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The International Safety Management Code is delivered through a quality assurance (procedures) man-
ual which is continuously improved through seeking feedback as well as through internal audits and
regular reviews.
In this first the focus is on the deficiencies observed by port state control officers and non-conformities
noted by classification societies. The paper also considers the role the International Convention on
Standards of Training, Certification and Watchkeeping for Seafarers plays in making the crews and
ships safe with special emphasis on crew related mistakes and company related errors and how these
can be minimized. In the second paper, several accident investigation reports are reviewed not only to
identify company-related Errors and crew-related mistakes but also specifically to identify management
faults and manning issues.
Some 60 accidents were selected from 200 accident report reviews since 2010, and many in more recent
years. The accidents included a range of ship types covering collisions, grounding, capsizing, falling
from heights, fire, poisoning from fumes in enclosed spaces and so forth. These accidents are broken
down into several columns giving information including the accident number (1), vessel’s name (2),
type of vessel (3), type of accident e.g., collision or fire (4), actual description (5), cause of the accident
(6), casualty (7), actions taken/recommendations (8) and stating if the accident will recur (9). In almost
all cases the ISM element/sub-element causing or contributing to the accident is identified (10).
The paper recommends more support for shipping companies to cope with rules and regulations and
to learn from accidents and incidents. It advises that the companies could improve safety by regularly
reviewing their quality assurance system in light of the learning that has taken place from accidents and
incidents. This is specifically important when identifying the root causes of and/or the main contributing
factors to the accidents including management faults and manning issues.
The paper identified three common main contributing factors to accidents viz., ineffective communica-
tions, inappropriate decision-making and ignorance of human vulnerabilities.
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1. Marine Safety Investigation Report.

Marine safety investigation reports selected for analysis in
this research were chosen totally random but other than seek-
ing answers to several questions when interviewing a sample of
key stakeholders. Whilst working on the review of the selected
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accident reports it was found that many of the reports were
less than satisfactory with regard to lacking comprehensive ev-
idence to lessen the probability that these accidents would not
be repeated. Many of the reports included inadequate expla-
nations for their conclusions or were inappropriate or lacked
substance. There were several inconsistencies for instance the
nature of the casualties was not apparent or missing; there was
no indication or reference to key organizations involved. This
suggests that the investigators were not fully aware of the re-
quirements of SMC or DOC viz., it was not clear which ad-
ministration was involved or any reference to the ownership,
the crew or their timesheets. The explanation on the human
element mainly mentioned inadequacy of the training, in most
cases in vague terms. There were discrepancies in the safety
issues identified. The quality (fitness) of recommendations and
actions were generally poor for the purpose of preventing these
accidents occurring again. Indeed, in about half of the cases
reviewed there was inadequate information for ensuring the ac-
cident would not happen again. In majority of cases, key and
other contributing factors were hardly mentioned.

It was found difficult to rely on GISIS and depended in-
stead on the actions and recommendations made in the accident
reports which have been corroborated with the findings of oth-
ers such as a report submitted to the IMO, entitled ’Lessons
Learned and Safety Issues Identified from the Analysis of Ma-
rine Safety Investigation Reports’7. To this end, considerable
effort was expended on developing a new system for reviewing
accident reports. This focuses as to whether the main root cause
was a Quality Assurance related deficiency (Error) or a human
(or system) deficiency (Mistake) by finding out, from the in-
formation available in the accident reports, whether human ele-
ment failures/factors (Mistake) were the main contributing fac-
tor or the ship quality assurance system/SMS (Error). Having
studied the reports several important factors were identified. It
was apparent that communication, human vulnerability and de-
cision making were the most frequent occurrences with sev-
eral other factors also playing a major role such as inadequate
knowledge of the crew members or risk assessment by the com-
pany. When reviewing the accidents, a decision was made to
also identify if there was a management fault and if this was the
case whether manning was also an issue.

The reviews of sample accidents including those reported in
a recent paper submitted by Sweden to IMO4 show where ISM
Code effectiveness or its implementation could be improved.
As shown in the Table 1, the Pareto ranking of the accident
report reviews and PSC inspection rankings correlate well and
identify the top three most occurring deficiencies viz., issues
with non-compliance with rules and regulations, maintenance
and shipboard operations. This clearly shows a lack of rigid
and robust ISM Code verification by flag States, and while un-
derstandable, is in need of serious review. The methodology
used in accident report reviews is shown in Figure 1.

7Capt. Jörgen Zachau, Swedish Accident Investigation Authority, ’Lessons
Learned and Safety Issues Identified from the Analysis of Marine Safety Inves-
tigation Reports Submitted on 27th April 2023 by Sweden to Sub-committee
(III 9/4) on Implementation of IMO Instruments, 9th Session, agenda item 4 .

