible to use the training ship "Cadet" owned by the Batumi State Maritime 

Academy and our own students (Figure 7). 

 

 

 

 

 

 

 

 

Figure6 - 3D model for waste controlling at sea 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure7 - Training ship “CADET” 

 

The deck of the training ship "CADET" allows us to successfully carry out cleaning works [3]. There will 

be no need to purchase a useful net for collecting different types of waste and incur additional costs. First year 

students of Batumi State Maritime Academy take courses "Maritime Affairs" and "Training Practice", within 

which students can prepare nets, various knots and the necessary materials. In addition, the academy has a 
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vocational center that provides vocational education programs. One of them is the vocational program of 

"Fisherman". Students' involvement will increase their motivation and interest in learning, which in turn will 

guarantee the strengthening and development of their skills. 

In the future, after collecting floating remains, it is possible to sort, recycle and use it as a secondary 

product. There are seven small-capacity raw material processing enterprises operating in the Adjara region. By 

establishing contacts with these enterprises, with their help and involvement, it is possible to recycle solid waste 

from the sea and produce items that will be useful again for the maritime sector. From plastic we can get the 

following nautical items, these are: protective helmet, earplugs, open and closed goggles, face shields and other. 

 

4. Conclusion and recommendations  

The ecological condition of the Black Sea has deteriorated in recent decades. Any irresponsible human 

behavior has a negative effect on the Black Sea basin. The use of new technologies for waste monitoring and 

subsequently clean it up will help to minimize the risk of pollution of the Black Sea. 

Batumi State Maritime Academy has sufficient resources to contribute to the cleaning of the Black Sea 

coast. The Academy-owned training ship “CADET” can remove various floating remains from the sea as part 

of its training-swimming practice. 

By utilization of waste, we have the opportunity to produce personal safety and hygiene products, which 

we will use not only for marine, but also for various purposes. 

Clean coat – in addition to preventing health conditions, also creates a basis for attracting more tourists, 

which is a prerequisite for the economic development of our region.  

Finally, these recommendations and selfless work will have a great impact on raising public awareness, 

and this will lead to the partial elimination of pollution in the Black Sea. 

 

I would like to thank Ms. Mzia Diasamidze, Professor of the Navigation Faculty of the Batumi State 

Maritime Academy, and Associate Professor Ana Shotadze for their assistance and support in the preparation 

and research of the paper. 
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Abstract: Maritime security is a general term for protection of vessels from terrorism, piracy, 

robbery, illegal trafficking of goods and people, illegal fishing and pollution. Maritime safety includes 

everything from ship construction to the level of professionalism of the crew. It is vital to provide optimal 

conditions and resources for propelling the ship safety at sea. 

 In response to the global risk of sea incidents IMO developed the ISPS Code in December 

2002 as part of the SOLAS Convention 1974. This surely decreased the number of incidents. The 

technologies are another crucial part of improving the safety and security of the ships and their companies. 

They are developing on daily basis and some of today's technologies might be revolutionary for 

the industry in terms of reducing the threats. 

The concept of the ISPS Code is creating a triangle of responsibilities – the Company, the Ship 

and the Port – that all have their roles to minimize and eliminate the risks and incidents due to criminal 

activity.  

The following presentation will inevitably show you what are the most efficient ways to boost 

ship safety and how all that will help industry to outstand and continue developing despite the danger of 

life nowadays. 

Keywords: safety, security, incidents, risks, solutions

  

Introduction  

Enhancing maritime security and safety depend on updating the already created conventions, annexes, 

rules etc. Their aim is to prevent us from the fast developing world and the increasing risk of technical 

problems on the ship’s equipment. High-techs is our future. They ease sailors’ life by automatizing the 

calculations of future results and outcomes. For example, ships with no pilots are the newest project 

released to the companies connected to the maritime business. 

 The idea of improving the security and safety is result of the international relationships between 

countries fighting against piracy, terrorism and cyber-attacking. The result of these relations end up as 

organizations for economy support or scientific projects (science invention) developed by specialists from 

all over the world. 

Before & After. From its modest origins as Egyptian coastal and river sailships around 3,200 BCE, 

maritime transportation has always been the dominant support of global trade. By 1,200 BCE, Egyptian 

ships traded as far as Sumatra, representing one of the longest maritime routes of that time. 

About 5,000 years ago, the first major trade routes were formed between modern-day India and 

Pakistan along the Arabian Sea. Due to bandits attacking caravans, land travel became dangerous and 

mariners began to travel on the sea. [1]  

In the beginning there were no certain rules of the road at sea but at the same time there were not 

that many ships. Environmental pollutions, conventions about what is allowed and what is not were not 

created because the ship industry was not that popular among people. 

Nowadays the international shipping industry is responsible for the carriage of around 90% of world 

mailto:1019105@nvna.eu
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trade. Shipping is the life blood of the global economy. Without it the world would not be the same but 

there are many problems that had to be solved.  

Top Issues in 2020 

 Health and Safety Risks to Seafarers a Major Concern. ... 

 Environmental and Sustainability Issues Remain Top of Mind. ... 

