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Abstract: Container ships play a vital role in global trade by transporting a significant portion of general cargo worldwide.
Despite extensive safety regulations, accidents continue to occur, often due to human error and non-compliance with
mandatory cargo stowage and securing requirements. This study analyses the need for specialised training for seafarers
responsible for cargo operations on container ships to ensure compliance with International Maritime Organization (IMO)
regulations and reduce accidents. A review of statistical data on container ship accidents, a comparative analysis of training
standards for different vessel types, and an examination of current IMO regulations related to container ship crew training
were conducted. The analysis revealed that human error is the largest contributing factor to accidents, and a significant
proportion of safety recommendations are related to cargo handling and transportation. However, the STCW Code and
IMO model courses lack specialized training for container ship deck officers, in contrast to the extensive training provided
for tanker officers. A survey of nautical students who completed their first contract as junior cadets on container ships
confirmed the findings, highlighting the need for ship type-specific training. The study recommends that the IMO review
the current training standards for container ships and consider introducing type-specific training for all crew joining
container ships to address this gap and improve maritime safety.
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I INTRODUCTION The evolution of container ships is a fundamental

aspect of maritime logistics driven by technological

Cellular container ships are essential for global trade, advances, economic requirements, and environmental

transporting over 60-70% of general cargo, including
industrial goods, electronics, clothing, and food. Their
efficiency and cost-effectiveness have revolutionized
logistics and international trade. However, shipping remains
a high-risk industry, with accidents continuing despite the
IMO’s (International Maritime Organisation’s) extensive
safety regulations.

Investigations by IMO  committees, flag
administrations, and classification societies reveal that many
container ship accidents result from non-compliance with
mandatory cargo stowage and securing requirements, often
due to human error. Despite existing IMO instruments and
various studies on maritime training, there is no
comprehensive research addressing the gaps in training that
contribute to human error in container ship operations.
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considerations, and has been characterized by the increasing
size of vessels, integration of advanced technologies, and
drive towards sustainable practices. The future of container
shipping is likely to be shaped by these continuing trends as
well as by the emerging challenges and opportunities for
shipping considered from a global perspective.

The size of container ships has been steadily increasing,
with the capacity of the largest vessels increasing from 5,500
TEU in 1995 to over 24,000 TEU in 2023 [1].

The introduction of ultra-large container vessels
(ULCV) is expected to continue, with forecasts suggesting
the development of vessels in excess of 27,000 TEU [2].
However, the economic feasibility of such large ships
depends on market conditions including freight rates and
load factors [3].
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The increased size of container ships has significant
implications for port infrastructure, necessitating investment
in facilities to accommodate these large vessels [4].

The continuing trend of increasing ship size will
continue to shape the shipping industry but will also require
careful consideration of economic and operational
conditions to ensure long-term stability of investment.

Although the evolution of container shipping has been
marked by significant progress, it faces challenges related to
standardization and adaptation to new technologies. The
need for uniform standards in container shipping often
conflicts with the rapid pace of technological change,
creating dynamic tensions that affect the evolution of the
industry, including crew training standards.

This study analyses the need for specialized
professional training for seafarers responsible for cargo
operations on container ships, ensuring compliance with
IMO regulations, and reducing accidents caused by human
error [5].

1. METHODS

This study reviews the statistical data of container ship
accidents, focusing on human error and non-compliance
issues. A comparative analysis of the training standards for
container ships and other vessel types is performed. A
regulatory review of the current IMO regulations and
guidelines related to container ship crew training is
conducted. The need for type-specific training for deck
officers is verified by processing survey forms completed by
4th year nautical students of the Nikola Vaptsarov Naval
Academy (NVNA) wupon returning from their first
employment as junior deck cadets on board container ships.

The research is limited to the training requirements of
master and deck department officers, but the results may be
extended to other ranks, as appropriate.

1. ANALYSES OF INCIDENTS WITH
CONTAINER SHIPS

Despite the continued efforts of all shipping
organisations concerned, we have witnessed container ship
accidents and incidents every year. Competent authorities
investigate the causes of these occurrences, the analysis of
which is used by maritime authorities to establish new safety
standards and to improve existing standards. Shipping
companies apply this knowledge to improve their
operational safety.

