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Feature: Industry 5.0

Take five
Industry 5.0 and us

The technology that supports 
everyday life is rapidly 
changing. New perspectives 
on how technology drives 

industrial revolutions and how they 
may evolve or should evolve are being 
introduced by governments, technologists, 
lobbyists, political parties, unions, 
intergovernmental, and international 
organisations. Among other things, we 
hear that the next revolution should serve 
social justice as a ‘Just Transition’ and not 
displace worker skills, that the next shift 
should reach all of the UN Sustainable 
Development Goals, that it should be 
a zero carbon revolution. Only in the 
last four years has the need for human-
centred, resilient, sustainable development 
been articulated as Industry 5.0. 

Industrial advancements ashore have 
always affected the maritime world, 
linking developments in finance for 
vessel investment and maritime 
economics to social and other 
drivers. As a mariner looking 
at this developing landscape 
of technology, automation, 

Jaquelyn Burton AFNI
Nautical Institute Automation Technical Advisory Group

The increasing sophistication of technology has the potential to transform the 
maritime sector, but any development must make sense for the users. It must 
make operating vessels safer and more efficient without increasing the workload. 
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Feature: Industry 5.0

and artificial intelligence (AI), especially after the 
launch and rapid uptake of AI systems in consumer 
technology such as ChatGPT, you may have become 
curious about how technology will affect your future 
work. With so many advocating in varying directions, 
where does this leave mariners?

Much has been written about digitalisation and 
Industry 4.0 over the past decade, and how it would 
change everything about the maritime world. 
However, with the ever-increasing need for data and 
so much reliance on mariners manually entering 
data and scanning documents, digitalisation, as it is 
currently implemented, seems less revolutionary than 
evolutionary. Looking at the developing technology 
and the landscape of digital services available to 
our sector, it is clear there’s still a long road ahead 
to realise significant value gains both for the crew 
on board and for the shoreside to improve safety, 
sustainability, and resilience.

Will this be another ECDIS moment? Welcomed 
for its enormous potential to improve safe operations 
and reduce workload, it proved disappointing in the 
introduction, with first iterations very cumbersome 
to use and making it challenging to perform the best 
practices of passage planning. Instead of saving time, 
it took two or three times longer to do the passage 
plan and draw all the notes, no-go areas, and other 
user objects required to execute and evaluate a 
voyage safely. As an industry, we must work together 
to avoid this scenario happening again as these 
technologies move from shore to ship. We need to 
ensure that any development makes sense in our 

industry and makes our work safer and more efficient 
without increasing the burden of performing our 
work of operating the vessels. 

Looking astern 
The progression of the maritime world through 
various technological ages reflects the evolution 
of global commerce, naval power, and maritime 
culture. Each age marks a significant shift in how 
vessels were powered, managed, and integrated into 
more expansive systems of trade and sea power, 
influencing everything from global exploration to the 
dynamics of global supply chains. Building ahead, 
we also need to look astern to the past development 
of the maritime world and the operational changes 
that resulted, in order to fully understand the 
significance of the Age of Human-system resilience, 
which is just starting now under the ideas of Industry 
and Maritime 5.0.

The adoption of technology over time has 
dramatically impacted global trade, naval strength, 
and how people connect. Each period marks 
significant changes in how ships are powered and 
used, shaping everything from the exploration of new 
routes to how goods are moved across oceans today.

