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Introduction

Seas and oceans are crucial for the European economy, providing important chances for new ideas
and growth. The shipping industry has been vital in improving people's lives and supporting ongoing
development for many years, and this importance is not likely to change anytime soon.

Shipping operates in a global market and is greatly influenced by international factors that also
affect national transport systems. This connection is expected to become even more importantin
the future. In this industry, skilled workers are the most important factor for making shipping
operations efficient, effective, and safe.

One major concern for European partners in maritime transport is the education and training of
seafarers. This highlights the need for better cooperation between shipping companies and
maritime training schools to ensure that the training matches what the industry requires.
Additionally, it's important to note that the maritime industry is very dynamic and can be affected
by various outside factors. It also has to follow strict rules at international, regional, and national
levels, which shows how complex and vital it is to maintain high standards in this sector.

In terms of safety, it’s essential to recognize that the human factor is one of the main causes of
maritime accidents on various types of vessels (Faturachman and Shariman 2012; Jiang, Yang, and
Li 2020; Dhillon 2014). Therefore, efforts to reduce and prevent maritime accidents should focus
on how to reduce the impact of human factors (Akyuz and Celik 2014.). These issues include poor
organization on ships, inadequate training, lack of teamwork and communication, poor decision-
making, and insufficient technical knowledge (Akyuz and Celik 2014; Lois et al. 2004; Bowo and
Furusho 2018; Paua 1999; Cordon, Mestre, and Walliser 2017; Anyanwu and Okoroji 2014).

Many reports from agencies like the Marine Accident Investigation Branch (MAIB) and the
Australian Transport Safety Bureau (ATSB) note that crews often lack necessary knowledge and
skills (Baker and Seah 2004), indicating a general shortage of competencies.

The growth of maritime transport has led to the fast development of new technologies on board,
which significantly impacts the training of seafarers. The rapid changes in technology and the
diverse work of seafarers mean that the necessary skills must be included in training programs at
maritime educationalinstitutions. While new technology can improve performance, it also changes
how tasks are done on board and how seafarers carry out their responsibilities. Adapting current
skills and learning new ones is key to successfully using new technologies. These adjustments are
among the biggest challenges facing maritime education and training institutions today.
Furthermore, monitoring and updating skills often do not align well with the needs of employers or
the industry.

The introduction of new technology and automation requires developing new skills or improving
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existing ones for the crew. Automation often reduces simple tasks and increases the need for more
complex responsibilities that require greater knowledge and understanding (National
Transportation Safety Board, 1989). This means that skills once considered important may
become less relevant. Automation can change the nature of tasks, making some simple tasks
easier and certain complex tasks harder (Wiener, 1989).
Due to these technological advances, some operations on board have been eliminated while new
ones have been created. The main change involves the crew's evolving role in completing tasks,
which requires adapting their skills. Recent studies show that major changes in crew
competencies involve:

1. Improving existing skills.

2. Developing new skills.

3. Making some skills unnecessary (Gundic¢ et al., 2021; Gundi¢ et al., 2019).
In conclusion, the rapid changes in technology on board have impacted on the skills needed for
seafarers, emphasizing the need for continuous education and training that aligns with industry
advancements and safety standards. It is critical for maritime education to keep pace with these
changes to ensure that future maritime professionals are well-prepared.

Education of seafarers

Maritime Education and Training (MET) is traditionally defined as an educational process providing
students with the knowledge, understanding and proficiency required to assume different duties
on board ships (Zec, et al., 2020.). Maritime education focuses on teaching theory and knowledge
and is mainly offered by maritime academies and universities. On the other hand, maritime training
emphasizes practical skills for specific task on board ships. These training courses are shorter and
are typically offered by training centers, focusing on hands-on experience.

Most EU countries that has MET institution follow a structure that matches the Bolognha
Declaration, which means graduates earn a Bachelor's degree (BSc). Many MET schools are part
of local universities and also offer further studies, including Master's (MSc) and PhD programs.