Comprehensive analysis requires a reliable and detailed
representation of the accident operating environment,
including the participants (persons, ships, port terminals,
operators), conditions (hydrometeorological), situation
(sequence of errors and omissions), triggering factors
(proximate causes), and root causes (personnel and
organizational factors). The IMO developed a specific
methodology for maritime risk assessment (FSA).
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Unfortunately, owing to high reputational risks, accident
conditions and accidents are often concealed by companies.
Thus, they could not be statistically reported and analysed.
Although flag administrations are obliged to conduct such
investigations, they are also stakeholders, as the reported
results affect their image as the body responsible for the
control of ships under their flag. Statistical analyses in the
field of maritime safety are mainly conducted at the request
of international insurance companies, and the results affect
corporate insurance policies in maritime transport. The
institutional systematic statistical analysis of maritime safety
has only been introduced in recent years and is limited to
specific shipping areas.

It is common practice for parties to contracts of carriage
(shipowners and charterers) to resolve their disputes through
arbitration, avoiding the public interest and thus preventing
independent and objective investigation and analysis of
incidents with fewer consequences.

In 2008, the IMO Maritime Safety Committee (MSC)
adopted a Code for the Investigation of Marine Casualties
and Incidents [6]. The relevant amendments to SOLAS
Chapter XI-1 were also adopted to make Parts I and II of the
Code mandatory.

In order to achieve efficiency in the collection and
processing of world shipping statistics, the IMO developed
the Global Integrated Shipping Information System (GISIS).
Its official website allows online access to information
provided to the IMO Secretariat by maritime administrations
in accordance with the IMO instruments. GISIS consists of
several subsystems, including modules with different
focuses, in accordance with MSC-MEPC.3/Circ.4/Rev.1 [7].
One was designed to systematize information about
maritime accidents and incidents.

A number of researchers are addressing the problem of
improving the maritime accident analysis system, and it is
widely believed that there is a noticeable shortage of data on
the consequences of maritime accidents [8]. Ma and Deng
[9] develop a complex network approach to risk factor
identification and find that controlling strategies can be
different depending on the situation. Fan and Yang [10]
developed a machine-learning model for marine accident
research in confined waters. Weng and Yang [11] applied a
statistical method to estimate worldwide marine accidents
and determine accident fatality rates. Maya et al [12] used a
fuzzy cognitive map to estimate the risk factors for marine
accidents. Chen et al [13] used a logistic model to analyse
total loss ship accidents and found that they were mainly due
to sinking and collision. Gucma and Androjna [14] used a
simplified estimation framework for the assessment. Chen et
al [15] conducted a systematic study of total loss marine
casualties worldwide, identifying grounding and sinking as
critical risk factors, and developed a model to analyse human
factors associated with marine casualties [16]. Yildirim and
Bashar [17] delineated human factors influencing marine
casualties using a Human Factor Analysis and Classification
System (HFACS) framework. Paolo et al [18] performed a
similar analysis using the cluster analysis method.
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A detailed analysis of accident rates specifically for
container ships [19] was carried out by the World Maritime
University (WMU), which presented in-depth statistics on
the 445 maritime accidents involving container ships
studied, based on data for the period 2011-2022, extracted
from the GIS Maritime Casualty and Incident (MCI) module,
supplemented mainly with EMCIP data. In addition to
statistics on the loss of containers at sea, the report contains
information on casualties, consequences, incidents, human
errors, contributing factors, and safety recommendations.
The analysis methodology was based on IMO
recommendations, according to MSC-
MEPC.3/Circ.4/Rev.1.

The analysis shows that the average annual loss of
containers at sea over the 15-year period from 2008 to 2022
is 1,566 units and has a steadily increasing trend in container
losses at sea, although reduced losses were recorded in 2022
and 2023.

Specifically, for container ships, one-third of the
casualties occurred in ports and their approaches (33.26%).
This can be explained by the dynamic working environment
and higher intensity of cargo handling activities compared to
other ship types.

