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Glossary
This glossary is not intended to give official definitions, but to provide explanations based on
recognized information sources.
Term

Definition

21st Century skills

Blend of content knowledge, specific skills, expertise and literacies which students must
master to succeed in work and life. They are also referred to as soft skills, key
competencies or transversal skills, depending on the classification framework
considered. MATES project has used the P21 framework for 21st Century skills
https://files.eric.ed.gov/fulltext/ED519462.pdf . The ESCO taxonomy started to integrate
them in 2020, identified as Transversal Skills which are organised in five areas: Language
skills and competences; Thinking (cognitive) skills and competences; Self-management
skills and competences; Social and communication skills and competences; Life Skills and
competences.

3D printing

Group of technologies where a three-dimensional object is created through the
superposition of layers of material. It is expected to transform radically the industrial
sector by reducing capital expenditures and demanding human resources. This will allow
for timesaving in manufacturing processes, use more cost-efficient materials and it is
expected to be exploited in the building of the infrastructure’s components.

Artificial
Intelligence

Activity devoted to making machines intelligent, and intelligence is that quality that
enables an entity to function appropriately and with foresight in its environment

Augmented Reality

An enhanced version of reality where live direct or indirect views of physical world
environments are augmented with superimposed computer-generated images over a
user´s view of the real-world, capable of changing one´s current perception of reality.

Automation and
advanced robotics

Automation refers to sophisticated automated systems, ideally with the additional
capability for self-maintenance and repair, mostly requiring little or no human interaction
to operate, apart from top-level guidance. Advanced robotics in maritime sectors refers
to Unmanned systems (US), such as Autonomous Underwater Vehicles (AUVs), Remotely
Operated Vehicles (ROVs), humanoid robots, etc. Control systems are key for the
implementation of automation and advanced robotics at those sectors.

Behaviour change

Any modification in behaviour altering the way in which the individual acts or reacts. The
change may happen spontaneously and involuntarily without any intervention, or it may
be systematic and prompted by conditioning.

Big Data

Field that treats ways to analyse, systematically extract information from, or otherwise
deal with datasets that are too large or complex to be dealt with by traditional dataprocessing application software. In offshore renewables the adoption of Big Data
techniques is required due to the huge number of recorded data which are difficult to
manage. Big Data techniques are expected to mainly support managerial activities and
real-time decision-making, for example, by optimizing logistics operations during the
installation phase.

Blue Growth

European long-term strategy to support sustainable growth in the marine and maritime
sectors as a whole. Seas and oceans are drivers for the European economy and have great
potential for innovation and growth.
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Capacity building

Composite
materials

Long-term, continuing process, in which all stakeholders participate (ministries, local
authorities, non-governmental organizations and water user groups, professional
associations, academics and others). In 1991 it was defined as a) the creation of an
enabling environment with appropriate policy and legal frameworks; (b) institutional
development, including community participation (of women in particular); and (c) human
resources development and strengthening of managerial systems.
Materials made from two or more constituent elements, each with significantly different
physical or chemical properties such that, when combined, they produce a material with
characteristics different from the individual components. In the shipbuilding industry,
three elements are used to create composite materials: fibres, core materials and resins.

Delphi

The Delphi method is based on the principle that forecasts from a structured group of
individuals are more accurate than those from unstructured groups. The experts answer
questionnaires in two or more rounds. After each round, a facilitator provides an
anonymised summary of the experts' forecasts from the previous round as well as the
reasons they provided for their judgments.

Delphi method

Forecasting process framework based on the results of multiple rounds of questionnaires
sent to a panel of experts. Several rounds of questionnaires are sent out to the group of
experts, and the anonymous responses are aggregated and shared with the group after
each round.

Digital twin

Virtual replica of objects and processes that simulates the behaviour of their original
twins. The objective is to analyse their effectiveness in certain cases to improve its
efficiency.

Digitalisation

The use of digital technologies to change a business model and provide new revenue and
value-producing opportunities; it is the process of moving to a digital business.

Drones

Unmanned aerial vehicles that perform work and inspection in dangerous and confined
spaces (i.e., turbines, cargo holds etc.) thus not only eliminating the risks in specific tasks
but also capable of making extensive and efficient inspections.

Energy storage

Set of methods and technologies used to store various forms of energy. The
implementation of energy storage can provide further benefits to offshore renewables
sector. It can ensure the development and improvement of grid integration, as well as
the integration of offshore renewables in energy network infrastructures. Besides, it
supports the sector´s growth by facilitating the wide installations of large-scale offshore
facilities contributing to the reduction of their operational costs.

European Quality
Assurance
Reference
Framework for
Vocational
Education and
Training

The Framework is an instrument for improving the quality of VET systems. It provides a
European-wide system to help Member States and stakeholders to document, develop,
monitor, evaluate and improve the effectiveness of their VET provision and quality
management practices. It can be applied at both system and VET provider levels adapted
to the different national systems and used in accordance with national legislation and
practice. It complements the work of the European Qualifications Framework (EQF) and
the European Credit System for VET (ECVET).

