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Human Error Contributes to:
• 84-88% of tanker accidents 

(Transportation Safety Board of Canada 
1994) 

• 79% of towing vessel groundings 
(Cormier P.J.1994)  

•  89-96% of collisions (Bryant D.T.1991) 
• 75% of fires and explosions (Bryant D.T. 

1991) 
• The accident databases from the USA, 

UK, Canada Australia and Norway 
confirms that human error continues to 
be the dominant factor in maritime 
accidents.



• Since human error is the relationship between 
behaviour and performance standards it is 
meaningless to talk about human error outside 
a context.  

• We need to define a domain, in which we want 
to examine human error 

• I have defined the maritime work domain as 
any kind of work performed on any kind of 
vessel

Definition of the maritime work domain



It is possible to define five maritime 
work tasks: 

• Navigation: route planning, track keeping and collision 
avoidance 
• Propulsion: the responsibility for the integrity of the ships 

propulsion system 
• Cargo handling: loading, keeping the cargo (including 

passengers) in good condition and unloading 
• Platform maintenance: keeping the ship, its equipment (e.g. 

the auxiliary equipment) and the crew in operational 
condition. 

• Ship management: the allocation of tasks responsibilities, 
control, supervision and communication.



Cause of Error
• Population stereotype 
• Performance requirements that exceed 

human capability 
• Design that promotes fatigue 
• Inadequate facilities or information 
• Difficult tasks 
• Dangerous tasks 
• Unpleasant tasks 
• Repetitive or boring tasks 
• Tasks at odds with the person's aptitude 
• Stress, Illness, Sleep Deprivation, Injury



Human Error

• Failing to perform a task 
• Performing the task incorrectly 
• Performing an extra or non-required 

task 
• Performing tasks out of sequence 
• Failing to perform the task within the 

time limit associated with and 
• Failing to respond adequately to a 

contingency



The psychology of Human Error

• “skill-based” performance,  
• “rule-based” performance, and  
• “knowledge-based” performance.  
• Skills are highly practiced behaviours that 

we perform routinely, with little conscious 
effort. They’re literally automatic.  

• Rule and knowledge-based performance 
require more mental involvement or 
conscious deliberation. We rely on them 
when skill-based performance won’t work, 
typically in exceptional or novel situations.



Types of Errors
• Slips and lapses are errors in the performance of 

skill-based behaviours, typically when our attention 
is diverted. 

• Slips and lapses occur while our attention is diverted 
and we fail to monitor the actions we’re performing. 

• Mistakes are errors in rule or knowledge-based 
performance. They arise when we misinterpret a 
situation or misapply a rule (usually, a rule that is 
frequently used and seems to fit the situation well 
enough).  

• Mistakes include errors in perception, judgment, 
inference, and interpretation. Mode errors are 
common mistakes. A mode error arises when we 
perform an action appropriate for one mode, but we 
are mistakenly in another 



• Violations are intentional errors but usually well-meaning.  
• They are rarely malicious (sabotage) and usually result from an 

intention to get the job done as efficiently as possible.  
• They often occur where the equipment or task has been poorly 

designed and/or maintained.  
• Mistakes resulting from poor training are often mistaken for 

violations. Peer pressure, unworkable rules and incomplete 
understanding can give rise to violations. 

Violation Errors



Which type of errors are most likely to 
be present in marine time casualties?

• Uchida(2004), reviewed 173 Japanese 
accident records relating to marine 
engine management, found that 
violations are significantly more likely 
to occur than other sources of error. 

• 45% of the accidents onboard violation 

• Knowledge- based mistakes 13% 

• Skill-based mistakes 9% 



How can we solve this problem?

• Study by the U.S. Coast Guard found 
that the three largest problems were: 

• Fatigue,  

• Inadequate communication and 
coordination between pilot and bridge 
crew, and  

• Inadequate technical knowledge 
(especially of radar).



Fatigue

• Crew-specific e.g. Inability to 
concentrate,difficulty reading displays, 
Feeling tired, muscular weakness etc. 

• Physical Environment e.g. high or low 
temperature, high noise and vibration etc. 

• Ship-specific e.g. Ergonomic design issues 
such as console profiles, dimensions, and 
orientations maintenance interface and 
habitability spaces etc 

• Management e.g. scheduling of 
voyages,staffing policies, paperwork 
requirements, on-board recreation etc.



• a) Education and training; 
• b) Robust legislation about hours 

of work, work/ leave ratio; 
• c) Guidelines to introduce 

effective countermeasures and 
• d) Employment of appropriate 

design and technology.

A comprehensive approach 



Panic Management  
The normal reaction among passengers when an alarm signal sounds is:  

• A sudden interruption in whatever activities the they are involved in.  
• Most people will turn their faces and start looking at the device which 

produces the alarm signal.  

• After some moments of silence most of them will start discussing 
the signal and questioning each other in order to investigate 
possible interpretations. 

• This rather slow reaction pattern is formed by a mix of surprise 
and disbelief together with a reluctance to be intruded upon by 
something stressful and potentially dangerous in whatever 
pleasurable activities they are involved.



• Alarm signals seldom cause panic among passengers. On the 
other hand, alarm signals are mostly not immediately 
understood. They give no guidance to the passengers and must 
therefore be followed by vocal instructions and information. 

• Passengers must have instructions for rational action. 
• It is an established psychological fact that responsibility 

increases a person’s capacity to withstand stress. Crew 
members must therefore be constantly aware of their 
responsibilities towards the passengers in emergency 
situations
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