Al EU MET institutions make sure that the education and training they provide meet the standards
set by the International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers (STCW Convention). This ensures that students get a thorough education that meets
international guidelines for seafarers.
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STCW Convention and IMO Model Courses

The International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers (STCW Convention) regulates the education of seafarers at the international level. The
STCW Convention was adopted on July 7, 1978, and it came into force on April 28, 1984. Its primary
purpose is to enhance safety of life at sea, as well as to protect the marine environment, by
establishing international standards for the training, certification, and watchkeeping for seafarers.
The STCW Convention comprises eight chapters and the Seafarers’ Training, Certification and
Watchkeeping Code (STCW Code), which has been part of the Convention since 1995.

The STCW Convention consists of two main components: Code A, which is mandatory and
includes minimum regulations for fulfilling the Convention’s provisions, and Code B, which provides
recommendations and guidelines for implementing Code A (STCW Convention, IMO, London,
2010). The Convention has been notably revised in 1995 and again in 2010. The original version,
introduced in 1978, was predominantly focused on theoretical knowledge. However, the
amendments introduced in 1995 shifted the focus towards practical skills and competences that
are supported by theoretical knowledge. With the amendments made in 1995, the concept of
competency-based education was introduced into the STCW framework (Zec et al., 2020; Gundi¢
et al,, 2020). It establishes the competencies required for seafarers to perform their duties on
board, defining "competence" as a combination of knowledge, proficiency, and skills. The
necessary competences for on board duties are listed in Code A and are categorized for deck
department, engine department, and radio department.

For each competence, there are specific components outlined, which include associated
knowledge, understanding, and proficiency, as well as methods for demonstrating competence
and criteria for evaluating competence. These elements ensure that each competence is clearly
defined and measurable, facilitating effective assessment and training.

All maritime education and training institutions in countries that have ratified the Convention must
incorporate the competencies outlined by the Convention into their study programs and curricula.
Additionally, seafarer education programs must be updated in line with technological
advancements to ensure that seafarers have the skills needed for their roles. To support this, the
International Maritime Organization (IMO) has recommended using IMO Model Courses when
creating and executing educational programs. These Model Courses outline the curriculum,
learning outcomes, and required hours for training.

The competencies outlined in STCW Code A are further explained in STCW Code B and are
elaborated in the associated Model Courses. Each Model Course provides a deeper explanation of
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the subjects, requirements, and teaching methods necessary for each position on board. These
courses include:
- A course framework, detailing the scope, objectives, entry standards, and other relevant
information.
- Acourse outline, which consists of a timetable.
- A detailed teaching syllabus, including learning objectives that should be achieved upon
completion.
- Guidance notes for instructors.
- A summary of how students will be evaluated.

MET institutions

Maritime training and education vary greatly across availabe institutions, i.e. from privately owned
centers that focus only on short courses for seafarers and shipping companies to independent
maritime universities that provide more comprehensive education programs. This diversity allows
for a range of training options, but it also presents challenges in standardization and quality
assurance.

In all EU countries, the higher education programs provided by Maritime Education and Training
(MET) institutions are supervised by the relevant ministries for education and maritime affairs. This
oversight is crucial because it ensures that the education provided meets the required standards
and that degrees obtained are recognized and comparable to those from other higher education
institutions. This system helps maintain a level of quality across various institutions.

One of the key strengths of the maritime industry is that it operates under internationally recognized
standards for seafarers’ education. However, there are still significant differences in the education
and training systems among countries, influenced by their unique economic and cultural situations.
To effectively align maritime education across different countries, it is important to enhance
coordination and cooperation between maritime higher institutions, training centers, and the
industry as a whole. Sadly, such collaboration often falls short and does not adequately meet the
needs of the maritime sector.