European Skills
Competences and
Occupations
classification

European multilingual classification of Skills, Competences, Qualifications and
Occupations. ESCO works as a taxonomy, describing, identifying and classifying
professional occupations, skills, and qualifications relevant for the EU labour market and
education and training.
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Exploitation of
alternative fuels
and renewable
energy sources

Use of alternative fuels (a term embracing all different substances which may be used as
a replacement of conventional fossil fuels that serve today as the main power source for
propulsion and power generation in shipping). The most relevant nowadays is the
Liquefied Natural Gas (LNG) which has the widest applicability. In addition to this there
are also other vessels using other sources for energy, such as electrification which has
attracted increased interest as relevant projects are implemented.

Formal education

Education that is institutionalised, intentional and planned through public organisations
and recognised private bodies, and in its totality constitutes the formal education system
of a country. Formal education programmes are thus recognised as such by the relevant
national education or equivalent authorities.

Gender balance

This term refers to the equal participation and human resources for women and men in
all areas of work, projects or programmes.

Governance

The establishment of policies and continuous monitoring of their proper implementation,
by the members of the governing body of an organization.

Green retrofitting

Any type of upgrade of an existing structure that is wholly or partially occupied to
improve energy and environmental performance. The most important change in current
regulations affecting global shipping is expected to address the maximum limit of sulphur
contents in marine fuels which will drop from 3.50% to 0.5%.

Green technologies

Refers to a continuously evolving group of methods and materials, from techniques for
generating energy to non-toxic cleaning products.

Lines of Action

Lines of Action are those more relevant engagements that have been identified through
the work of the MATES Project to address skills gaps in the shipbuilding and offshore
renewable energy sectors.

Marine renewable
energy (MRE)

Refers to wave and tidal energy in the UK, though it generally has a wider definition, being
equally understood as Ocean Energy (ocean waves, tides, salinity, and ocean temperature
differences) in which offshore wind is often not included.

Maritime
technologies

Technologies for the safe use, exploitation, protection of, and intervention in the marine
environment. In the MATES project there are two fields in which maritime technologies
are of great importance: shipbuilding, a sector being updated by the use of alternative
fuels and autonomous vessels, and Offshore Renewable Energies, which are now
adapting more renewable energies to be used, such as solar energy or wave energy.
Specific use in MATES project as Shipbuilding and ORE sector.

Massive Open
Online Courses

Free online courses available for anyone to enrol. They provide an affordable and flexible
way to learn new skills, advance careers and deliver quality educational experiences at
scale.

Ocean literacy
Offshore
Renewable Energy
(ORE)

Understanding of the ocean´s influence on human beings and their influence on the
ocean.
Includes the offshore wind, wave and tidal energy, osmotic and OTEC (Ocean Thermal
Energy Conversion). Generally used to designate Offshore Wind energy - MATES also uses
the term to refer to Ocean Renewable energy, which includes four different energy
segments: wave and tide, usually known as Marine Renewable Energy (MRE), as well as
osmotic and OTEC, and even offshore solar energy.

Paradigm

Example, pattern: an outstandingly clear or typical example or archetype.

Paradigm Shifters

Elements of fundamental changes in the basic concepts and experimental practices of a
scientific discipline.

Pilot Experiences

Planned actions to test the addressing of gaps in the skills of the workforces of the
shipbuilding and offshore renewable energy industry.
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Shipbuilding

Building of ships and floating structures, including pleasure and sporting boats, repair and
maintenance of ships and boats, and manufacture of marine equipment and marine
machinery.

Skills ecosystem

Clusters of high, intermediate or low-level competencies in a particular region or industry
shaped by interlocking networks of firms, markets or institutions.

Skills shortage

Refers to a useful understanding of what skills are in demand or may be demand in the
future for a particular job.

Smart grid & smart
sensors

Electricity network based on digital technology used to supply electricity to consumers
via two-way digital communication. This system allows for monitoring, analysis, control
and communication within the supply chain to help improve efficiency, reduce energy
consumption and cost, and maximize the transparency and reliability of the energy supply
chain. The smart grid was introduced with the aim of supporting the optimization of
electricity generation, transmission and distribution by creating a highly interactive and
responsive electricity grid that creates a balance between energy demand and supply.
This technology is expected to increase stability, reliability and efficiency in offshore
renewable energy operations.

Vessel automation,
vessel autonomy
and advanced
robotics

Group of terms referring to the modernization of the vessels based on the development
and application of automated systems on ships. This kind of technology will be able to
reduce the number of crew members needed to operate a ship, increase the amount of
cargo transported at a lower cost and develop more sophisticated information systems
based on sensors, cameras and radars.

Virtual Reality (VR)

Realistic simulation (though completely virtual) of an environment that is created with a
mixture of interactive hardware and software and presented to the user in such a way
that the user suspends belief and accepts it as portraying a real environment.

Vocational
Education Training
(VET)

Sometimes simply called vocational training or VET. It is the training in skills and teaching
of knowledge related to a specific trade, occupation or vocation in which the student or
employee wishes to participate.
Vocational education may be undertaken at an educational institution, as part of
secondary or tertiary education, or may be part of initial training during employment, for
example as an apprentice, or as a combination of formal education and workplace
learning.

Vocational
Education Training
(VET)
Standards

Refers to the key elements of lifelong learning systems equipping people with knowledge,
know-how, skills and/or competences required in particular occupations or more broadly
on the labour market. It responds to the needs of the economy but also provides learners
with skills for personal development and active citizenship. VET contributes to enterprise
performance, competitiveness, research and innovation and is central to employment
and social policy.