 Economic and Geopolitical Tensions Mount. ... 

 Digitalization Holds Promise 
Conventions such as STCW, COLREG, MARPOL etc. are the reason why this industry has its 

limits. The world most effective good transfer is kept under control and there are more than enough rules 

companies have to follow strictly. This is not only for their own safety but is connected with most global 
problems such as pollution, global warming etc. 

Conventions, annexes and rules. It has always been recognized that the best way of improving 

safety at sea is by developing international regulations that are followed by all shipping nations. Several 

countries proposed that a permanent international body should be established to promote maritime safety 

more effectively, but it was not until the establishment of the United Nations itself that these hopes were 

realized. The IMO Convention entered into force in 1958 and the new Organization met for the first time 

the following year.  

The International Convention for the Safety of Life at Sea (SOLAS), the most important of all 

treaties dealing with maritime safety, was the IMO's first assignment. This was accomplished in 1960, and 

the IMO thereafter focused on issues such as international marine traffic facilitation, load lines, and the 

carriage of dangerous products. [2] 

The Global Maritime Distress and Safety System (GMDSS) was established in 1988, and 

implementation began in 1992. The GMDSS was completely operational in February 1999, which means 

that a ship in distress anywhere in the world may now be  assured of rescue, even if the ship's crew does 

not have time to radio for assistance, as the message will be relayed automatically. [2] 

On 1 February 1997, the 1995 amendments to the International Convention on Standards of 

Training, Certification and Watchkeeping for Seafarers, 1978 entered into force. They greatly improve 

seafarer standards and, for the first time, give IMO itself powers to check Government actions with Parties 

required to submit information to IMO regarding their compliance with the Convention. A major revision 

of the STCW Convention and Code was completed in 2010 with the adoption of the "Manila amendments 

to the STCW Convention and Code". 

The mission of IMO, as summarized, is “to promote safe, secure, environmentally sound, efficient 

and sustainable shipping through cooperation. This will be accomplished by adopting the highest 

practicable standards of maritime safety and security, efficiency of navigation and prevention and control 

of pollution from ships, as well as through consideration of the related legal matters and effective 

implementation of IMO’s instruments with a view to their universal and uniform application." [3] 

Science/technology inventions.  

Artificial Intelligence (AI): Artificial intelligence is used in the marine industry for a variety of 

applications, including predictive maintenance, autonomous navigation, and route optimization, among 

others. However, AI's important role in these tasks is to evaluate the massive amounts of data generated 

by sensors, public information systems, and asset tracking in order to create meaningful insights. Startups 

use the analyzed data to increase forecasting accuracy and reduce fuel use, maintenance, and operating 

costs. Aside from that, artificial intelligence in underwater robots and vehicles aids in search and rescue 

operations as well as underwater maintenance. Startups also offer digital twins of ports, ships, and fleets, 

which use AI to continuously monitor and improve vessel and port management. 

Collision Avoidance System. Orca AI is an Israeli company that develops a ship collision prevention 

technology based on artificial intelligence. To establish an awareness system, the startup blends high-
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resolution thermal photography with deep learning. It provides collision forecasts and alarms in order to 

avert collisions and, as a result, save lives. The thermal camera also enhances visibility in low-light 

situations, while continuous data monitoring improves risk assessment and event response. 

IoT on vessels. The Internet of Things (IoT) allows consumers to operate ordinary devices using their 

phone or a centralized control system like a remote control. This means that users may use a button to turn 

electrical systems on and off, move doors, and open windows. [4] 

Such technology has a lot of potential in the business of shipping because it allows the vessel operator 

or passengers to operate things without having to be physically present. 

Individual cabins aboard passenger ships, for example, might be accessible remotely using an app or 

remote that guests would be provided with. IoT would allow control of hatch doors, bays, bulkhead 

systems, and hydraulics aboard container ships and other cargo vessels without the requirement for an 

operator to be permanently present on site.  

Remote access would save time in operations and provide the captain more control over the 

machinery in this situation. During port calls, loading and unloading operations, hatch doors and bulkhead 

systems must be closely monitored. It would free up employees for more vital activities if a single person 

could monitor and control the systems. 

Smart Defence Technology. The shipping business also includes the defense industry. Aside from 

the navy, supply and relay vessels, which serve as the backbone of every country's defense, are a primary 

focus. [5] 

Using smart technology in these areas would help fleets to become more self-sufficient and 

efficient. Provisioning and ferrying equipment to control ships such as aircraft carriers, for example, can 

be a big task during times of war. 

To ensure the highest level of standard in running military operations, all such actions taken by 

the smart technology should preferably be routed through an individual who can verify and activate the 

suggestions forwarded by the software. 

 

AR/VR in maritime industry. Augmented Reality in shipping and maritime is set to revamp the 

infrastructure by easing overall processes. From highly innovative maintenance and inspection to effective 

supply chain management, AR has made things simple and easy to optimize. Augmented reality is a cutting 

edge technology that merges the real and digital world, creating a mixed reality. VR and AR can be used 

in various spheres of shipping and shipbuild. 