A major challenge is the lack of cooperation among maritime training providers in various countries.
More cooperation is needed between these institutions and shipping companies to ensure that
training programs address the real demands of the industry. When educational institutions work
closely with shipping companies, they can better understand the competencies that
crewmembers need and develop courses that meet those needs.
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Furthermore, collaboration among maritime education and training institutions can facilitate
valuable exchanges of knowledge between countries. This sharing of information and best
practices is essential for improving the quality of education for seafarers. The maritime industry
cannot depend solely on national education methods; it benefits greatly from partnerships with
training providers from different countries.

By fostering these partnerships, there is an opportunity for the development and recognition of
micro-credentials in maritime education. Recognizing these smaller qualifications can help create
a more flexible and responsive workforce in the maritime industry. This approach allows seafarers
to gain specific skills that are relevant to their roles on board, enabling them to adapt to new
technologies and changing industry demands.

Maritime higher education institutions

Institutions that are formally associated with universities typically offer programs containing
courses that go beyond the requirements set by STCW. The curricula in these programs are
generally more challenging and comprehensive. Additionally, the quantity and scope of courses
that exceed STCW requirements can differ greatly between countries. Furthermore, while some
MET institutions provide the necessary practical training as part of their programs, others depend
on maritime training centers or, in certain cases, private training establishments in the shipping and
maritime industry.

Additionally, the approach to on-board training as mandated by the STCW Convention differs
across countries. In some countries, this training is integrated into regular education, but in others,
students must personally secure their own on-board placements.

MET institutions are not just focused on traditional study programs. They are increasingly
developing and offering a variety of refresher and upskilling programs tailored for seafarers and
employees who are already part of the maritime industry. These initiatives create a new market for
educational institutions and provide valuable support to the industry, especially if the courses are
delivered in a timely manner and meet the expected standards.

Over the past two decades, many higher maritime education and training (MET) institutions across
various EU countries have launched new programs that cater not only to students aspiring to enter
the maritime field but also to maritime professionals with on-board experience who are seeking
shore-based employment. These programs, particularly those aimed at experienced professionals,
aim to bridge the skills gap between on-board jobs and positions within the maritime industry.
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Training centers

Maritime training centres typically offer short courses that lead to Certificates of Proficiency. These
courses are designed specifically for the industry and are generally provided by private institutions
that develop and supply training in response to the immediate needs of the sector. Funding for these
courses usually comes from direct beneficiaries, which may include companies or individual
seafarers. As a result, maritime training centres can react quickly to the demands of the industry.
The number of maritime training centres varies widely, with potentially hundreds existing
worldwide. These short courses, many of which form part of regular education, have prompted the
establishment of these centres that primarily provide training to shipping companies and seafarers
who may not have acquired the necessary competencies during their formal education. The
majority of these training centres are privately owned and aim to generate profit. Some are fully or
partially owned by one or several shipping companies and typically focus on training their own
employees. In contrast, numerous MET institutions operate their own training centres as separate
entities, offering short courses to both their students and to external seafarers and shipping
companies.

Overall, the growth and diversification of maritime training initiatives reflect the industry's need to
continuously adapt to new challenges and technologies, thus ensuring that seafarers receive the
education and training required to meet contemporary standards and expectations.

Quality system

The responsibility forimplementing an education system that meets the requirements of the STCW
Convention lies with each Party to the Convention. Each Administration must decide which model
to adopt, ensuring it incorporates elements such as quality policy, quality management, quality
system coverage, quality control, quality assurance processes, and periodic external quality
evaluations. The requirements for quality standards apply to all stakeholders involved in the
implementation and activities of the STCW Convention, including Maritime Education and Training
(MET) institutions, administrations, ship operators, competence assessment, certification,
endorsement, and revalidation of certificates (Etman, 2020.).