Work-based
learning

Acquisition of knowledge and skills through carrying out, and reflecting on, tasks in a
vocational context, either at the workplace or in an education or training institution.
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Acronyms
CNC

Computer numerical control

ECVET

European Credit System for VET

EQF

European Qualifications Framework

ESCO

European Skills Competences and Occupations classification

ICT

Information and Communication Technologies

LCOE

Levelized Cost of Energy

LoA

Lines of Action

MRE

Marine renewable energy

ORE

Offshore renewable energy

PEs

Pilot Experiences

PS

Paradigm Shifters

SB

Shipbuilding

STEM

Science, Technology, Engineering and Maths

UAVs

Unmanned Aerial Vehicles

VET

Vocational education training

VR

Virtual reality
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Executive Summary
This report sets out the Baseline Strategy of the MATES project: identifying priorities, Action Lines and
how Pilot Experiences (PEs) contribute to the Strategy.
Identification of Priorities and Lines of Action (LoA) enabled the most important training needs and
skills gaps in the Shipbuilding (SB) and Offshore Renewable Energy (ORE) sectors, firstly to be selected
and then addressed. The results of the prioritization exercise are presented and used to show how the
resulting prioritized LoA are to be addressed in the MATES PEs. Action Lines and/or priorities that are
not covered by the MATES PEs will also be fully described so that future initiatives (pilot or full-scale)
can be strategically aligned with the priorities that were identified through the MATES Project work.
The following framework of objectives was set up to ensure the successful accomplishment of the task
in hand:
1. Prioritization of the actions needed and selection of those most relevant to the sectors
involved in the project. First, a prioritization system had to be established (which would
include both priority criteria and the terms of reference for their application) as well as the
classification of all the training needs captured in the different foresight scenarios.
2. Clear definition of the actions which must be put in place to address the top-rated priorities.
3. A cross-linking of the Prioritized LoA with MATES PEs to identify how best to maximise their
strategic alignment and impact and in this way to provide feedback for the PEs’
comprehensive planning, execution and assessment.
For this purpose, three different sets of information were collected and analysed:
1. The results of the voting process set up with the experts (SurveyMonkey survey)
2. The results from the Delphi questionnaire and
3. The draft proposals from the PEs.
The following criteria were used in the voting process on the prioritization of the LoA presented below
and explained in detail in section 3.1.
1. Sector relevance
2. Geographic relevance
3. Political relevance
4. Urgency
5. Cost
6. Impact on employability
7. Attractiveness
The voting results were collated and scored. These results were then used to compare the LoA and
prioritize them based on each score.
Meanwhile, the Delphi methodology was used to identify and assess the Paradigm Shifters (PS)
relevant to each sector. It was used to retrieve information from the shortlisted key PS – those
identified as most significant for the future. Such information included:
• The effect on current and future jobs
• Requirements of emerging jobs
• Timeframe of changes
• Any critical technologies required for the evolution of the Paradigm.
The overall result (Table 1) shows those LoA which were prioritized over the others.
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Table 1. Lines of Action identified for Shipbuilding (SB) and Offshore Renewable Energy (ORE) sectors. Colour
coding shows priority level (Red= high priority, orange- medium priority, green= low priority).

Reference
No.
SB 1

SB 2

SB 3
SB 7
SB 6
ORE 1
ORE 2
ORE 11
ORE 10
ORE 3
ORE 9

Title
Training, reskilling/ upskilling workforce in the use of digital and data driven
technologies (big data, Internet of Things, cloud computing, 3D printing, artificial
intelligence)
Training, reskilling/ upskilling workforce in the use of automation and robotics as well
as in the human –robot interactions (automation/autonomous ships, mechatronics,
augmented reality)
Training, reskilling/ upskilling workforce in the use technologies for minimising
environmental impact in shipbuilding (sustainable practices, reduction of polluting
emissions, construction materials and antifouling systems)
Increasing attractiveness of maritime careers for graduates and early-career skilled
workers promoting Ocean Literacy
Progressive introduction and increasing relevance of 21st Century skills within the
training offer
Training, reskilling/ upskilling workforce in the use of new digital technologies
(artificial intelligence, mechatronics, 3D printing, Internet of things, cloud computing,
big data).
Training, reskilling/ upskilling workforce in order to increase technical knowledge on
Energy storage
Enhancing Ocean Literacy in offshore renewable energy to increase attractiveness of
maritime careers for graduates and early-career skilled workers
Promoting/ enhancing 21st Century skills: adapted to the different needs of ‘blue
collar’ and “white collar” roles: teamwork, communication, analytical skills.
Developing synergies among sectors with significant similarities in their needs to
promote skills transferability between them (e.g., Oil and gas, offshore wind energy,
ocean energy)
Research and development of legislation, guidelines and policies associated with
offshore renewable energies