The Age of Sail and the beginning of regular 
ocean crossings led into the Age of Steam, where 
vessels no longer needed the trade winds. They were 
less dependent on seasonality and were able to keep 
regular schedules for the first time. Then came the 
Age of Motors, with ships using engines powered by 
fuel oils, making them more efficient and less labour 

Industry 4.0:
‘Industry 4.0 represents the technological 
evolution from embedded systems to cyber-
physical systems. In Industry 4.0, embedded 
systems, semantic machine-to-machine 
communication, IoT, and CPS technologies are 
integrating the virtual space with the physical 
world; in addition, a new generation of industrial 
systems, such as smart factories, is emerging to 
deal with the complexity of production in the 
cyber-physical environment.’ (GTAI, Industrie 4.0)

Industry 5.0: 
‘Industry 5.0 is an integration of resilient, 
sustainable, and human-centric technologies, 
organisational concepts, and management 
principles for designing and managing cost 
efficient, responsive, resilient, sustainable, 
and humancentric value-adding systems 
at the levels of ecosystems, supply chains, 

and manufacturing and logistics facilities, 
data-driven and dynamically and structurally 
adaptable to changes in the demand and 
supply environment to secure the provision 
of society with products and services in a 
sustainable and human-centric way through 
the rapid rearrangement and reallocation of its 
components and capabilities.’ (Ivanov 2023) 

Maritime 5.0:
Collaboration between non-human agents 
(intelligent agents) and seafarers/maritime 
operators to perform tasks in all levels of maritime 
space from design to integrated decision making 
and operation.’(Shahbakhsh et al., 2022)

Shipping 5.0:
Transformation of smart shipping to intelligent 
shipping systems with human intelligence at the 
core.’ (Shahbakhsh et al., 2022) 

Human-centred design:
‘An approach to interactive system 
development that focuses specifically on 
making systems usable. It is a multi-disciplinary 
activity which incorporates human factors and 
ergonomics knowledge and techniques. The 
application of human factors and ergonomics 
to interactive systems design enhances 
effectiveness and efficiency, improves human 
working conditions, and counteracts possible 
adverse effects of use on human health, safety 
and performance. Applying ergonomics to the 
design of systems involves taking account of 
human capabilities, skills, limitations and needs.’ 
ISO 13407:1999(en): Human-centred design 
processes for interactive systems

Key definitions

With the ever-
increasing need 
for data and so 
much reliance on 
mariners manually 
entering data and 
scanning documents, 
digitalisation, 
as it is currently 
implemented, seems 
less revolutionary than 
evolutionary
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Feature: Extreme weather

Give us a wave 
Seeking footage of extreme weather at sea

Mariners know all too well what the sea looks like when the lines on a synoptic chart converge. Stories like Captain Cristian Ciortan’s article The Second Wave (Seaways, April 2024) are striking examples of what wind and waves can do - but many forecasters and people working in the industry don’t have a clear picture of what the numbers mean – or what the satellite picture below looks like on the sea’s surface. The Nautical Institute is partnering with the IMO and the World Meteorological Organization (WMO) to help share experience and knowledge between those who generate forecasts and those who use them. The 2nd WMO-IMO Symposium on Extreme Maritime Weather – Bridging the Knowledge Gap Towards Safer Shipping, which takes place at the IMO from 23-26 September, is a free event focused on extreme maritime weather and the impact of early warning systems on improving safety at sea. The Symposium will be part of several IMO activities being organized in connection to 

the World Maritime Theme 2024 “Navigating the future: safety first!.” It will also serve as a contribution to the UN Decade on Ocean Science for Sustainable Development and the UN Early Warnings for All initiatives.As part of the event, The Nautical Institute hopes to highlight the vast range and full extremes of weather and sea-state conditions our seafaring members and the wider maritime community are dealing with while at sea. We are asking Nautical Institute members to contribute with images and video footage of extreme weather conditions you have experienced while out at sea. 
From hurricanes to hailstorms, sand to fog to snow and ice, we want your photos and video footage. Please also provide any additional information about location, forecast, type of vessel and thoughts on about improving safety in extreme weather.

Send your files to research@nautinst.org by Friday 13 September 2024 – and help make seafarers safer. 

Conditions and Disclaimer: 
By submitting a contribution, 
you acknowledge that The 
Nautical Institute will share 
the contribution with the IMO 
and WMO for public display 
and images or videos may be 
reproduced by The Nautical 
Institute, WMO or IMO on 
their website, in literature or 
in presentations. All rights to 
the use the image or video will 
be transferred to The Nautical 
Institute upon submission. 
Contributors must only submit 
original images or videos taken 
by themselves. 

