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Abstract: This study reveals the most known barriers to successful marine safety investigations important role of effective marine 
accident investigation in the improvement of the maritime safety through prevention similar casualties from occurring in the future 
and explores the legal obligations of all parties under different international maritime conventions and codes. Since marine safety 
investigations results and recommendations are important for the maritime safety, so this paper determines, the shortage of 
application of the international regulations adopted by IMO related to maritime safety, and the shortage of legal measures to support 
safety at sea and protection or reduce marine pollution. This paper also aims to improve special measures for procedures of marine 
accident investigation and highlights the importance of identifying the liability and effective recommendations. 
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1. Introduction 

The shipping industry is regarded as a very 

high-risk industry, this risky nature results in great 

losses and therefore makes it very necessary and 

essential for accident investigation to serve its purpose. 

It is widely recognized that there is need for accident 

investigation since it provides an avenue to learn 

lessons from and prevent future occurrences [1]. The 

main target of an accident investigation is usually to 

explain the course of events. An essential question is 

how the event could have happened. In most systems, 

especially in the case of large hazards, there are 

several safety features in place to prevent accidents 

from occurring. Accordingly, an essential 

complementary aim of any investigation should be to 

analyze how the safety system failed [2]. 

Marine safety investigations are typically conducted 

by or for government agencies or maritime companies, 

using largely legal logic that relies on the 

preponderance of evidence to determine the role of 

different factors in an accident’s cause or causes. 

However, accidents in tightly coupled and complex 
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systems should be considered as normal occurrences 

rather than abnormal. New kinds of accidents have 

developed in addition to those that were the focus of 

early accident investigations [1]. During marine safety 

investigations investigators trying their best to 

determine whether an accident would have occurred in 

the absence of specified events, and whether the 

events would have occurred in the absence of specific 

errors and/or system malfunctions. To determine if a 

mariner’s error led to an accident, investigators must 

have sufficient evidence to allow a determination that 

without that error the accident would not have 

occurred. The ultimate purpose of a marine safety 

investigation is to advance maritime safety and 

protection of the marine environment, and identifying 

safety deficiencies through a systematic safety 

investigation of marine casualties and incidents, and 

then recommending or effecting change in the 

maritime system to correct these deficiencies. It is not 

the purpose of a safety investigation to determine 

liability or apportion blame. 

These marine safety investigations should result in 

an increased awareness by all involved in the marine 

industry of the human, organizational, environmental, 

technical and external factors that may be involved in 
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marine casualties and incidents. This awareness 

should lead to proactive measures by the maritime 

community which in turn should result in the saving 

of lives, ships, cargo and the protection of the marine 

environment, improvements to the lives of marine 

personnel, and safer shipping operations. 

2. Terminology of Marine Safety Investigation 

Always relying on the use of the terms of marine 

accident investigations approved by the International 

Maritime Organization by investigators or 

organizations concerned with marine accident 

investigations in order to develop an initial conception 

of the seriousness of this marine accident and we will 

review the most important of these terms: 

2.1 Causal Factor 

The casual factor means actions, omissions, events 

or conditions, without which: 

 the marine casualty or marine incident would not 

have occurred; 

 adverse consequences associated with the marine 

casualty or marine incident would probably not have 

occurred or have been as serious; 

 iii another action, omission, event or condition, 

associated with an outcome in (i) or(ii) 

 would probably not have occurred. 

2.2 Interested Party 

The interested party means an organization, or 

individual, who, as determined by the marine safety 

investigating State(s), has significant interests, rights 

or legitimate expectations with respect to the outcome 

of a marine safety investigation [3]. 

2.3 Marine Incident 

Marine incident means an event, or sequence of 

events, other than a marine casualty, which has 

occurred directly in connection with the operations of 

a ship that endangered, or, if not corrected, would 

endanger the safety of the ship, its occupants or any 

other person or the environment. However, a marine 

incident does not include a deliberate act or omission, 

with the intention to cause harm to the safety of a ship, 

an individual or the environment [3]. 

2.4 Marine Accident 

Marine accident means one or more than one 

marine undesired incident which results in personal 

injury, damage or loss. Accidents include loss of   

life or major injury to any person on board, the actual 

or presumed loss of a ship, her abandonment or 

material damage to her, collision or grounding, 

disablement, and also material damage caused by a 

ship. It is the duty of every master or skipper to 

examine any accident occurring to, or onboard, his 

ship [3]. 