The PEs were designed to be coordinated with these prioritized LoA, while the subsequent detailed
planning of the PEs was carried out to ensure a strong alignment with the results of the Delphi
questionnaire on the impact of PS on the two industries (SB and ORE) and the LoA outlined in this
report. It is clear that there is also a strong correlation between the PS identified through the Delphi
Questionnaire and the LoA that were prioritised and will be actioned within the PEs.
Specifically, with regard to SB, the three LoA that were the most highly prioritised address in full the
PS considered in the Delphi process. With regard to ORE, the top prioritised LoA also address in full
the PS considered in the Delphi process.
With this orientation, two PEs are developing training contents addressing the 105 occupations
involved in the SB and ORE value chains, and two other PEs address secondary teachers and students.
Seven PEs are developing training contents for 55 occupations in the ORE and SB sectors, including
the five emerging occupations, four new occupations and 43 occupations which are expected to
require retraining of the workforce to adapt to the foreseen scenarios.
The results of this process as summarized in this report will be used in the development, detailed
planning and actioning of the PEs. This work itself both forms and informs the next step of the MATES
Project.
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1 Introduction
The MATES Baseline Strategy is outlined in this document: identifying priorities, Action Lines and how
Pilot Experiences (PEs) contribute to the Strategy. The work on Identification of Priorities and Lines of
Action (LoA) developed 22 LoA for both sectors (Shipbuilding and Offshore Renewable Energy) and
hosted an online workshop with over 50 Experts who voted on the prioritization of the LoA. This report
sets out how these LoA were addressed within the PEs and thus, how the Priorities, LoA and PEs are
interlinked and contribute to the overall strategy of the MATES Project. Finally, this document is also
the natural continuation of the Baseline Report which identified current skills gaps.

1.1 Purpose of this report
Following on from the identification and prioritization of key LoA in relation to the addressing of skills
gaps for SB and ORE, this report aims to set out the Baseline Strategy for the MATES project. For this
purpose, three different sets of information were collected and analysed:
1. The results of the voting process with experts (SurveyMonkey survey)
2. The results from the Delphi questionnaire and
3. The draft proposals of the PEs.

1.2 Objectives
The main objectives of this report are:
1. To prioritise the actions needed and to select those to be addressed by the project. To
accomplish this, a prioritization system had to be established (to include both priority criteria
and the terms of reference for their application) as well as the classification of all the training
needs captured in the different foresight scenarios.
2. To define the actions needed to address the top -rated priorities.
3. To cross-link priority LoA and PEs to identify how best to maximise their strategic alignment
and impact. The results will be fed back to the PE coordinators for inclusion in the PEs
comprehensive planning, execution and assessment.
Specific objectives of this report are:
1. To present the results of the prioritization of the LoA
2. To identify priorities through the analysis of these results
3. To outline how the PEs will contribute to address the prioritised LoA.

1.3 Expected impact
The expected impact of this report is to maximise the alignment of the PEs with the strategic Action
Lines and the number of priorities covered.
Action Lines and/or priorities that are not covered by MATES PEs will be fully described so that future
initiatives (pilot or full-scale) can be strategically aligned with the priorities that were identified
through the MATES Project.

1.4 Lines of Action
The following two Tables (2 and 3) list the LoA drawn from the work carried out in the MATES Project
to date in the two sectors that MATES focuses on: Shipbuilding and Offshore Renewable Energy. These
LoA deal with the themes in which skills gaps were identified and discussed within the stakeholder

Page 11 of 72

MATES Baseline strategy

engagement and baseline data collection work. Further details on these LoA are available in the
MATES report Fox and Garniati (2020)1.
Table 2. Summary of Lines of Action identified for the Shipbuilding sector.
Reference Title
SB 1

Training, reskilling/ upskilling workforce in the use of digital and data driven
technologies (big data, Internet of Things, cloud computing, 3D printing, artificial
intelligence).

SB 2

Training, reskilling/ upskilling workforce in the use of automation and robotics as well
as in the human –robot interactions (automation/autonomous ships, mechatronics,
augmented reality).

SB 3

Training, reskilling/ upskilling workforce in the use technologies for minimising
environmental impact in shipbuilding (sustainable practices, reduction of polluting
emissions, construction materials and antifouling systems)

SB 4

Optimizing the processes of decontamination and recycling of decommissioned
vessels.

SB 5

Promoting a better matching of trainings to current needs in technical disciplines
(electrical systems, beam welding and various other techniques like gas metal arc
welding, gas tungsten arc welding and oxyacetylene welding, fitting and cutting)

SB 6

Progressive introduction and increasing relevance of 21st Century skills within the
training offer (“Soft skills” e.g., creative thinking and innovation, critical thinking and
problem-solving, communication and collaboration, knowledge management and
transfer, flexibility and adaptability, initiative and self-direction, productivity and
accountability).

SB 7

Increasing attractiveness of maritime careers for graduates and early-career skilled
workers promoting Ocean Literacy.

SB 8

Enhancing visibility and promoting the role of women in the shipbuilding sector

SB 9

Skills ecosystems: meeting points for the most relevant stakeholders from
Industry, academia and research.

SB 10

Training, reskilling/ upskilling workforce in health and safety, adapted to new
processes, materials and tasks.

Table 3. Summary of Lines of Action identified for the Offshore Renewable Energy sector.
Reference Title
ORE 1

Training, reskilling/ upskilling workforce in the use of new digital technologies
(artificial intelligence, mechatronics, 3D printing, Internet of things, cloud computing,
big data).