Safety & Security 

Training. Nowadays, augmented reality is used for training and development in many countries. The 

benefit of using the augmented reality for training purpose is that it can introduce real-life experiences into 

the training environment, making the learning process more real and interesting. In addition,  the learning 

process becomes safer as the trainees can practice learning to overcome complex and risky situations, 

becoming near perfect before they become a part of real-life scenarios at the vessels. 

Maintenance and inspection. Not only training, but also maintenance and inspection tasks can be 

eased up with augmented reality. A research carried by Columbia University and US Marine Corps 

Mechanics examined the effectiveness of AR on vehicle maintenance. The research has shown that 47% 

of the defects were detected and repaired faster during the research phase. In 2019, a ferry operator TT-

Lines tested service and maintenace idea that utilizes AR to connect ship-shore crew. Voice-controlled AR 

wearables and remote guidance software were deployed and were monitored in real-time by Wärtsilä Seals 

and Bearings. This test has almost put a virtual engineer on the vessel. To improve repair and maintenance 

operations of stern-tube equipment, Wärtsilä has also introduced augmented reality and smart glasses. 

Through this, the crew at the site will be in a position to send and receive visual images and written 

instructions right in front of them on see-through displays along with carrying out inspection, on-site 

machining, and shaft straightening without the physical presence of a technician at the site. 
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Robotics  

 The digital revolution has brought great changes to our lives and robots have become the drivers of 

economic and social development. Modern robotics is spreading across almost all sectors, including 

the maritime industry. Now, we will highlight the main use cases and trends of robotics in shipping. 

Robotics in the marine industry. Robots are used for many purposes in the maritime industry, from 
cleaning and maintenance to fully autonomous vessels with no pilot, no captain and no crew on board. A 

fully robotic ship can travel autonomously, accompanied by several small drone boats and submarines, 

which he can send to carry out various tasks. The key direction of using robots is the execution of situations 

that are dangerous or potentially hazardous to human health. For example, the US Maritime Administration 

has partnered with SEA-KIT to build robotic vessels for oil refining, which is incredibly dangerous for 

workers who are regularly and has a constantly high risk of fire or explosion. 
 

Robots for cleaning and maintaining the ship's hull. This is a task that can be dangerous, 

challenging, and tedious. Traditionally, divers perform their work while the ship is moored in port or 

docked. The HullBUG is an example of an underwater hull cleaning robot, which moves across the boat's 

surface using a combination of rotating brushes and water jets to clean the build-up. 

 

Robots ship inspectors. Finding cracks, corrosion, and other serious complications can be difficult, 

especially underwater, where it is dark and cloudy. Inspectors have to spend a lot of time on every meter of 

the vessel. A team of students from ETH Zurich and Alstom Inspection Robotics to created a lightweight 

and versatile ship inspection robot. The prototype ship inspector robot  has four magnetic wheels with an 

overlapping wheelbase, allowing it to move around the bottom of the ship, even around I-beams and other 

obstacles.  

Fire robots on ships. The SAFFiR Firefighter Robot is an autonomous humanoid robot capable of 

detecting and extinguishing fires aboard a ship and working side by side with human firefighters using 

advanced technology.  

It is capable of performing tasks such as turning valves, collecting and dragging fire hoses, searching 

for survivors, and can withstand temperatures up to 500 degrees Celsius. It also features multimodal sensor 
technology for advanced navigation, allowing it to overcome obstacles and stay upright, even when the 

sea is rolling and tilting. Robots can respond to gestures and commands, and its sensor package includes a 

camera and gas sensor. An infrared and UV camera helps him see through smoke and detect the source of 

excess heat, respectively. 

 

Robotization in the maritime industry can help accomplish numbers of important tasks with greater 

efficiency and safety, provided they do not affect employment opportunities in an industry. Advanced 

robotics is already impacting maritime operations from the environmental benefits provided by regular 

hull cleaning to safer waters achieved through anti-piracy measures, the applications are extensive. It just 

goes to show that robots are really changing the marine sector. A healthy balance between robotization 

and seafarers' efforts is key to improving the quality and safety of ship operations for the benefit of the 

maritime industry. 
 

Conclusion. 

 In our fast-moving competitive world it is more than clear that technology is changing the way that 

we're living drastically.  It definitely goes without saying that maritime industry has also enormously 

changed over the last decades. All the conventions, annexes and rules have made shipping, sailing and 

transporting of goods - safer than ever before. During all these years we all have witnessed how important 

every detail is - wind, waves, weather conditions, political situation. Every decision that we make costs a 

lot of money, and sometimes, it can take human life. That's the reason why we don't have to stop here. We 

have to work hard, study hard. We have to learn to work with the technology that we have created in order 

to reach our most ambitious goals - zero air pollution, zero water pollution, zero deaths at sea and zero 

danger of piracy. Even though we have gone a long way, there is a lot to be do in the future. We are 

dreamers for a brighter future, believers that it will inevitably be one and optimists that we will be still 

alive to see how we reach Everest in Maritime industry. The world is changing every second, so must we! 
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