In line with the principle of autonomy, each higher education institution has the freedom to select
a quality assurance system that best fits its needs (Tuljak-Suban, D. 2013.). The International
Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC)
have established a specialized system for standardization, working alongside national bodies in
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specific fields to set standards for institutions [ISO/IEC 17024, 2012; ISO/IEC 10667, 2011; Vujici¢,
etal. 2019.).

Most MET institutions implement a quality standard model based on or related to a specific ISO
quality model (Ruan, 1999.). Quality assurance within MET encompasses three main elements: the
proposed curriculum, teaching methodology and assessment, and adequate resources (Manuel,
Nakazawa, 2008.).

Proper and comprehensive adoption of IMO Model Courses can effectively support the
implementation of the STCW Convention, aiding training providers and qualified teaching staff in
designing and delivering new training programs. The International Maritime Organization (IMO) has
enforced Model Courses to assist instructors and trainers in their roles (Horck, 2003.; Vujicié, et al.,
2019.; VUjic€i¢, et al., 2020.). IMO Model Course 6.09 focuses on the planning and preparation for
effective teaching, instructional methods, and evaluating the teaching and learning process,
outlining the responsibilities of instructors. Specific IMO Model Courses, such as 1.30, 3.12, and
6.10, facilitate instructors in preparing and conducting official assessments of seafarers’
competencies (Etman, 2020.; Gamil, 2008.; IMO model course 6.09, 2017.; IMO model course
6.10, 2012.; IMO model course 1.30, 2017.; IMO model course 3.12, 2017.; Vujicié, et al., 2019).

Short courses

The maritime industry benefits significantly from having internationally recognized standards for
seafarers’ education. This advantage allows for a structured approach to training and
certification, which is crucial in a sector that is constantly evolving.

Competences needed for all types of vessels (section A-1l/2 of the STCW Convention) are, as a
rule, developed through formal education programmes. Today however, formal education
provides general knowledge on the total industrial environment (Grewal and Haugstetter, 2007.)
and very frequently does not comprise all the competences needed at the job market (Carron and
Carr-Hill, 1991.). Consequently, additional education programmes have been developing, and are
oriented towards obtaining competences needed in working environment (Ainsworth and Eaton,
2010.), e.g. short course for on board job. In the maritime industry, these educational programs can
be categorized into two types: those that are already established and mandated by the STCW
Convention, and those that are developed specifically by shipping companies (Gundic, lvaniSevié,
and Zec 2016; Gundi¢ et al. 2019).

Both, STCW and non-STCW short courses are usually offered by privately owned training
centres or maritime training centres which are run at maritime education higher institutions
as their separate profit-oriented units. Basic difference between these two types of
programmes lies in the fact that some are standardised and defined by STCW Convention,
whereas the others are generally the result of the companies’ needs and requirements.
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STCW Short courses for seafarers

For short courses stanardized by STCW Convention, IMO has developed model courses to serve
as guidlines for MET institutions while implementing STCW Convention standards. These model
courses ensure that STCW short courses across different institutions remain nearly identical in
structure and content, which helps maintain consistency. Each Model Course includes a course
framework, a course timetable, a detailed teaching syllabus, and guidance notes for the instructor,
and a summary of how students should be evaluated.

Short courses prescribed by the STCW Convention are usually similar in content and duration.
These short courses typically last between three to five days and are designed to ensure that
seafarers acquire the competencies necessary for specific purposes and different types of vessels.
These short courses can be incorporated in the degree programmes, or delivered as stand-alone
short courses. If courses are incorporated in study programmes, upon completion of a study
programme, students receive not only a Bachelor's degree (BSc) but also additional certificates
needed for jobs on board. However, that situation is not the standard and is left for the higher
education institutions to decide what to do.