ORE 2

Training, reskilling/ upskilling workforce in order to increase technical knowledge on
Energy storage.

https://www.projectmates.eu/wp-content/uploads/2021/03/D3.1-Prioritization-system_January2020.pdf
1
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Reference Title
ORE 3

Developing synergies among sectors with significant similarities in their needs to
promote skills transferability between them (e.g., Oil and gas, offshore wind energy,
ocean energy).

ORE 4

Opportunities for skills diversification from parallel sectors e.g., fisheries,
aquaculture, and marine operations. Particular skills in ROVs, health and safety, marine
operations.

ORE 5

Multi-disciplinary skills outside of specialization. E.g., ecologists should also have skills
in technological development, business/ financial aspect of ORE.

ORE 6

Increasing the levels of experience and specialization gained by temporary
employment.

ORE 7

Specialization and experience in offshore economics related to market, financial and
investment analysis, such as Levelized Cost of Energy (LCOE) reduction, subsidy
framework, etc.

ORE 8

Need for specialization and expertise in skills that are not yet standardized and are
still under development e.g., Decommissioning.

ORE 9

Research and development of legislation, guidelines and policies associated with
offshore renewable energies.

ORE 10

ORE 11
ORE12

Promoting/ enhance 21st Century skills: adapted to the different needs of ‘blue collar’
and “white collar” roles: teamwork, communication, analytical skills. (Also referred to
as soft skills, and including capacities such as creative thinking and innovation, critical
thinking and problem-solving, communication and collaboration, knowledge
management and transfer, flexibility and adaptability, initiative and self-direction,
productivity and accountability).
Enhancing Ocean Literacy in offshore renewable energy to increase attractiveness of
maritime careers for graduates and early-career skilled workers.
Promoting STEM women in ORE.
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2 Methodology
This methodology follows on from previous work done to gather baseline date on the current skills
gaps in ORE and SB. It also follows on from the analysis of previous project results regarding present
and future skills gaps and needs. Thereafter a consultation process was developed and a voting system
was prepared, as detailed in Fox & Garnati (2020).

2.1 Web-based Workshop & Voting system
An online Workshop (webinar format) was held on 7th March 2019, to which all Experts in the Thematic
Groups were invited. and which was attended by 52 people. The purpose of this workshop was to
prioritise the LoA based on a set of criteria according to the perspectives of the Experts. The criteria
were:
•
•
•
•
•
•
•

Sector relevance
Geographical relevance
Political support
Urgency
Cost
Impact on employability
Attractiveness

The online workshop methodology was used as it maximised the workshop accessibility to a wider
audience without entailing travel costs. In order to include a geographically diverse range of
participants, the online workshop was chosen as the most appropriate methodology for this task. In
addition, a workshop where the participants completed and submitted the survey live, allowed a full
explanation of the survey and ensured maximum participation.
First, the workshop objectives and plan of activities to be undertaken were explained, followed by
explanations of the shortlists of LoA for the SB and ORE sectors. Next came a presentation on the
criteria on which the prioritization voting would be based (described in full in Fox and Garniati, (2020).
The voting then took place, when quantitative primary data were collected. The ensuing discussion
session allowed for a high-level qualitative primary data collection.
The online workshop chat function enabled attendees to ask questions which were answered verbally
by the WS hosts (Aquatera) supported by the project coordinators (CETMAR). Nevertheless, for those
invitees who were not able to attend the workshop, there was an option for the survey to be
completed and submitted through the SurveyMonkey service.
The summary characterisation of the participants at the workshop is shown in Figure 1,
Figure 2 and Figure 3. The survey results were submitted anonymously, so these graphs show only the
demographics of the group as a whole. It should be also noted that only 32 of the 52 participants
confirmed their participation and hence allowed their demographic information to be collected and
presented here. While the graphs below represent 64% of the participants, they nonetheless provide
an indication of the gender, organisation type and geographical representation of the results of the
prioritization exercise.
The full survey can be seen in Appendix 1.
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19%
32%
50%

50%

23%
26%
Male

Female

Company

Figure 1. Proportion of women and men in
invitees to online workshop.

University/ higher education centre
Public Administration
Research Centre

Figure 2. Proportion of organizations represented
among invitees to the online workshop.

3%
3%
6%
6%
47%
16%

19%

Spain

UK

Portugal

France

Greece

Norway

Turkey

Figure 3. Proportions of countries represented among invitees to the online workshop.
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2.2 Analysis Methodology
The total number of responses to the questionnaire was 52, i.e., all attendees gave their feedback.
These responses were scored according to the methodology described in full in Fox and Garniati
(2020). In brief, the voting results were collated and scored. This was then used to compare the LoA
and prioritize them based on each score. A score was applied to each result according to the formula
below.
𝑇𝑜𝑡𝑎𝑙 𝑆𝑐𝑜𝑟𝑒 = (𝑛 ∗ 𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑡𝑒𝑠 𝑓𝑜𝑟 𝑂𝑝𝑡𝑖𝑜𝑛 1) + (𝑛 − 1 ∗ 𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑡𝑒𝑠 𝑓𝑜𝑟 𝑂𝑝𝑡𝑖𝑜𝑛 2) + (𝑛 − 2 ∗ 𝑇𝑜𝑡𝑎𝑙 𝑣𝑜𝑡𝑒𝑠 𝑓𝑜𝑟 𝑂𝑝𝑡𝑖𝑜𝑛 3)
(𝑛) ∗ 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑜𝑡𝑒𝑠