2.5 Marine Casualties 

Marine causality means an event, or a sequence of 

events, which has occurred directly in connection with 

the operations of a ship and has resulted in any of the 

following: 

i-the death of, or serious injury to, a person; ii-the 

loss of a person from a ship; iii-the loss, presumed 

loss or abandonment of a ship; iv-material damage to 

a ship; v-the stranding or disabling of a ship, or the 

involvement of a ship in a collision; vi-material 

damage to marine infrastructure external to a ship, that 

could seriously endanger vii-the safety of the ship, 

another ship or an individual; ix-severe damage to the 

environment or the potential for severe damage to the 

environment, 

x- brought about by the damage of a ship or ships. 

However, a marine casualty does not include a 

deliberate act or omission, with the intention to cause 

harm to the safety of a ship, an individual or the 

environment [3]. 

2.6 Event 

A happening caused by humans, automatically 

operating equipment/components, external events or 
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the result of a natural phenomenon. Event descriptions 

typically include action verbs such as walked, turned, 

opened, said, radioed, discovered, decided, saw, etc. If 

negative (an error, failure or external factor), then the 

event may also be a causal factor, intermediate cause 

or root cause [4]. 

3. Statistics of Marine Accidents and Marine 
Incidents 

The following tables give a summarize about the 

main statists in conjunction with the marine 

investigations. Table 1 explains the statistics of 

number of marine accidents since year 2007 until now 

and Table 2 shows the statistics of marine incident for 

the same period. 

On the other side Fig. 1 describes the annual 

overview casualties and incidents, however Fig. 2 

shows the annual overview casualties and incident 

2018. 

4. A marine Safety Investigation 

Means an investigation or inquiry (however referred 

to by a State), into a marine casualty or marine 

incident, conducted with the objective of preventing 

marine casualties and marine incidents in the future. 

The investigation includes the collection of, and 

analysis of, evidence, the identification of causal 

factors and the making of safety recommendations as 

necessary. 

Fig. 3 representation of Hollnagel’s (1998) 

statement regarding accident investigations being 

conducted within an accident causation model’s 

framework which will result in taxonomy and method 

that will support an accident investigation (Schröder, 

2003). However, Schröder (2003) pointed out that it is 

the mandate of the investigation body that determines 

the focus of an investigation and as such the model to 

be used during the investigation [1]. 

 

Table 1  Statistics of Marine Accidents [5]. 
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23 of states Each Contracting Government undertakes 

to supply the Organization with the pertinent 

information concerning the findings of such 

investigations. 

(5) Casualty Investigation Code 2008 Chapter 6 

states “A marine safety investigation shall be 

conducted into every very serious casualty”. 

(6) The Maritime Laboure Convention 2006 

standard 4.3 para 5 states the competent authority 

shall ensure that: occupational accidents, injuries and 

diseases are adequately reported and comprehensive 

statistics of such accidents and diseases are kept, 

analyzed and published. 

4.2 Levels of Investigation 

Each IMO Member State shall ensure a safety 

investigation is carried out into the causal factors of 

all very serious casualties involving ships flying its 

flag, irrespective of the location of the casualty, also 

the safety investigation may be conducted by the Flag 

State or by another Substantially Interested State by 

mutual agreement between them [7], and it’s divided 

to: 

(a) Flag State investigation: each Administration 

undertakes to conduct an investigation into any 

casualty occurring to ships under its flag. 

(b) The Company with Master and safety officer 

investigation: The safety management system should 

include procedures ensuring that non-conformities, 

accidents and hazardous situations are reported to the 

Company, investigated and analyzed with the 

objective of improving safety and pollution 

prevention. 

4.3 Timing of the Investigation 

An investigation should be carried out as soon as 

possible after an occurrence. The quality of evidence, 

particularly that relying on the accuracy of human 

recollection, can deteriorate rapidly with time, delayed 

investigations are usually not as conclusive as those 

performed promptly [8]. 

4.4 Extent of Investigation 

The extent of any safety investigation can be 

divided into five areas people, environment, 

equipment processes and procedures, organization and 

external influences, Marine casualty or incident safety 

investigations should therefore be seen as a means of 

identifying not only the accident events, but also 

safety deficiencies in the overall management of the 

operation from policy through to its implementation, 

as well as in regulation, survey and inspection. For 

this reason, safety investigations should be broad 

enough to meet these overriding criteria [9]. 

5. Benefits of Conducting Marine Safety 
Investigations 

The objective of any marine casualty investigation 

is to prevent such casualties in the future. 

Investigations identify the circumstances of the 

casualty under investigation and establish the causes 

and contributing factors, by gathering and analyzing 

information and drawing conclusions [10]. Ideally, it 

is not the purpose of such investigations to determine 

liability, or apportion blame only but also to improve 

the following benefits, to find the cause of the event 

and prevent the recurrence of similar events in the 

future, to Comply with legal requirements, to estimate 

the cost of the event, to determine compliance with 

applicable legislation, and compensating workers’ 

complaints. 