Although no official data comparing the casualty rate
of container ships with that of oil tankers have been
published, it is possible to compare the total number of
recorded casualties in GISIS, taking into account the number
of ships of the respective types. When a reference was made
for the period 01.01.2015 - 10.01.2025 [20], a total of 182
accidents with oil tankers and product carriers, and 323 with
container ships, respectively, were recorded. At the same
time the number of registered ships was 7 323 and 6 844
respectively. Recalculating these figures, it appears that on
average there were 4.72 accidents per 1 000 container ships
and only 2.47 accidents per 1 000 oil tankers and product
carriers (averaged) per year. This shows that the safety
problem of container ships is quite topical, and they are
definitely not inferior in terms of the number of accidents to
other types of cargo ships, but just the opposite. While the
IMO has been actively working for decades and introducing
measures to improve the safety environment for tankers,
container ships have remained out of focus.

The WMU analysis for the period 2011-2022 shows
that human error is the largest contributing factor to
accidents, accounting for 39% of the total. Environmental
impacts and equipment failures are almost equally likely,
with approximately 15% of cases each. Accidental events
were not identified in 43% of the cases in the database, which
reduced the ability to draw conclusions and take corrective
action. The proportion of human errors is impressive, with
statistical analyses showing that they most often lead to
occupational accidents and collisions.

From the point of view of introducing future corrective
measures, statistics on the distribution of the "focus areas" of
the prescribed safety recommendations are very important.
The largest number of recommendations (28%) were made
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to improve safety in cargo transportation and related
activities. In terms of human factors, 21% of the
recommendations were made. Nearly half of the corrective
actions are related to cargo handling and transportation, crew
actions, and company procedures. Hence, it can be
concluded that the current maritime training system has
significant gaps in the training of container ship crews
regarding the performance of safe cargo transportation
activities

V. INTERNATIONAL STANDARDS FOR
SEAFARER TRAINING

Prior to 1978, the training and certification of seafarers
and other standards related to their qualifications were
individually regulated by all countries that had a merchant
fleet. As a result, standards vary widely, which creates a
number of inconveniences and often leads to serious
operational difficulties such as delays of ships in ports and
disputes between administrations over the application of
standards, and has a negative impact on the overall safety of
shipping. To permanently solve this problem, the IMO
initiated the adoption of a specialized convention,
International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers 1978 (STCW).

First established in 1978, the STCW standardized
educational procedures for seafarers. Since then, it has been
the most influential normative document in maritime
education. The Convention and the Code (STCW Code)
were amended in 1995 and 2010. These amendments were
implemented in response to the recognized need to update
the qualification requirements for seafarers.

As the last significant revision of the Convention was
made in 2010, it has been accepted that today's version
should be abbreviated as STCW 2010.

To achieve full implementation of the minimum global
standards of competence set out in the Convention, it is
necessary to be familiar with the full set of rules and
recommendations presented in the Convention and the Code.

Articles of STCW 2010 and its Annex provide a legal
framework for the implementation of mandatory technical
standards. Part 'A' of the Code sets out the minimum
requirements applicable to candidates for certification of
individual competencies. To relate the provisions for
alternative licencing to those for basic licencing under
Chapters VII and I1, II1, and IV, respectively, the competency
standards are divided into seven functions as follows. Three
of them (1, 2 and 3) are related to deck department. For the
purpose of this study only Function 2 “Cargo handling and
stowage” has to be analysed as it is the only one related to
the cargo operations.

As per STCW crew members are divided into three
levels of responsibility depending on the position they hold
on board: Management level, Operational level, and Support
level. The so-called "top four" (master, chief mate, chief
engineer officer and second engineer officer) are assigned to
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the management level. The remaining officers are considered
to be operational level and the executive staff are support
level.

Chapters II, 111, and IV of Part A of the Code set out the
standards of competence in a convenient tabular format
while specifying the levels of responsibility and functions.

For the purpose of this study, it is necessary to analyse
the training requirements for deck officers at the
management and operational levels for Function 2 ("Cargo
handling and stowage"). The other two functions applicable
to ship officers will not be examined in detail, as the training
subject matter covered by them is applicable irrespective of

ship type.

A. Training Standards Under the STCW Code

All tables of minimum competence standards in the
Code are structured uniformly in four columns with the
following contents:

Column 1 "Competence";

Column 2 "Knowledge, understanding and proficiency";
Column 3 “Methods for demonstrating competence”;
Column 4 “Criteria for evaluating competence”.