2.3 Assessing Paradigm Shifters with the Delphi methodology
In order to assess the changing landscape associated with the skills requirements of the SB and ORE
sectors, a Delphi questionnaire concerning Paradigm Shifters (PS) in these two sectors was developed
and completed. PS are understood to be those key technologies that will have a disruptive impact in
the future, until 2050, and for which the maritime industry is not prepared, either in terms of technical
capabilities or in terms of technological service and research offer.
The full methodology and results of the Delphi questionnaire process and the discussion of PS in
relation to SB & ORE can be read in full in Ergas and Smyrnakis (2020).
The Delphi methodology was used to identify and assess the PS relevant to each sector. It was used
to retrieve information from shortlisted key PS identified as the most significant for the future. Such
information includes:
•
•
•
•

The effect on current and future jobs
Requirements of emerging jobs
Timeframe of changes
Any critical technologies required for the evolution of the paradigm.

For the purposes of the Delphi exercise, the following PS were selected for each sector. Full definitions
of these terms can be seen in the Glossary, at the beginning of this report.
A. Shipbuilding
1. Vessel automation, vessel autonomy and
advanced robotics
2. Exploitation of alternative fuels and
renewable energy sources
3. Digitalization
4. 3D Printing
5. Green retrofitting
6. Drones

B.
1.
2.
3.
4.
5.

Offshore Renewable Energies
Automation & Advanced robotics
3D Printing
Smart grid & Smart sensors
Big data
Energy storage

The results of required skills and competences for these PS were analysed, in order to ensure that the
PEs address the most relevant ones for each sector. The educational methods proposed as being more
effective in tackling the needs resulting from each PS were considered. The expected emerging
occupations were reviewed in order to propose training solutions for some of them.
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3 Results
3.1 Overall Scoring
Figure 4 shows the overall results of the voting for LoA under Shipbuilding against the criteria for
Sector Relevance, Political Support, Urgency, Impact on Employability and Attractiveness.
It can be seen here that SB01, SB02 and SB03 have the highest scores. These are:
• SB01- Training, reskilling/ upskilling workforce in the use of digital and data-driven
technologies (big data, Internet of Things, cloud computing, 3D printing, artificial intelligence).
• SB02- Training, reskilling/ upskilling workforce in the use of automation and robotics as well
as in the human –robot interactions (automation/autonomous ships, mechatronics,
augmented reality).
• SB03- Training, reskilling/ upskilling workforce in the use technologies for minimising
environmental impact in shipbuilding (sustainable practices, reduction of polluting emissions,
construction materials and antifouling systems).
For a full explanation of the abbreviations in the Figure below, see Section 1.4. Lines of Action.
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0.00
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Figure 4. Overall prioritization for SB based on the standard five criteria (Sector relevance, Political
relevance, Urgency, Impact on employability and Attractiveness).
Figure 5 shows the overall results of the voting for LoA under Offshore Renewable Energy against the
criteria: Sector Relevance, Political Support, Urgency, Impact on Employability and Attractiveness. It
can be seen that ORE01, ORE02 and ORE11 scored the highest:
• ORE1-Training, reskilling/ upskilling workforce in the use of new digital technologies (artificial
intelligence, mechatronics, 3D printing, Internet of things, cloud computing, big data).
• ORE2-Training, reskilling/ upskilling workforce in order to increase technical knowledge on
energy storage.
• ORE11-Enhance Ocean Literacy in offshore renewable energy to increase attractiveness of
maritime careers for graduates and early-career skilled workers.
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For the full explanation of the abbreviations in the Figure below, see Section 1.4. Lines of Action.
1.00
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0.55

0.60
0.53

0.50

0.64
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0.00
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ORE08

ORE09
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Figure 5. Overall prioritization for ORE based on the standard five criteria (Sector relevance, Political
relevance, Urgency, Impact on employability and Attractiveness).
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3.2 Geographic relevance
The word-maps in this section (Figure 6 and Figure 7) show the results of the question regarding Geographic Relevance. Experts were asked to choose the top two
geographic regions to which they thought the LoA were most relevant. The geographic relevance question provides qualitative information but is not included in the
overall quantitative scoring. For a full explanation of the abbreviations in the Figure below, see Section 1.4. Lines of Action.
Table 4. The most and the least relevant Lines of Action per Geographic region.
Geographic region
Atlantic Ocean
North Sea
Mediterranean Sea
Baltic Sea
Black Sea
Adriatic and Ionian Seas
Outer Regions
Arctic Ocean

Most relevant (SB)
SB1, SB9
SB5
SB3
SB6
SB10
SB7
SB10
SB3, SB6, SB10

Least relevant (SB)
SB10
SB3
SB8
SB4
SB1
SB1, SB2
SB7
SB5

Figure 6. Overall prioritization of geographic regions with reference to all
Shipbuilding Lines of Action (n=48).

