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- Shipping volume is growing

- Shipping Industry is growing as an employer.

- UN/IMO reducing emissions by at least 50 per cent by 2050

- More competence in renewable energy systems.

- The IMO GHG Strategy significantly impact design and operations of all ships

- Commercial pressure push all shipowners towards decarbonization

- More training is necessary to improve safety and operation

- Training will become more digital and on-line

- Automation & autonomy

- Port cities will compete to become leading logistics hubs.

• United Nations, UNCTAD
• International Maritime Organisation, IMO
• European Union, EU
• European Transport Workers Federation, ETF
• European Shipowners Association, ECSA
• International Chamber of Shipping, ICS
• DNV Class Society and Maritime Advisors
• Lloyds Register
• Gartner Group
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Data Bridge Market Research, https://www.databridgemarketresearch.com/reports/global-maritime-satellite-communication-
market

Statista Business Data Platform, 2021, http://statista.com
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Autonomy
IMO
• Level one: 

o Ship with automated processes and decision support: Seafarers are on board to operate and 
control shipboard systems and functions. Some operations may be automated and at times be 
unsupervised but with seafarers on board ready to take control.

• Level two: 
o Remotely controlled ship with seafarers on board: The ship is controlled and operated from 

another location. Seafarers are available on board to take control and to operate the shipboard 
systems and functions.

• Level three: 
o Remotely controlled ship without seafarers on board: The ship is controlled 

and operated from another location. There are no seafarers on board.
• Level four: 

o Fully autonomous ship: The operating system of the ship can make 
decisions and determine actions by itself.
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1. Ship with automated processes and decision support:
Seafarers are on board

2. Remotely controlled ship with seafarers on board

3. Remotely controlled ship without seafarers on board
4. Fully autonomous ship

Number of ships

REMOTE SUPPORT/CONTROL 
- distributed maritime capabilities
- dispersed teams

20402022
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• Cyber Security

• AI

• Digital Twin
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MAIN PARTICULARS
•Length o.a.: 79,5 m
•Length p.p.: 72,4 m
•Width mld.: 14,8 m
•Depth shelter deck: 10,8 m
•Draught (full): 6 m
•Draught (ballast): 3 m
•Service speed: 6 knots
•Max speed: 13 knots

CAPACITY
•Cargo capacity: 120 TEU
•Deadweight: 3 200 mt
PROPULSION
•Propulsion system: Electric
•Propellers: 2 Azimuth pods
•Thrusters: 2 Tunnel thruster
•Battery pack: 7 – 9 MWh

PROXIMITY 
SENSORS
•Radar
•Lidar
•AIS
•Camera
•IR camera

CONNECTIVITY & COMMUNICATION
•Maritime Broadband Radio
•Satellite Communications
•GSM
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Maritime officers are 
necessary in shore 
side roles when 
ships become 
remote controlled or 
autonomous 
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- Rules, regulations, and agreements

- Outlook and development trends

- Need for new sustainability skills

DNV: MARITIME FORECAST TO 2050 Energy Transition Outlook 2020
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ICS BIMCO. 2021. "Seafarer Workforce Report." London/Copenhagen, 108 pages. 

The EU fleet accounts 
for 685.000 seafarers
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how globalisation impact maritime communities and 
industrial clusters
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Voices of maritime experts

1. Semi-structured interviews of 5 visionaries in 
the maritime industry

2. Semi-structured interviews of 12 maritime 
experts from across the maritime industry

3. 3 Focus Groups
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Semi-structured interviews of 5 
visionaries in the maritime 
industry

Voices of maritime 
experts
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Voices of maritime experts

Key findings
Structured interviews

• Sustainability and digitalisation are also focused by the group of 
“visionaries”. 

• Improved connectivity open for new opportunities in shipping. Control 
centres will have continually access to data onboard. Fleet managers will 
be able to analyse and advice the crew on navigation weather patterns, 
fuel consumptions, port arrival, need for service, and so on. 

• However, the users of the autonomous technology will for a large part be 
seafarers. Seafarers should know how to interact with the computer 
systems to respond to challenges in the operation of autonomous ships, 
such as when routes are changed, or ships are in hazardous waters.

• Despite introducing more digital technologies the human element of the 
business is needed. It is vital importance to maintain skilled seafarers that 
have their proud expertise also in a world getting more digital.
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Voices of maritime experts

Key findings Focus groups

- Competence required by STCW is not sufficient

- Soft skills to manage teams and people working remotely.

- Sea-land mobility and transferable skills to other types of jobs

- Recruitment
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Voices of maritime 
experts
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Future learning technology and methods

Connectivity drive new learning 
technologies 
• e-learnig
• Cloud computing (simulators)
• VR
• On-the-job-training

Wärtsilä

Kongsberg
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Recommendations for future 
education and training Operations in a digital world

Green shipping Digital technologies

Innovation Sea-land mobility and 
talent attractiveness
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Recommendations for future 
education and training

Operations in a digital world

Green shipping
• Measurement, calculation and documentation of 

emissions, EU and international legislation
• Operation of complex hybrid and zero emission 

machineries
• Environmental economics, performance management 

systems
• logistics and optimisation methods to achieve high vessel 

utilisation 
• Advanced routeing, considering factors such as wind, 

current, and waves
• How to handle a variety of fuels (toxic content, explosion 

etc.)
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Recommendations for future 
education and training

Digital technologies
• Basic digital technology skills as for example

• Sensors
• IoIT
• Networks 
• Connectivity and 
• Cyber security
• Ship 4.0/ Industry 4.0

• Advanced analytics and use of data in optimisation of the 
fleet

• Deep understanding of the complex systems onboard and 
systems connected to the ship to be able to serve the 
needed redundancy of all systems

• To update, service and repair digital systems
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Recommendations for future 
education and training

Innovation
• Understanding of business development taking 

advantage of digital technology (for example: cargo 
tracking, cargo and machinery condition monitoring, 
logistics in digital connected value chains, smart port 
operation, fleet management, e-brokerage, smart 
commerce with blockchain)

• Good maritime education and training located in strong 
industrial clusters will have a precondition to develop
new competencies

• Close links between education institutions and industrial
clusters can foster innovation as knowledge creation
and strength of R&D
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Recommendations for future 
education and training

Sea-land mobility and talent attractiveness
• Tranversal skills needed to to enable them to move 

from one value chain to another and thereby
• It is a need to establish suitable lifelong learning

programmes that enable seafarers to work across
industries and services in the maritime shipping sector

• Maritime clusters with a variety of job opportunities 
and career paths are a key to talent attractiveness

• Improved interface between seagoing and shore-based 
jobs can help with building up transversal 
competences and skills in the maritime sectors. 
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Operations in a digital world
• The fleet of the future will be continually communicating with 

its managers that is continually monitoring vessel positions, 
manoeuvres and speeds. Fleet managers will be able to analyse 
this data, enabling them to advise the captain and crew on 
navigation, weather patterns, fuel consumption, and port 
arrival. 

• Seafarers should know how to interact with the computer 
systems to respond to challenges in the operation of 
autonomous ships, such as when routes are changed, or ships 
are in hazardous waters. 

• Operation by dispersed crew and digital connected teams 
• New roles due to shore-based control centres supporting ships 

with optimisation services, remote control and autonomy

Recommendations for future 
education and training
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Operations in a digital world

Green shipping Digital technologies

Innovation Sea-land mobility and talent 
attractiveness

Distributed 
maritime 

capabilities

Sea-land mobility
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Thank you

Recommendations for future 
education and training
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