6. Marine Safety Investigations Procedures 

An appropriate strategy must be devised for 

maritime investigation procedures, by setting the 

appropriate time to preview the accident site to collect 

theoretical and practical evidence and fact-finding for 

analysis to reach the direct and hidden causes that led 

to the accident. 

Therefore, the final report is prepared for 

publication to generalize the benefit of the results of 

this investigation. The report’s results are turn into  
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Table 3  Marine Accident Investigations (Safety digest lessons from Marine Accident Reports No 1/2019). 

Date of 
Occurrence 

Name of 
Vessel 

Type of 
Vessel 

Flag Size 
Type of 
Occurrence 

29/09/2018 
Red Falcon/ 
Phoenix 

Passenger ro-ro cargo 
Motor cruiser 

UK 
4128gt 
Unknown 

Collision 

21/10/2018 Red Falcon/Greylag 
Passenger ro-ro cargo 
Motor cruiser 

UK 
4128gt 
Unknown 

Collision 

06/11/2018 
Stena Superfast VII/ 
Royal Navy submarine 

Passenger ro-ro cargo 
Submarine 

UK 
UK 

30285gt 
Unknown 

Hazardous incident 

14/12/2018 Wight Sky Passenger ro-ro cargo UK 2546gt Fire 

15/12/2018 Thea II/Svitzer Josephine 
General cargo 
Tug 

Cyprus 
UK 

2899gt 
364gt 

Groundings 

17/12/2018 Seatruck Pace Ro-ro cargo Cyprus 14 759 gt Accident to person 

18/12/2018 Kuzma Minin Bulk carrier Russia 16 257 gt Grounding 

18/12/2018 European Causeway Passenger ro-ro cargo Bahamas 20 646 gt Cargo shift 

17/01/2019 Tiger One Recreational yacht UK Unknown Contact 

27/01/2019 Millgarth Tug UK 374 gt Accident to person 

03/02/2019 Investor Fishing vessel |Potter UK 8.92 gt Capsize | Foundering

28/02/2019 Cherry Sand Dredger UK 1081 gt Accident to person 
 

applying recommendations. By improving the link 

between the accident investigation and the risk 

analysis processes [11]. The report has to be made at 

this stage as IMO MSC-MEPC.3/Circ.4 requires that 

the final version of the marine safety investigation 

together with particular marine casualty data to be 

entered into the Global Integrated Shipping 

Information System (GISIS) marine casualties and 

incidents module. Finally, there will be consultation 

for rectification of particular matters on the report and 

then a follow up on safety recommendations for 

positive reinforcement by making the 

recommendations public. 

7. Marine Safety Investigations Success 
Barriers 

The main target of an accident investigation is 

usually used to explain the course of events occurring. 

An essential question is how the event could have 

happened [2]. In order reach to the accurate answer 

many barriers that facing success of maritime accident 

investigations will be reviewed to avoid the negative 

impact of them, as follows: 

(1) The company always in reactive mode rather 

than proactive mode: 

Unfortunately, in many cases of maritime incidents 

the company reacts to incidents rather than planning 

ahead, this lead to lose one of the main goals of the 

marine safety investigations which is to prevent the 

re-occurrence of the incidents. 

(2) The company insisting on blaming someone: 

One of the causes of investigating failed that 

management insists on blaming persons instead of 

figuring out how to prevent the accidents from 

reoccurring. This action will eliminate efforts to 

understand and fixing the real causes. 

(3) Unwilling to Critique Management Systems: 

This happens when managers are not willing to 

accept that they could contribute in any way to a 

deficiency in the organization. 

(4) Investigations are only done on major incidents: 

Personnel will not be ready to do a good job on the 

big incidents if they do not practice with the smaller 

incidents. 

(5) Recommendations are not implemented: 

When recommendations are not followed till 

completion or there are no rewards/punishments for 

not implementing those recommendations, in some 

cases, are not implemented which leads to wasting of 

the investigation effort. 

(6) Unqualified investigator: 

Marine safety investigation should be carried out by 
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qualified investigator who is well trained for 

investigations procedures, aware of the local and 

international laws related to the marine safety 

investigations, in possession of the proper tools 

needed for the investigations, able to conduct 

interviews with the witnesses, able to analyze the 

causes and provide the recommendations, know how 

to fill-up the investigation form. 

(7) Difficulties to access the accident scene: 

This can happen due to the nature of the accident 

such as fire or sinking of the vessel. 

(8) Lack of witnesses: 

Sometimes it’s impossible to find witnesses who 

actually witnessed the accident, who is impartial 

person or who is not fit for interview due physical 

state. 