Most relevant (ORE)
ORE1, ORE2
ORE2, ORE3
ORE4, ORE11
ORE12
ORE10, ORE11
ORE10, ORE11, ORE12
ORE10, ORE11
ORE11, ORE12

Least relevant (ORE)
ORE5, ORE12
ORE11, ORE12
ORE2, ORE7
ORE4
ORE1, ORE2
ORE1, ORE2
ORE2, ORE5, ORE6
ORE1, ORE3

Figure 7. Overall prioritization of geographic regions with reference to
all Offshore Renewable Energy Lines of Action (n=52).
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3.3 Cost
Figure 8 and Figure 9 show the prioritization of the LoA within SB and ORE in relation to the Cost
criterion. A higher score indicates that the vote of the Experts showed that implementing that
particular Line of Action would imply a higher cost. The numbers above the bars show the total score
for each specific criterion. The scores were calculated in the same way as the scores for the standard
criteria, as indicated in Section Methodology. For a full explanation of the abbreviations in the Figure
below, see Section 1.4 Lines of Action.
1.00

Cost (n=51)

0.90
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Total Score

0.70
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0.53

0.53
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0.45
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0.42

0.41

SB09
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0.30
0.20
0.10
0.00
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SB06

SB07

SB08

Total Score

Figure 8. Prioritization of Shipbuilding Lines of Action with reference to the Cost criterion.
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Cost (n=52)
0.62

0.56

0.51
0.39

0.37

0.37

0.37

0.40

0.44

0.46

0.42
0.31

ORE01 ORE02 ORE03 ORE04 ORE05 ORE06 ORE07 ORE08 ORE09 ORE10 ORE11 ORE12

Figure 9. Prioritization of ORE Lines of Action with reference to the Cost criterion.

3.4 Paradigm Shifters (Delphi Questionnaire)
In order to assess the changing landscape associated with the skills requirements of the SB and ORE
sectors, a Delphi questionnaire concerning PS in these two sectors was developed and completed.
Results of the Delphi questionnaire are explained in brief below. For the full report on PS and the
Delphi Method, please see Ergas & Smyrnakis (2019).
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SA 3 - Occupational Profiles and Training Contents
Interactions with Industry

3.4.1 Shipbuilding
All of the PS assessed using the Delphi Methodology are expected to become mainstream by 2030 at the
latest. The list of PS below is shown in the order of likelihood of their becoming mainstream (Section 5.1.1).
A similar order was produced in answer to the question “Will it affect the job situation” with the exception
that ‘Vessel automation’ and ‘Digitalization’ are now in first and second places respectively instead of in their
original joint first place. Additionally, there is a switch of ranking between ‘3D Printing’ which is now in fifth
place and ‘Green retrofitting’ which is now placed last.
3.4.1.1
1.
1.
2.
3.
4.
5.

Shipbuilding Paradigm Shifters
Vessel automation, vessel autonomy and advanced robotics
Digitalization
Exploitation of alternative fuels and renewable energy sources
Drones
Green retrofitting
3D Printing

Most of the Shipbuilding PS are expected to affect the current job situation in Europe following the same
trend, which is as follows:
- To be ‘Slightly Affected’ to ‘Affected’ by 2025
- To be ‘Affected’ to ‘Reshaped’ from 2025 to 2030 and
- ‘Reshaped’ to ‘Fully Reshaped’ from 2030 and beyond.
The following PS are expected to affect the current job situation in Europe from the current time and up to
2025:
1. Digitalization (75%)
2. Drones (55%)
3. Green retrofitting (50%)
Table 5. The most affected occupations identified for each PS.
Paradigm Shifters
Vessel
automation,
vessel autonomy and
advanced robotics
Exploitation
of
alternative fuels and
renewable
energy
sources

Digitalization

3D printing

Most affected occupations
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Naval architect
Electromechanical engineer
Electromechanical equipment assembler
Marine engineer
Marine engineering technician
Marine engineering drafter
Marine engineer
Naval architect
Marine engineering drafter
Electromechanical drafter
Electromechanical engineering technician
Marine engineer
Electromechanical engineering technician
Vessel engine assembler
Electromechanical equipment assembler
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Paradigm Shifters

Most affected occupations

Computer numerical control (CNC) machine operator
Green retrofitting

Drones

•
•
•
•
•
•
•

Welder
Marine engineer
Naval architect
Marine engineering technician
Vessel assembly supervisor
Vessel assembly inspector
Marine surveyor

The majority of responses supported the view that by 2025, the adversely affected workforce would need to
have most of the transferable skills shown in Table 6.
From the skills listed in Table 6, the two which stand out and are consistent as being necessary for the
workforce in all PS, are:
•
•

Critical thinking and problem-solving
Information and Communication Technologies (ICT) literacy

Table 6. Transferable skills the adversely affected workforce should have.
Paradigm Shifters

Transferable skills the adversely affected workforce should have

Vessel
automation,
vessel autonomy and
advanced robotics
Exploitation
of
alternative fuels and
renewable
energy
sources

•
•
•
•
•
•

Critical thinking and problem-solving
ICT literacy
Communication and collaboration
Flexibility and adaptability
ICT literacy
Critical thinking and problem-solving

•
•
•
•
•
•
•
•
•
•
•
•

ICT literacy
Creative thinking and innovation
Critical thinking and problem-solving
ICT literacy
Flexibility and adaptability
Communication and collaboration
Flexibility and adaptability
Knowledge management and transfer
Critical thinking and problem-solving
Flexibility and adaptability
ICT literacy
Critical thinking and problem-solving

Digitalization

3D printing

Green retrofitting

Drones

3.4.2 Offshore Renewable Energy
All of the PS assessed using the Delphi Methodology are expected to become mainstream by 2030 at the
latest. The list of PS below is shown in the order of likelihood of their becoming mainstream (Section 3.4.2.1).
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A similar order was produced in answer to the question “Will it affect the job situation” with the exception
that Energy Storage and Automation & Advanced Robotics switch places.

