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What does a Mariner do?
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What does a Mariner do?
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When will a Mariner not do it?

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

AL0 – no autonomous functions. All operations are manual

AL1 – on-ship decision support. Data will be available to crew

AL2 – off-ship decision support. Shore monitoring

2020 – 2025  AL3 – Active human-in-the-loop. Semi-autonomous 
ship. Crew can intervene

2025 – 2030  AL4 – Human-on-the-loop. Ship operates 
autonomously with human supervision

2030 – 2040  AL5 – Fully autonomous ship. There 
is a means of human control

AL6 – Fully autonomous ship that has no 
need for any human intervention

Future workforce training timeline 
verses Lloyds Register of 
Autonomy

How will levels of autonomy affect future roles? 
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Looking at the Past

 Paper in 2018 looked at past incidents.
 Used the Transportation Safety Board of Canada accident reports.

• Non fishing accidents.
• Recent.
• No weighting was given to how severe the  accident was.

 Found 22 accident reports.
• In 18 of those it was anticipated that an autonomous vessel would 

have been able to mitigate or eliminate the problem.
• In 4 cases an autonomous ship would have suffered at least as much 

if not more than what occurred.  



Looking at the Past

Mechanical issues 11

Collisions 2

Groundings 8

Stability problems 3

Loss life 2

Loss of environment 1

 Somewhat surprising result was 
that the main benefit was in the 
engine room.
• Better standard maintenance.
• Better predictive 

maintenance.
• Better operations.



 Look at skill sets for an engineer.
 Used IMO Model Courses as a reference.  
 Courses 7.02 and 7.04
 Identifies the skills / functions that an engineer should have.
 Engineering Knowledge;
 Thermodynamics;
 Applied Mechanics;
 Etc.

IMO Model Courses



IMO Model Courses

P R E S E N T A T I O N  T I T L E  - G O  H E A D E R  &  F O O T E R  T O  E D I T  T H I S  T E X T 1 1



IMO Model Courses

 Main conclusion was that the IMO model courses were not 
particularly useful in looking at autonomous systems.
• Blooms taxonomy is not useful for autonomous systems.

 Interesting take away was that if you look at a ship as a whole, 
only 40 % of the model courses were required to operate the 
ship.  The rest:
• Allow an engineer to move from ship to ship to ship.
• Allow an engineer to trouble shoot a system.



Where Will Autonomy Develop

 Autonomy will develop in the Engine Room first.  Several Reasons for 
this.
• Technical - Engines lend themselves better to autonomy.
• Legal – The current IMO regulations deal more with the navigation 

of a ship as opposed to running engines.  
• Public – At this point in time the  public does not seem to want 

complete autonomy in “moving” things.  



When Will Autonomy Develop

 Not soon because:
• Legislation – both national and 

international.
• Liabilities and legal responsibility.
• Public Perception.
• Cost.
• New build vs retrofit.



When Will Autonomy Develop

Time Frame Event
2025 Technology robust 
2030 Transitioning of shipboard personnel to land jobs.  

Humans still very much in the loop.
2040 Significant crew reduction, development of specialized 

shore jobs / teams (operations, supply, repair, etc.).  
Humans on the loop.

2045 First International Autonomous Ship (no crew) with shore 
support.  Humans on the loop

2050 Autonomous fleets.   Humans sometimes on the loop.



What Will the Workforce Look Like

 Engine-room:
• General movement from an operator of technology to:

• Integrator of technology.
• Increased importance on predictive maintenance.
• Movement away from prediction related to judgement related 

skills.  
• Increased role and specialization of the Electro-technical officer.

• Systems (computer) person critical.
• Cyber-security. 
• 3-D parts printing.



What Will the Workforce Look Like

 Deck:
• General movement from an operator of technology to:

• Monitor of operations.
• Coordinator of emergency operations.
• Increased need for judgement taking into account factors that 

autonomous systems are not good at (business, human factors).  
• Lack of public trust will keep bridge officers in the loop longer then 

expected.  



Training for the New Workforce

 Training has continued essentially unchanged for 300 years (perhaps a 
change might be in order).  

 Traditional “University” structures will give way to:
• Mastery modes of instruction.
• Movement away from physical location.
• Delivery anytime, any duration.

 Reworking of IMO Model Courses
• Introduce information on autonomous systems.
• Reduce/rework  some of the traditional subjects (e.g. astro-navigation).
• Increase soft skills.



Training Tools for New Workforce

 Tools are going to change as well:
• Heavy use of simulation (is it simulation anymore).
• Use of low cost VR and AR technologies.
• More portable instruction technologies.  



Conclusions

 Ship crew will reduce in the future:
 Reduction in ship-board personnel more than made up for in shore 

operation jobs.
 Technology will allow changes to take place quickly: regulatory, 

“culture” and public perception will act to slow down adoption.    
 Training will become somewhat specialized and very technical.



After thoughts
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