It is not necessary to consider text in Columns 3 and 4
in this analysis because they are relevant only to the
assessment methodology and not to the content of the
Syllabus. The tables themselves are conveniently divided by
function, which allows the content of Function 2 to be
selected and analysed separately and independently of the
others.

The minimum competency standards for officer in
charge of a navigational watch (OOW) on ships of 500 GT
and more are listed in Table A-11/1.
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Function 2 for OOWs includes two competencies. The
first is related to the knowledge required by deck officers to
successfully supervise cargo handling operations and to take
due care of cargo during voyage. The overall definitions of
knowledge and skills in column 2 are also very general.
There are no IMO instruments references. The only type of
cargo mentioned are the heavy lifts and their effect on the
seaworthiness of the ship and the dangerous and hazardous
cargoes. Apparently, the IMO does not consider it necessary
to regulate specific mandatory topics concerning rules for the
safe handling of different types of cargo. This gives the
impression that OOWs can be trained in a methodology that
provides them with general knowledge of the principles of
ensuring the seaworthiness of the ship and preventing
accidents, without going into specifics on how exactly to
achieve this for different types of ships. The second
competence for OOWs addresses their ability to inspect and
report defects and damage to cargo spaces, hatch covers and
ballast tanks. This function has been introduced for the
purpose of bulk carrier crew inspections under the 2011 ESP
Code [21].

The approach taken in Table A-I1I/2, related to the
management level, is quite different. Here, there are three
competencies (Table 1), with masters and chief mates
required not only to report observed hull damage, but also to
be able to independently assess its severity and take
appropriate action. In addition, the knowledge regarding
handling of hazardous and noxious cargoes is brought out as
a separate competency.

Table 1: STCW Code A-11/2 - Knowledge, Understanding and Proficiency Applicability

Competence

Knowledge, understanding and proficiency

Applicable to

Knowledge of and ability to apply relevant intcrnational regulations, codes and standards

within acceptable limits

concerning the safe handling, slowage, securing and transportation of cargoes Al Ships
Knowledge of the effect on trim and stability of cargoes and cargo operations All Ships
Use of stability and trim diagrams and stress-calculating equipment, including ADB

equipment, and knowledge of loading cargores and ballasting in order to keep hull stress All Ships

safe loading, securing and lashing equipment.

Plan and ensure Stowage and securing of cargoes on board ships, including cargo-handling gear and

General Cargo Ships

care during the
voyage and
unloading of
cargoes

stowage, securing, [ gading and unloading operations, with special regard to the the transportation of cargoes

identified in the CSS Code.

General Cargo Ships

General knowledge on tankers and tanker operations

Tankers

Knowledge of the operational and design limitations of bulk carrierrs

Bulk carriers

Ability to use all available shipboard data related to loading, care and unloading of bulk
cargoes

Bulk carriers

Ability to establish procedures for safe cargo handling in accordance with the provisions
of the relevant instruments, such as IMDG Code, IMSBC Code, MARPOL. 73/78 Annexes
111 and V and other relevant information

General Cargo Ships
Bulk Carriers

Ability to explain the basic principles for establishing effective communications and
improving working relationship between ship and terminal representative

All Ships

Assess reported
defects and damage
to cargo spaces,
hatch covers and
ballast tanks and
take appropriate
action

Knowledge of the limitations on strength of the vital constructional parts of a standard
bulk carrier and ability to interpret given figures for bending moments and shear forces

Bulk carriers

Ability to explain how to avoid the detrimental effects on bulk carriers of corrosion,
fatigue and inadequate cargo handling

Bulk carriers

Carriage of
dangerous goods

International regulations, standards, codes and recommendations on the carriage of
dangerous cargoes, including the IMDG Code and the IMSBC Code

General Cargo Ships
Bulk Carriers

Carriage of dangerous goods, hazardous and harmful cargoes; precautions during loading
and unloading and care during the voyage

General Cargo Ships
Bulk Carriers
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Unlike the approach taken in compiling Table A-1I/1
mentioned above, details for the required knowledge and
skills here is much more detailed, with a number of IMO
instruments mentioned. As the Syllabus Outline in A-11/2 is
much more specified, we can examine the applicability of
individual knowledge and skills to different ship types,
which is shown in the third column of Table 1.

