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Abstract 

There are few industries that have to cope with such diversity of equipment in conditions of such 
environmental and operational diversity as the maritime community.  Those operating in the energy sector 

are facing the most challenging conditions requiring the full support of technology and well-trained and 

qualified personnel. 
 

Operations in these conditions are supported by increasingly sophisticated technology designed to support 

the seafarer.  In many instances these developments are made by technology companies and manufacturers 

keen to gain commercial advantage in a competitive market.   
At the same time, the industry is wrestling with the potential for remote and autonomous vessels and 

determining how such arrangements might help enhance safety and effectiveness.  Marine Autonomous 

vessels are already a reality and the capability of such autonomy is already being installed on fully-manned 
vessels. 

What does this mean for the mariner of the future? 

Who is leading these changes and how do we ensure they are fit for purpose? 
 

This paper explains how the regulatory environment has developed over the years and how it has both 

supported and thwarted innovation and change.  It explains how the skills we will need in the future will be 

different from those required previously and considers some options for how recruitment and development 
opportunities can be optimised. 

 

Key to preparing any workforce is understanding how people and technology will work most effectively to 
deliver the operational output that protects the environment and those working within it.  There are instances 

in our history that illustrate we have not considered the mariner’s need properly when developing 

equipment.  Examples that have led to a reduction in safety and safety margins not an improvement.  

 
With better technology, coupled with better training and a workforce prepared for the future, not for the 

past, we have the opportunity to deliver on the expectations of our seafarers and their employers.  To do so 

requires an open mind and a recognition that no matter how much experience we have, there is always room 
for improvement.  At the same we must recognise that for the time being at least, there is a critical component 

of manning to be considered.  Contra-indications of reducing sea service or manning that impacts on fatigue 

need to be guarded against as we prepare for the future. 
 

Introduction 

For many of us involved with maritime training keeping a close eye on technology changes, we are faced 

with mixed messages.  On the one hand we see manufacturers promising us the most reliable and intuitive 
equipment the world has ever seen.  Such capability will remove the need for traditional manning of ships 

and the savings in crew, accommodation and support costs can be re-invested into a constant cycle of 

technology improvements. 
Artificial intelligence will make our operations exponentially safer while better design and increasing 

reliability will give operators and owners the assurance they need that all will be well. 

At the same time the World Maritime University in collaboration with the International Transport Workers 
Federation completed a study into the impact of technology in the transport sector.  Their findings were that 

one of the least impacted professions in the transport sector to be changed by technology will be the role of 

shipmaster, while the marine engineers were unlikely to impacted by automation any further.1 

                                                        
1 World Maritime University: 2019 Transport 2040: Automation, Technology, employment – The Future of Work 
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On this basis you would expect the training and the experience required to be maintained at more-or-less 

the same level as today. 

Looking outside of the maritime sector, research in Australia2 has shown the changing technological 
environment is expected to drive changes in the learning space.  While technical skills will still be required 

a greater emphasis in other aspects require greater focus. 

Areas include: 
Globalisation and increased competition are intensifying the need for workers able to:  

 engage with the organisation’s goals; share information; work in teams; make appropriate decisions; 

and be enterprising  

 respond to requirements for information and knowledge management and communication skills 

integral to information and communication technology  

 understand the heightened need for critical thinking and problem-solving skills.  

 demonstrate greater individual adaptive capacity and lifelong learning.  

 nurture appreciation and respect for social, cultural and religious diversity.  
 

This paper considers some of these key issues and what it means in the context of the offshore sector.  
 

The Case for Change 

Proponents for change argue there is a compelling case for increased use of technology.  Every major 

economy in the world is exploring the impact of technology and the maritime sector has great opportunities 

for further development and innovation. 
 

Already we use automated systems extensively in routine operations such as automatic pilot, position 

monitoring and reporting, support for machinery control systems and key safety function such as fire 
detection and response. 