Often, seafarers begin their careers on ships right after graduating from high school. Once they
accumulate navigational experience, typically after several years of work at sea, they usually
enroll in higher education institutions to complete their degrees. Furthermore, it is worth noting
that even before gaining on-board experience, seafarers participate in short courses mandated
by the STCW Convention, which are necessary for performing their duties. Throughout their
careers, they complete additional short courses based on the specific requirements of their
companies or the maritime industry. Unfortunately, the short courses they attend prior to
enrolling in formal education are often not recognized, even if the content overlaps with their study
programs or if they receive certificates from training centers affiliated with MET institutions.
Additionally, there is another category of short courses created to meet the needs of shipping
companies. The range and content of these programs vary not only by vessel type but also among
similar vessels operated by different companies, resulting in a lack of recognition from
educational institutions.
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Non-STCW short courses

While at sea on sophisticated vessels, seafarers often participate in various courses required by
their shipping companies. The number and content of these short courses can vary not only based
on the type of vessel but also among vessels of the same type operated by different companies,
making it difficult to determine the outcomes, content, and duration of these programs. The
development of new short courses is driven by the impact that emerging technologies and their
implementation on ships have on the competencies required by crew members. Consequently,
introducing new technologies necessitates the development of new competencies for the crew
and/or upgrading their existing skills, i.e. short courses which are result of the specific
requirements of shipping companies. These courses are not outlined by the STCW Convention
and the data about number, content and duration of these courses are unknown.

Although the maritime industry has the advantage of adhering to internationally recognized
education standards for seafarers, the reality is that cooperation between Maritime Education and
Training Institutions (METIs) and shipping companies regarding the improvement of educational
programs is not at a significant level. The primary challenge in this area is the lack of collaboration
between METIs across different countries, as well as insufficient partnerships between METIs and
training providers or shipping companies. Because of this lack of cooperation, information
regarding the types and number of non-STCW short courses that seafarers need to attend often
remains hidden, known only by the seafarers themselves and their respective companies or
training centers. Therefore, it is essential to analyze the additional courses required for different
types of vessels, especially sophisticated vessels such as LNG carriers, cruise vessels, and
tankers. These types of ships are at the forefront of the shipping industry, especially regarding the
adoption of new technology, safety measures, and a commitment to environmental protection.

Online short courses

In addition to traditional face-to-face training, seafarers frequently participate in online courses.
Examples of these online courses include STS Operations Training, Mental Health and Wellbeing,
Marine Risk Assessment, the 2020 Sulfur Regulations, Accident and Incident Investigation, and
Behaviour-Based Safety, among others. These courses cover a diverse range of topics primarily
related to safety on board, the mental health of seafarers, operations specific to certain vessel
types, and measures for environmental protection.
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Typically, these CBT (computer based training) courses, of which some have approval from
classification societies, are provided by companies such as Videotel, Seagull, iLearn, and MINTRA e-
Learning. Shipping companies categorize these online courses into mandatory courses that
seafarers of specific ranks must take and pass, along with recommended courses that are suggested
for particular ranks. In most cases each crew member has to solve a number of modules, the number
of modules depending on onboard position. They have to register solved module in order to get the
certificate.

Conclusion

The maritime industry benefits greatly from having internationally recognized standards for
seafarers' education, which help create an effective framework for training and certification.
While formal education provides general knowledge about the maritime industry, it often
does not cover all the competencies required on board ships. To address these gaps,
specialized short courses have been developed to ensure that seafarers get the needed
practical skills. This initiative reflects the industry's need for continuous education,
especially as new technologies and regulations come into play.

To ensure that educational programs remain relevant and effective, it is essential to promote
better cooperation between maritime higher education and training institutions, training
centres and shipping companies. Such collaboration can facilitate the exchange of
knowledge, leading to improvements in the quality of training and learning outcomes for
seafarers.

The ongoing development and recognition of short courses tailored to the industry's
requirements can further enhance the competencies of seafarers. As the industry evolves,
it is crucial for stakeholders to work together to align training programs with the changing
needs and expectations of the maritime industry. Ultimately, by fostering these partnerships
and improving communication, the maritime industry can prepare a skilled workforce.
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