Fig. 1 illustrates how many of the thematic knowledge
and skills set by the IMO for the management level are
applicable to individual ship types. If a topic is intended for
more than one ship type, it is reported for each ship
separately, except for all ships, which are mentioned
cumulatively. Only the main types of cargo ships are
mentioned. It is understandable that pure passenger ships are
not covered by any of the requirements of Function 2.

Four of the fourteen topics are applicable to all types of
ships. The number of topics related to bulk carriers is
particularly large. It is followed by general cargo ships and
tankers. There is no single specialised topic on container
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ships or Ro-Ro ships. In the context of the statistics
presented in Section III on the composition of the world
fleet, the role of container shipping in global trade, the
casualty rate of container ships the absence of any
specialised topics related to container ships is puzzling. In
this regard, it is particularly important to note that although
container ships are classified within the wider family of
general cargo ships, the handling technology and methods of
cargo securing, planning, and control of cargo operations
differ significantly from those of the classic general cargo
ships and their modern modification - the multipurpose
ships.

Fig. 1, also shows that only one specialised tanker topic
is included in the management-level syllabus of Function 2.
This seems strange on the face of it, given the risks
associated with operating this type of ships. However, the
IMO has adopted a different approach to ensure that tanker
crews are sufficiently trained.

O B N W B u O < ®

211 Ships
Carr].e.-rs

Tanksrs General Container Ro-Reo

Cargco Ships ships

Fig 1: Number of Topics from the Syllabus Outline Applicable to Different Types of Ship

Part A of the Code includes Chapter V, which deals with
so-called "special training" for crews on certain types of
ships. Crews of the following types of ships are subject to
such training.

e il tankers — tables A-V/1-1-1 and A-V/1-1-2;

e chemical tankers — tables A-V/1-1-1 and A-V/1-1-3;

e gas carriers — tables A-V/1-2-1 and A-V/1-2-2;

e passenger ships — A-V/2, A-V/2-1 and A-V/2-2;

e ships subject to the IGF Code [22] — tables A-V/3-1 and
A-V/1-2;

e ships operating in polar waters — tables A-V/4-1 and A-
V/4-2.

Special training is compulsory for all crew members on
tankers, passenger ships and those subject to the IGF Code,
in accordance with their position. For ships operating in
polar waters, only deck officers are covered by the special
training requirements.
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In addition to the training standards set out so far,
seafarers also undergo what is known as "additional
training". The knowledge and skills included depend on the
position held on board and the type of ship. The training
includes training for emergency situations such as fire,
abandon ship, survival at sea, lifeboat management, first aid,
medical care, security duties, etc. Additional training is
provided for passenger and Ro-Ro passenger ship crews. All
crew members should be given knowledge of maintaining
safety on board, with training at levels depending on the
position on board.

Fig. 2 shows a summary table of the specific
knowledge and skills required in the training of deck officers
on different types of ships, considering the three streams of
training: main competence, special training, and the
additional training. For each type of ship, it is determined if
there is a topic in the respective training specifically aimed
at the particularities of its operation.
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The IMO has not made any provision for deck officers
to undergo type-specific training if employed on container
ships and Ro-Ro vessels, although for both types of ships the
cargo handling technology is strictly individual and does not
coincide with that for general cargo. According to the CSS
Code, in Ro-Ro ships the cargo is stowed and secured using
a semi-standardized securing system. For cellular container
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ships, the standardized one is applied. General cargo ships
use the non-standardized system. The stowage and securing
methodology for this type of cargo is well developed in CSS
Code Annex 13. In contrast, there are practically no specific
lashing methods provided in the Code for cellular container
ships, for which they rely solely on the rules of the
classification societies approved by the administrations.