 

These technology-based solutions reduce costs of manpower and provide more reliable and sustainable 

solutions for the and the environment.  It removes the drudgery of routine operations from unskilled labour 
and has been instrumental in the dramatic reduction in crew sizes over the last half-century.  Few would 

disagree that ships are better designed, safer, more environmentally sensitive and operationally more 

effective than 20 years ago. 
Developments so far, are just the tip of the iceberg. 

 

Advances already underway will increase the measuring and assessment of information from the individual 

vessels, its machinery, location, and the wider environment.  Control centres will be developed further to 
support on-board decision-making and in some cases the development of autonomous systems and ships. 

The gathering and analysis of this data will enhance the capability of predictive maintenance requirements, 

reducing the costs and frequency of dry-docking and other technical support needs.3 
 

Such developments will require significant investment and sensors and other equipment that is reliable and 

effective in the maritime domain.  Issues of information flow and connectivity in all circumstances will be 
a key challenge while concerns of data security will need to be addressed. 

 

At the same time continued investment will be required to develop fuel and propulsion systems that meet 

the requirements for 2050 emissions targets and other restrictions that will be needed to address a growing 
public clamour to protect our planet. 

                                                        
2 21st Century skills for senior education, November 2015 
3 Technology and Innovation in UK Maritime: The case for Autonomy; Department for Transport, January 2019 
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The Importance of People 

The evidence that technology will have unequivocal benefits and result in widespread disruption to existing 
employment arrangements is not universally supported.  Indeed, the study by the World Maritime University 

referred to above indicated that the core skills of the shipmaster would be required for generations to come.  

The benefits of technology would not replace the need for high-skilled operators such as Captains as not 
more than 35% of the role can further automated.   

 

The introduction of radical innovations can change this picture. However, our research finds no evidence 

supporting the obsolescence of high-skilled work activities. For this group, automation and technology are 
often introduced to assist them, so that individuals can concentrate more on their core tasks. The objective 

is to complement their work rather than replace them4  

 
The UK’s Marine Pilots’ Association, Secretary General, (Don Cockrill) has raised concerns that increased 

automation can lead to more fatigue, lack of attention and a distraction for applying the skills necessary to 

do the job.  Many harbour pilots are supported by increased technology including portable pilotage units 
(PPUs) and additional support from the shore.  The key component of their responsibilities remain hands-

on; once again the technology is there to support the decision-making process not to replace it. 

 

Many have made the case that the unpredictable nature of the marine environment makes it difficult to cover 
all the potential variables in developing automated solutions.  Others have highlighted the costs of 

investment in sensors on board ship and on the shore for technology to be effective.  When you add the costs 

of redundancy of equipment, in case of failure and the exorbitant costs of failure in remote locations many 
would argue the commercial business case has not been made. 

. 

The Importance of Training 

The technical revolution in which we find ourselves is a key challenge, not only for industry, but also for 

those academies and training institutions preparing our learners for the workplace of tomorrow.  We are 

preparing people who are often referred to as ‘digital natives’.  They have not adapted to technology – they 
have inherited it.  They have never visited a bank, they have no idea what a paper map looks like and they 

often see no reason to retain information when so much is available on a portable held-held device. 

 

How these people learn and what they learn is key. 
 

The focus in education is to help the learner develop capabilities rather than specific skills.  We need to 

make our learners resilient to change and give them the ability to develop strong relationships and 
communication skills.5 

 

Universities UK, identifies that the pace of change is exponential and the level of disruption will increase 
requiring flexibility in the workplace, an expectation of change and important attributes like the ability to 

receive and analyse large quantities of data. 

 

At the same time the importance of work experience is strongly recognised and the current model of 
blending work placements with college learning, common in the maritime sector seems to have considerable 

merit.  Work experience is regarded by many employers as an essential criterion for selection. 

