
The human element is implicated in over 
80% of mariti me accidents. Recent high-
profi le accidents in shipping have focused 
att enti on on the role of human factors 
in ensuring the safety of the mariti me 
transport system. ‘Human Factors’ is 
the term used to describe the scienti fi c 
discipline which analyses the interacti ons 
between humans and other technical and 
non-technical elements of a system. 

HUMAN FACTORS TRAINING
Human Factors training is a special type of 
safety training that focuses on improving an 
organisati on’s ability to tackle the human, 
organisati onal and socio-technical risks that 
it faces on an everyday basis. HF training 
has been mandated in the aviati on sector 
for almost 20 years. This means that all 
personnel have to receive inti al HF training 
on a range of topics related to safety and 
this training is updated at periodic intervals 
to ensure complacency doesn’t set in. The 

typical topics covered in aviati on HF training 
include percepti on, noise, illuminati on, 
errors, incidents, team working, leadership, 
conti nuous improvement. The aviati on 
sector is oft en viewed as the gold-standard 
in terms of safety-criti cal industries. There 
is one crucial way of looking at why the 
aviati on sector has a good reputati on. 

THE ROLE OF SAFETY CULTURE
Aviati on has a mature safety culture and 
can be classifi ed at the ‘proacti ve’ stage. 
Currently the mariti me sector is at the 
‘reacti ve’ stage of safety culture – only 
investi ng in safety and human factors as a 
reacti on to an accident or incident. This is 
not to say that it’s all bad in the mariti me 
sector – some operators do invest heavily 
in safety, but as a sector mariti me is 
fragmented and the lack of standardised 
regulati on means it will be playing catch-up 
for some ti me yet. 

DRIVERS FOR TRANSFERRING LEARNING
Safety is one of the main drivers for 
transferring learning across sectors or 
domains. Indeed, it is safety criti cal 
industries that are most acti ve in trying 
to transfer learning and innovati on. The 
reasons for this are two-fold: 
1. Safety criti cal industries have a 

moti vati on to learn from the mistakes 
of others and avoid repeati ng the same 
mistakes 

2. Regulati ons in sectors with a strong 
safety culture can drive innovati on and 
the transfer of learning as companies try 
to comply with the regulati ons

The relati onship between safety and 
effi  ciency has, in the past, been viewed 
as a compromise. You can be safe, or you 
can be effi  cient, but you cannot be both. 
This noti on that they are competi ng goals 
for an organizati on – on the one hand to 
operate safety, and on the other hand to 
operate effi  ciently – was entrenched in 
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many sectors for many years. This idea is 
now losing traction and safety-oriented 
performance improvement exercises 
are demonstrating that you can achieve 
safety goals alongside economic ones. 
Indeed a study in aviation maintenance 
demonstrated that a safety improvement 
initiative had an improvement on efficiency 
resulting in a saving of 22 days for the 
customer and earning the maintenance 
company a substantial bonus.   

THERE ARE TWO MAIN WAYS TO APPROACH 
TRANSFER:
1. Bottom-up: "We need something to help 

us tackle this problem, let’s look to other 
sectors to see what they are doing"

2. Top-down: "x tool works well in y sector 
– we should transfer it to our sector"

The first approach is a problem focused 
approach. The second is an opportunity 
focused approach. Each of these 
approaches brings with it the risk that you 
transfer a tool or a technique from another 
sector, which in the first instance might not 
be adressing the same type of problem, 
and in the second instance might not be 
feasible in the other sector. For this reason 
a structured approach has been proposed 
to systematically examine how suitable for 
transfer a solution may or may not be.

A STRUCTURED APPROACH TO TRANSFER
This methodology was developed as part 
of the EU-funded research project entitled 
SEAHORSE. This project sought to identify 
safety innovations from the aviation sector 
which would be beneficial (and feasible) 

for transfer to the maritime sector. The 
approach has three steps:
1. Comparison: Comprehensively comparing 

the sectors involved to establish a common 
database of safety dimensions and sector 
characteristics — this looks at the entire 
socio-technical system, not solely those 
parts of the system in which the problems 
are currently

2. Match: The comparison provides 
information on the needs of the 
“destination” sector and the potential 
offering of the “departure” sector. This 
is the input to matching the safety 
needs of one domain with the successful 
solutions implemented in the other 
domain. The identification of successful 
solutions in the departure destination is 
comprehensive and not limited. Part of 
this process involves the specification 
of scenarios which are practical 
instantiations of a particular need