Figure 1: Flowchart Analysis of Investigation Results – Error
vs Mistake.

Source: (Based Bains Simmons’ Behaviours Flowchart) – See also
Karakasnaki, M., et al., (2018).

Once it is established root cause or contributing factor to the
accidents is company-related then it has to be decided if it is a
QA related matter or not. The same is true is if crew-related is
it a crew member’s negligence or was the cause or factor due to
the company’s negligence.

Table 1: Pareto Analysis of ISM Non conformities as against
those observed in LR Inspections.

Source: (Based Bains Simmons’ Behaviours Flowchart) – See also
Karakasnaki, M., et al., (2018).

With regard to root causes of or contributing factor to the ac-
cidents, the current accident investigation practice and reporting
methodology do not provide a uniform means of identifying the
cause(s) of an accident or incident. Therefore, it is difficult to
learn more about key ISM Code deficiencies/non-conformities
from the accident investigation reports. The GISIS has made an
attempt to establish a standard for learning from accidents more
systematically.

An in-depth analysis of some 50 accident reports reviews
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from 200 accident investigation reports taken place since 2010
by C4FF clearly show that the reports produced by accident
investigation agencies are primarily produced to ensure these
accidents do not occur again and often do not specifically men-
tion the ISM non-conformities. Thus, they do not contain all the
necessary information to deduce effectively all the contributing
root causes of accidents or apply a standard means of reporting
accidents.

When analyzing accident investigation reports the primary
intention is to consider if the wrongdoing was also as a result
of recklessness or violation of the rules (IMO or company’s
policies, procedures and plans) and to what extent the acci-
dent happened due to inadequacy of the QA factors (Error) or
non-QA factors (Mistake). The decision as to whether the key
root cause was mistake or error is an important one. If it were
due an error, then the blame is primarily on the company’s QA.
If it is a mistake, it could have been due to the deficiencies
that are non-QA related which could highlight more training or
lack of knowledge by a crew member or that the failure was
a system/machinery failure; a good account of these is given
in Horck (2007)8. Also, the caveat that the company could be
deficient in providing the support to the crew members to gain
knowledge/skills/competence needed to operate its systems and
machineries. There are also a list all other possible areas which
could have had an impact on the accident happening or mak-
ing it worse, such as human vulnerability, decision making,
communication including language issues and so forth. Some
25 possible causes were found based on past studies9 which
corroborate well with the findings from recent studies such as
Stroeve et al (2023)10.

Figure 2 identifies four key areas for consideration when de-
ciding on root causes or contribution factors for a non-conformity
or an accident/incident as presented below:

O - Organizational Factors

P - Personal Factors

PPS - Psychological, Physiological and Behavioral Factors

8Horck , J., (2007), The ISM Code versus the STCW Convention-MET
challenges convene, Proceedings of the 8th Annual General Assembly and con-
ference of the International Association of Maritime Universities (IAMU)(AGA
8).

9Projects M’aider , SURPASS and ACTs and ACT Plus
https://www.marifuture.org/Publications/Papers/maider_maritime_aids_deve-
lopment_for_emergency_responses.pdf; https://www.marifuture.org/Publica-
tions/Papers/SURPASS_A_Response_to_the_Increasing_Automation_Failures-
_at_Sea_and_in_Ports.pdf; https://www.marifuture.org/Publications/Papers/sur-
pass_short_course_programme_in_automatedsystems_in_shipping.pdf;
https://www.marifuture.org/Publications/Papers/April2019Paper.pdf.

10Stroeve, S., et al. (2023) Shield Human Factors Taxonomy and Database
for Learning from Aviation and Maritime Safety Occurrences , Safety, MDPI
2023.

Figure 2: Root Causes of non-Conformity.

Source: Authors.

O = Organizational Factors

• Health and safety policies that are missing or inade-
quate – Leading to stress and other health and safety is-
sues on board as opportunities are not in place to identify
and manage them appropriately

• Poor communication – Resulting in confusion not know-
ing what to do and feeling that the crew is not supported

• Poor management practices - Failing to explain roles
and responsibilities, unclear reporting lines, failure to pro-
vide sufficient resources and failure to manage crew ef-
fectively

• Inflexible working hours and long stints which do not
support seafarers in managing work/life balance

• Giving seafarers tasks which are unsuitable for their
competencies or insufficient training or knowledge and
type of support provided with tasks which may lead to
non-achievement of objectives

• High or unrelenting workloads which mean seafarers
do not have time to complete tasks

• Unfair distribution of group work where one or more
persons are not doing their job properly and others have
to compensate for them

• Lack of procedures to deal with bullying or psycholog-
ical harassment

P= Personal Factors

• Vulnerability such as low self-esteem and insecurity, or
inadequate coping mechanisms that seafarers may expe-
rience
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• Lifestyle choices, for example alcohol and drug use which
can put seafarers at risk of developing mental health prob-
lems