                                                        
4 World Maritime University: 2019 Transport 2040: Automation, Technology, employment – The Future of Work 
(pp50) 
5 Transforming Queensland Education: Why we need to move our focus from careers to capabilities, QTAC October 
2017 
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The challenge will be determining the right balance between automated decision-making that can be 

routinely delegated to automated machines and equipment, versus the need for value judgements and 

priorities utilising soft skills.  At the same time, it seems, we will have to retain hard-edged professional 
skills for our mariners.  Providing the teachers and academics as well as the resources required for effective 

delivery will require significant investment and commitment.  

The Regulatory Framework 

Maritime employers remain concerned that the current training and certification framework provided for 

under STCW is no longer fit for purpose.  Key concerns are the rapid changes in technology versus the slow 

pace of regulatory reform.  At the same time training is sometimes seen as manufacturer led, or training 
centre led.   

 

This is the wrong way round. 
 

Industry and employers should be taking the lead on the output of training and much more effort needs to 

be applied to ensure international consistency of training provision.  Efforts to ensure an international level 
of training and certification that truly reflects the aspirations of the ‘White List’ approach to flag state 

approval. 

 

 
 

Harmonised Delivery  - 
DP Centres accredited by The Nautical Institute, August 2019 

 

 

There is much to be done.  Some proponents for change argue for a more modular approach to training 
where specialist skills for specific vessels can be developed while unnecessary training can be left out of 

the syllabus. 

 
But there is little agreement on how such changes can be managed and monitored.  While leading ship 

managers and operators continue to invest in the professional development of their crews, there are still 

many who will settle only for the cheapest less well-trained crews.  Flag states lack the appetite to address 

this in a globally consistent manner.    
 

This is not just about the training providers.  Work needs to be done to support our sea staff in delivering 

mentoring and training support on board.  Developing the skills of competency assessment are often taken 
for granted and in too many seafarers we see a reluctance to support junior officers.  Mixed crewing 

combined with inconsistent manning and leave rotations leave many seafarers just looking after today with 
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insufficient regard for preparing for the future.  At the same time the irrational drive for minimum training 

in minimum time only perpetuates the maritime skills shortage experienced in many sectors.  

Conclusion and Suggestion 

In a complex environment it is essential we develop the right skills for the workplace. Arguments presented 

previously in this paper suggest that, while STCW has an important role to play, it may not be able to address 
all the needs of the maritime community. 

 

The oil industry in particular and the energy sector more widely, has demonstrated an appetite to 

collaboratively regulate the operational workplace.  Engagement from key bodies including OCIMF; IMCA; 
MTS; IPIECA; Intertanko and many others have helped deliver an industry that is cleaner and safer than at 

any time in its history. 

 
Internationally adopted schemes, such as the Dynamic Positioning Operators qualification framework, 

developed by industry and managed by The Nautical Institute, is an example of how harmonised 

qualifications can work on a global basis. 
 

As an industry-led programme this qualification framework reflects the contemporary needs of industry and 

is agile enough to address new requirements.  One example most recently introduced has been the 

introduction of a special DPO qualification for those working on jack-up barges or self-elevating platforms. 
 

Identifying key skills areas and finding consistent training solutions helps employers address opportunities 

for best practice.  Codifying the training and assessment requirement helps training centres and practitioners 
understand the requirement and ensures consistency of approach – but without over-regulation. 

 

Industry-led opportunities for professional development such as the Emergency Shiphandling course for 

offshore vessels and the training for Technical Staff on board DP vessels are examples of where a need has 
been identified and a tailored solution quickly implemented.  Independent auditing and oversight helps 

ensure consistency and professionalism. 

 
 

The offshore industry has demonstrated how an industry-led coalition can help ensure the right standard for 

safe and effective operations.  It is an effective solution for safe operations and allows further enhancements 
into the future in an agile and responsive way. 

 

Industry can lead change and safety in a way that regulation cannot. 

Leadership and direction provide both the challenge and the opportunity for the future. 
A future that is surely safer in our hands than that of international regulators and politicians. 
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