(9) Unreasonable delays in investigations start: 

The time between the accident and the start of the 

investigation should be minimized as possible, to 

giving more chance to observe the circumstances of 

accident as they are. 

(10) Following nonlogical investigations steps: 

Failure to follow technical steps to conduct marine 

incident investigations according to their logical 

sequence as per the circumstances of the incident. 

(11) Reliance on unproven assumptions: 

A miss lead can be happened when the investigator 

follows or rely on unproven assumption as a 

consequence, the results, analysis and 

recommendation will be destined to fail. 

(12) Poor quality of the final reports: 

Some reports provide little help in identifying 

safety improvements. The data collected may be 

incomplete (facts missing, unclear sequence of events, 

superficial description of the context of the event) 

[12]. 

8. Recommendations and Safety Actions 

After the completion of study, the different features 

regarding the marine investigation’s statistics, causes, 

barriers, and the related conventions, the following 

aspects could be concluded: 

(1) The ultimate goal of a marine safety 

investigation is to advance maritime safety and 

protection of the marine environment. In the context 

of these Guidelines, this goal is achieved by 

identifying safety deficiencies through a systematic 

investigation of marine casualties and incidents, and 

then recommending or effecting change in the 

maritime system to correct these deficiencies. 

(2) In a report that clearly lays out the facts relevant 

to the occurrence, and then logically analyses those 

facts to draw reasoned conclusions including those 

relating to human factors, the required safety action 

may appear self-evident to the reader. 

(3) Recommended safety action in whatever form 

should clearly identify what needs to be done, who or 

what organization is responsible for effecting change, 

and, where possible, the urgency for completion of the 

change. 

(4) Safety recommendations shall in no case create 

a presumption of blame or liability [13]. 

(5) Accident rates, analyses of risks and hazards, 

investigations of past accidents and near misses, and 

analyses of organizational characteristics such as 

safety culture or safety climate all provide sources of 

information about different aspects of safety. In the 

safety literature, a distinction is commonly drawn 

between individual accidents and organizational 

accidents [14]. 

(6) Completing investigations to focus the reasons 

for accidents adrift. 

(7) Distribute reports that incorporate suggestions 

on enhancing safety adrift and progress made. 

(8) Expanding familiarity with how marine 

accidents happen. 

(9) Enhancing national and global co-operation in 

marine accident investigation [13]. 

(10) Communicating information about the 

occurrence provides valuable learning opportunities to 

members of the industry, regardless of whether or not 

they were involved in the occurrence [15]. 
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(11) Improving the link between the accident 

investigation and the risk analysis processes [11]. 

(12) Avoid Conflicts of interest, the objective of a 

safety investigation should be the prevention of 

(13) accidents and it is recognized that whether or 

not one is in consensus, the only way to achieve this, 

is through an independent investigation, which is 

unbiased and based on facts and honest conclusions 

[16]. 

(14) As we have seen, incidents and accident today 

are not the consequence of major dangers, but rather 

the result of chains of minor lapses. The first step 

toward an improvement is therefore to gather all 

information about what is happening within the 

company — to collect information on every kind of 

hazard or safety-related misconduct [17]. 

9. Conclusion 

The present paper discussed the different marine 

investigations, presented the latest statistics regarding 

those investigations. In addition, the barriers of 

successes were explained. The following facts can be 

pointed out: 

 Company should reward the implementation of 

preventative and corrective actions at all levels in the 

organization, including management, whether 

successful or not in eliminating the cause(s). 

 Company should focus on the management 

system, not blaming individuals. This will lead to the 

long-term solution of the organization’s problems. 

 Company should focus on investigating near 

misses same as large disasters and to establish a 

minimum reporting goal of 10 near misses for 

example for every loss incident and hold management 

and employees accountable for reporting near misses 

and meeting this goal. 

 Company should assign someone for tracking 

recommendations to completion, to review the 

implementation status periodically. 

 Company should reward individuals and 

departments for implementing recommendations and 

discipline those who do not implement them. 

 Management should review the 

recommendations from an overall vessel and 

organizational perspective to ensure that each 

recommendation will have a high benefit across the 

fleet. 

 Management should ensure that the 

recommendations are implemented in a timely manner 

by establishing a schedule and assigning resources to 

complete them. 

 Company should ensure that affected personnel 

receive necessary information/training about the 

recommendations. Individuals affected by 

implementing recommendations need to be properly 

trained regarding the changes and effects resulting 

from implementation of the recommendations. 

 Management must ensure that proper 

documentation of the resolution of each 

recommendation is performed. Resolution can include 

accepting the recommendation, accepting a 

modification or similar alternative recommendation, 

deferring the implementation until after further 

evaluation or rejecting the recommendation for cause. 
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