• Family history of mental ill health which may be hered-
itary

• Problems at home such as domestic violence, neglect,
divorce or family breakdown

• Feeling cut off from family and friends or from the lo-
cal community which can lead to feelings of isolation or
rejection

• Negative or traumatic life experiences such as threat of
unemployment, homelessness, bereavement, sudden ill-
ness, or being assaulted or abused

• Big life changes even where these are positive such as
getting married, having children or moving home which
can be stressful

• Financial worries arising from threat of unemployment,
redundancy or business failure, as well as mounting debt
or worries about the managing the cost of living

• Community or local environmental problems such as
prejudice and discrimination, violence and crime or poor
living conditions.

PPS = Psychological, Physiological and Behavioral Factors
The Psychological, Physiological and Behavioral Factors

often putting pressure on seafarers’ mental well-being are sum-
marized in Table 3.

Figure 3: Factors Affecting Mental Health at Sea.

Source: Authors.

The first task in this research was to find the main root
causes of non-conformities/deficiencies. First identifying if a
root cause is a QA Error (referred to as Error) or non-QA Error
(referred to here as Mistake). When reviewing accident reports
from accident investigation agencies careful consideration was
given to find if there were contributing factors specifically re-
garding Human Vulnerability, Communication (technical and
language deficiencies) and Decision making.

2. Accident Investigation Report Analysis.

Figures 4, 5 and 6 give details the year of the accidents se-
lected followed by type of accidents and the flag of the ship.

Figure 4: Accidents each year vs. Year of accidents.

Source: Authors.

Figure 5: Number of accidents vs. Ship Type.

Source: Authors.

Figure 6: Number of accidents vs. Flag.

Source: Authors.

A methodology was developed to extract notable informa-
tion from these reports such as description of the accident, ac-
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tions suggested by the investigators, main root causes of the
accident and any other contributing factors such as inadequate
risk-assessment, inadequate knowledge, inappropriate decision-
making, poor supervision and so forth. A column was also de-
voted to the likelihood of this accident happening again focus-
ing on the main task of investigating accidents by the investiga-
tors.

Information for preparing the table of accidents was ob-
tained from C4FF’s list of questions and causes of, and con-
tributing factors to, accident to ascertain the main root causes
of accidents while at the same time distinguishing between Mis-
takes, Errors, Recklessness, Lapse, Slip, Violation or Sabotage.
Two samples of accident investigation review summaries are
given below in Tables 2 and 3:

Table 2: Micro Presentation of a Review of an Accident.

Source: Authors.

The final stage in summarizing the accident was for each
sub-focus group deciding what was the main root cause of the
accident and as to whether Human Vulnerability, Decision Mak-
ing or Communication played a role in causing the accident or
made a contribution in making it worse immediately after.

In the Tables 4 and 5 below, it is interesting to note that
majority of safety issues are QA related while non-QA plays
a major role either as the main root cause of accidents or as a
contributing factor to it. In almost all cases there were deficien-
cies due to Human Vulnerabilities, Decision Making and Com-
munication. In almost half of the accidents it was noted that
knowledge/skills/competence to be an issue. This clearly indi-
cates that quality assurance of shipping companies is a problem
area needing attention.

Table 3: Micro Presentation of a Review of an Accident.

Source: Authors.

Table 4: The First Set of Micro Analysis of Accident Reviews.

Source: Authors.

Table 5: The Second Set of Micro Analysis of Accident Re-
views.

Source: Authors.
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3. Conclusions.

In many cases the ISM deficiency should had been detected
during an audit or an inspection as demonstrated in the first
paper. The problem is that even when non-conformities or defi-
ciencies by IACS or PSCOs respectively are identified, a signif-
icant number of companies fail to take actions. It is particularly
important to note that, in a survey conducted by C4FF more
than half of administrations/Ros had found evidence of repet-
itive deficiencies from previous ISM Code audits. This shows
that there are a significant number of companies which do not
take identified safety issues seriously.

Review of accident investigation reports was carried out
with the aim of finding common safety issues and how they

can be analyzed effectively. The result was, inter alia, that a
common safety issue was the lack of risk assessment, and that
minority of the cases indicated ISM Code was not effectively
implemented. As demonstrated in the sample case study in the
case studies presented (Tables 5a and 5b) here are a number of
fuzzy areas where it is difficult to establish if there is a knowl-
edge deficiency on the part of the crew member or that the com-
pany had not provided sufficient guidance or training on safety
related matters (ISM, 6.5).

Furthermore, as it can be observed from Tables 6a and 6b,
three common main contributing factors to accidents were found
to be ineffective communications, inappropriate decision-making
and ignorance of human vulnerabilities.