Ship type

Section A-1I/2
Requirements

Additional
training
Section A-VI

Special
Training

Container ship
Ro-Ro0O ship
Passenger ship

Ro-Ro0O passenger ship

General cargo ship ~
Tanker ~
Bulk carrier ~

~

~
~

Fig 2: Summarized Ship Specific Training Requirements for Deck Officers as per STCW 2010 Code

B. IMO Model Courses 7.01 and 7.03 - Applicability to
Container Ships

Since the adoption of STCW 78, several IMO member
governments have advocated for model training courses to
enhance the implementation of the STCW and facilitate the
transfer of knowledge on new maritime technologies. These
courses aim to harmonize global training standards, serving
as a flexible guide rather than a strict curriculum. Training
institutions can adapt them to their needs while ensuring
compliance with STCW standards. Model courses are
periodically updated alongside STCW amendments, with
state administrations responsible for overseeing compliance.

For container ship deck officers, IMO does not provide
dedicated training beyond general model courses. The
relevant courses, 7.01 (for masters and chief mates) [23] and
7.03 (for watch officers) [24], were last updated in 2014 to
align with STCW 2010. However, an analysis of their
content reveals significant gaps in container ship specific
training.

Model Course 7.03 covers cargo handling and stowage
at the operational level, including ship stability, cargo
securing, and various cargo types. However, container ships
specific training is limited to two lessons (two hours),
covering topics like vessel layout, slot numbering,
loading/unloading practices and securing methods. Given
the complexity of container operations, this time allocation
is quite insufficient.

Model Course 7.01, intended for management-level
officers, dedicates 139 hours to cargo operations but again
lacks a specialized focus on container ships. Instead, it
includes 16 hours on tanker-specific topics, despite officers
already undergoing extensive tanker training in previous
courses. This results in an imbalance where container ship
officers receive minimal specialized training, while tanker
officers undergo over 116 hours of targeted training
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accounting the main competence training and the special
training.

This discrepancy likely stems from the reactive nature
of training updates, often influenced by major incidents or
external pressures. The absence of container safety topics in
STCW training, alongside similar gaps for Ro-Ro ships,
highlights the need for a comprehensive revision of ship-
type-specific education standards.

V. CONCLUSION, VALIDATION AND
RECOMMENDATIONS

This study analysed the need for specialized
professional training for seafarers responsible for cargo
operations on container ships to ensure compliance with
IMO regulations and reduce accidents caused by human
error. Despite the importance of container ships in global
trade, investigations revealed that many accidents resulting
from non-compliance with mandatory cargo stowage and
securing requirements, often due to human error. The study
reviewed statistical data on container ship accidents,
compared training standards for different vessel types, and
examined current IMO regulations related to container ship
crew training. The analysis shows that human error is the
largest contributing factor to accidents, and a significant
proportion of safety recommendations are related to cargo
handling and transportation. However, the STCW Code and
IMO model courses lack specialized training for container
ship deck officers, in contrast to the extensive training
provided for tanker officers. The study highlights the need
for a comprehensive revision of ship-type-specific education
standards to address this gap in container ship crew training.

To verify the findings of this study, a survey was
conducted among 4th year students at the NVNA who spent
their first contract as junior cadets on board container ships.
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They were asked the following question: “Do you
consider that ship type-specific training for container ships
could have helped you to better adapt to the working
environment on board and would have contributed to your
overall safety when joining vessel?”.

The students were given the opportunity to answer on
a S5-point scale: 1. Very useful; 2. Moderately useful; 3.
Neutral; 4. Not very useful; 5. Not useful at all. Totally 53
students completed the survey. Most of them (51 %) gave
answer 1 “very useful” and 34% answered with
“moderately useful”.

The survey results confirm the findings of this study
and raise an important issue. Cadets that joined container
vessels for the first time missed ship type-specific training
for container ship cargo operations. This observation can be
extended to other ranks that join container ships for the first
time. Taking into account the opinion of the students the
NVNA has provided in its curriculum of Cargo Handling and
Stowage 8 academic hours of specialized classes for
container ships. Unfortunately, these curriculum topics are
taught to students in their final year and they can only benefit
from this knowledge during their second contract as senior
cadets.

In conclusion, it may be recommended for the IMO to
review the current training standards for container ships and
consider the introduction of type-specific training for all
crew-joining container ships, not just deck officers. Training
standards may include competency levels similar to the
current tanker special training included in A-V/1 - Basic
Training (for all crew) and Advanced Training for Cargo
Operations (for master and responsible officers).
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