3. Adaptation and Implementation: 
Those solutions which match the 
identified needs are then adapted and 
implemented in a systematic manner, 
taking into account the impact on other 
parts of the system also

 [Extract from Liston et al. (2017)]

TRANSFERRING HUMAN FACTORS 
TRAINING 
This presents an opportunity for the 
maritime sector to transfer human factors 
training from the aviation sector to the 
maritime sector in an effective manner. We 
can briefly summarise the application of 
this approach as follows: 

COMPARISON
Human factors training in the aviation 
sector is required by regulations and aims 
to improve the awareness of safety and 
human factors risks, thereby increasing 
the resilience of the entire aviation 
system. Human Factors Training for aircraft 
maintenance technicians aims to train 
individuals on possible issues that may 
exist during their everyday tasks. It is also 
designed to train the individual how to 
identify hazards and prevent them from 
becoming incidents or accidents. The 
effectiveness of HF training in aviation is 
typically monitored through (1) the number 
of reported hazards, incidents or accidents; 
(2) interviews and safety surveys, and (3) 
observations.

Currently the maritime sector does 
not have legislation requiring HF training 
for all crew. Despite the potential 
regulatory implications for HF training 
on design and operational prcedures 
this is a feasible solution for transfer. 
High expected benefits and low costs of 
adoption.  

MATCH
There is no doubt that Maritime Safety 
Management is facing many challenges 
with recent reports of an increase in the 
frequency of accidents both in shipping 
and at ports. From 2004 – 2013, 11 people 
were killed whilst working in Irish ports and 
docks. The main causes of the fatalities 
were falls from height, being crushed or run 
over by a vehicle and being hit or struck by 
an object (HSA, 2015). 
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Numerous non-fatal accidents and 
injuries also occurred. The most common 
causes of non-fatal injuries in the sector 
are slips, trips and falls, loss of control of a 
machine, people being hit by objects and 
manual handling. A recent Safety Culture 
assessment survey carried out at a large 
European port identified a number of 
Human Factors training needs that were 
necessary in order for them to move from 
their current ‘reactive’ state of safety 
maturity to a more ‘resilient’ state. The 
most salient training needs that emerged 
from the study were:
• More effective communication both 

within and across teams and also across 
tenant companies

• More effective team-work and an 
understanding of what motivates safe 
operational practice

• More trust in the reporting systems and 
their means to promote a learning & 
resilient safety culture

• More awareness of the fundamentals 
of the causes of human error and to 
avoid these errors

• More awareness of hazards in the 
work-place and how to avoid them

These needs could be realised with 
effective Human Factors training which 
would focus maritime staff on improving 
their perceptions of human error, decision 
making, and their overall situational 
awareness. The requirement is now on 
Human Factors Research to respond to 
this need by transferring learning from 
aviation into this sector and develop 
human factors training that can make an 
impact at all levels of operational practice.  

ADAPTATION AND IMPLEMENTATION
Below is the plan for adapting and 
implementing HF training for a port 
operator:
Personnel required to adapt to the 
solution:
• HF
• Safety 
• Technical
• Operational
• Management 
Processes impacted by implementing this 
solution
• Planning
• Training
• Operations
Personnel required to implement the 
solution:
• Safety (outsourced)
• Operational/HR

COSTS:
• Adaption costs: Low: low technical 

complexity of the proposed solutions, 
easily adapted to the maritime domain

• Implementation costs: Low: minor 

organisational constraints for the solution 
adaption and/or ease of implementation 
from a legal point of view

• Costs/benefits evaluation: Costs of 
adaption are relatively low respect to 
the expected benefits of implementing 
the solution

EXPECTED BENEFITS:
short term (up to 3 years) 
• Early intervention in potentially 

hazardous situations by means of 
enhanced anticipatory skills;

• By increasing the number of situation-
aware port operators, group resilience 
is enhanced; as a consequence, the 
probability of timely intervention 
becomes higher and therefore more 
hazardous situations (and accidents) 
will be prevented.

CONCLUSION
This paper has outlined the opportunities 
and challenges inherent in any transfer of 
learning project. In the case of HF training 
it is clear that there are huge potential 
benefits for shipping and port operators to 
adapt and implement aviation HF training 
for the maritime sector. Through the use of 
a structured 3-step approach to transfer it is 
possible to avoid any pitfalls associated with 
transferring unfeasible or wrongly concieved 
innovations and to tailor the solution to the 
needs of the maritime sector and the specific 
shipping or port operator. This methodology 

can help the maritime sector continue its 
safety culture journey and reach maturity in 
a sustainable and consistent manner.
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