  Please do not place yourself 
in any danger in order to 
obtain an image or video!

  Please do not send us any  
AI generated images or  
video footage. 

Hurricane Beryl as seen from space.  Image: NASA
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Sharing user experience 

for better design

Feature: Human Centred Design

A survey conducted by The Nautical Institute 

in collaboration with the OCEAN Project 

suggests that the industry is approaching 

training in Human Centred Design from 

the wrong angle. Changing the way we approach this 

might give seafarers more of a voice to express the 

issues they face at sea – and could go some way to 

alleviating problems with poor design.

The survey began by asking respondents how 

familiar they were with the basic principles of 

ergonomics and Human Centred Design, and 

whether they had received any training in the area. 

A follow-up question asked participants whether they 

had found this training useful and effective.

Of those currently working at sea, just over half – 

56% – were very familiar or somewhat familiar with 

the concept of HCD in the maritime industry. Just 

9% had received any formal training in this area. 

However, responses from those who had received 

this training were overwhelmingly positive, with 91% 

saying it was either effective or very effective. 

The overall survey response appeared broadly 

similar, with 60% of respondents either familiar 

or somewhat familiar with the concept. Levels of 

training were slightly better, with 15% having formal 

training in this area. However, opinions on the 

effectiveness of this training were split, with just 59% 

percent finding it effective to some extent.

The data suggests that training in ergonomics is 

something that it is more likely to happen in shore-

based professions – if it happens at all. But it appears 

that it could have a much greater impact if it took 

place while seafarers were still at sea. 

What should be changed?

Neither lack of formal training nor lack of familiarity 

with the general concepts prevented seafarers from 

identifying problems with the setups with which 

they were working. 87% of mariners said they had 

encountered challenges or issues resulting from a 

poorly designed system or layout. 

Asked to elaborate, the list of complaints or places 

where they had found design user-unfriendly or in 

need of improvement was long and varied. Some 

items came up time and again – ECDIS was a 

frequent culprit here – while others were specific to 

certain ship types and operations.

Just a few examples:

  Having to run across the entire bridge to answer 

a phone or radio. Helm controls, telegraph, radar 

and ECDIS widely dispersed

  Too many bridge alarms, which cannot be easily 

told apart
  Having to stand on the table to operate valves  

or searchlight

  Vital instrumentation not visible to helmsman 

and/or navigating officer

  Difficulty avoiding danger zones during mooring

  Bridge windows which obscure or distort the view

Even where changes were made to existing vessels, 

user input was not necessarily sought before those 

changes were made, and sometimes they introduced 

new problems.

Why aren’t these problems reported?

Around half of respondents said it had never even 

occurred to them to report a poor layout or poor 
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Bad design is making equipment inefficient, unsafe – and, ultimately, 

expensive. Could HCD be a way to improve the process? 
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Feature: Human Centred Design
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What is Human Centred Design (HCD)?

Human Centred Design is a tool that encourages designers to prioritise 

the needs, behaviours, and preferences of end users, such as seafarers, in 

the design process. The aim is to create functional and effi  cient products 

or services that support better decision-making, and to defi ne and solve 

problems from the end-user’s perspective

This goes well beyond merely enhancing safety; it also focuses on 

optimising effi  ciency and giving precedence to the well-being and ease 

of the crew. 

What’s the problem?

Survey respondents feel that maritime operations could be improved by 

HCD. Unfortunately, today’s design process often excludes the seafarer 

from the conversation, resulting in user-unfriendly design.
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received training

in HCD

87% 40% 30%

had encountered 
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resulting from a 

poorly designed 
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said it had never 
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them to report 

a poor layout or 

poor design

said there was 

no reward for 

reporting issues
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