3.4.2.1 Offshore Renewable Energies Paradigm Shifters
1.
2.
3.
4.
5.

Smart grid & smart sensors
Big data
Energy storage
Automation & advanced robotics
3D printing

All ORE PS are expected to affect the current job situation in Europe following the same trend, which is as
follows:
- To be ‘Slightly Affected’ to ‘Affected’ by 2025
- To be ‘Affected’ to ‘Reshaped’ from 2025 to 2030 and
- ‘Reshaped’ to ‘Fully Reshaped’ from 2030 and beyond.
More than half of the experts supported that the following PS are expected to affect the current job situation
in Europe from the current time and up to 2025:
1. Automation and advanced robotics (55%)
2. Big data (54%)
3. Smart grid and smart sensors (42%)
Table 7. Most affected occupations against predicted PS.
Paradigm Shifters

Most affected occupations

Smart grid and
smart sensors

• Power distribution engineer
• Electric power generation engineer
• Maintenance and repair engineer

Big data

• Renewable energy engineer
• Energy systems engineer
• Other: Hydrodynamicist, Management occupations

Energy storage

• Power production plant operator
• Solar power plant operator

Automation and
advanced robotics

•
•
•
•

Cable installer
Tidal power technician
Electromechanical engineer technician
Other: Drone pilots and Unmanned Aerial Vehicles (UAVs) technicians

3D printing

•
•
•
•

Welder
Wind turbine technician, and
Electromechanical
Equipment assembler

In answer to the question “What transferable skills should the adversely affected workforce have in order to
be employable in a different job type/sector etc.?” the majority of responses (42% to 56%) supported the
view that the adversely affected workforce will need to have all of the subject transferable skills by 2025.
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The two skills for the workforce to have that are consistent in all PS are:
• ICT literacy
• Flexibility and adaptability
Table 8. Transferable skills the adversely affected workforce should have.
Paradigm Shifters
Automation and
advanced
robotics

3D printing

Smart grid and
smart sensors

Big data

Energy storage

Transferable skills the adversely affected workforce should have
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

ICT literacy
Flexibility and adaptability
Communication and collaboration
ICT Literacy
Flexibility and adaptability
Critical thinking and problem-solving
Creative thinking and innovation
ICT literacy
Flexibility and adaptability
Communication and collaboration
Critical thinking and problem-solving
ICT literacy
Flexibility and adaptability
Initiative and self-direction
ICT literacy
Flexibility and adaptability
Communication and collaboration together with creative thinking and
innovation
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4 Occupational profiles
Occupational profiles and existing training programmes were analysed in order to examine how well aligned
the PEs were with current and emerging occupational profiles. In addition, an examination of existing training
programmes was carried out to review how well the planned PEs address gaps in the current training
landscape in relation to the key skills gaps and the identified prioritised LoA. While a summary is presented
here in order to show the application of this analysis in relation to the development of the PEs, the full
analysis can be seen in Sdoukopoulos et al. (2020).

4.1 MATES revision of occupational profiles
Taking the European Skills and Competences Occupations (ESCO) classification as a reference basis, all
occupational profiles involved in each value chain of ORE and SB sectors were identified (Table 9). In
considering their relative impact on the value chain, a distinction was made between primary and secondary
occupations as well as supporting ones.
Table 9. Occupational profiles identified in each targeted sector, distinguishing the primary occupations from
the supporting ones, and detailing the number of relevant ORE occupations not covered by ESCO.
Occupations

SB

ORE

SB+ ORE

Occupations reviewed

28

35

32

Primary

27

18

7

Supporting

1

17

25

New occupations

1

3

1

Emerging occupations

3

6

1

The Delphi exercise identified 3 new occupations considered as emerging in the SB sector. One is proposed
for inclusion as a new occupation, while the other two are proposed as specialisations of existing occupations:
• Alternative fuels engineer (new): includes skills and knowledge associated with the design and
development of systems, components, motors, and equipment which replaces the use of
conventional fossil fuels as the main power source for propulsion and power generation.
• Automation engineer: automation engineers research, design, and develop applications and systems
for the automation of the production process. An update of the existing profile in the ESCO database
has been proposed, to include the required specialisation for the shipbuilding sector.
• Automation engineer technician (updated): automation engineering technicians collaborate with
automation engineers in the development of applications and systems for the automation of the
production process. An update of the existing profile in the ESCO database has been proposed, to
include the required specialisation for the shipbuilding sector.
There are roles in ORE, for both primary and supporting activities, which are not covered by the occupational
profiles defined in the ESCO platform, such as offshore engineers or offshore wind turbine technicians,
creating gaps in profiling the occupations necessary for the deployment of ORE across the value chain.
The additional primary occupations needed cover the following areas and profiles:
•

Offshore renewable energy engineer, which includes skills, qualifications and competences
associated with offshore constructions and infrastructures, marine geotechnical engineering, marine
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engineering, offshore renewable energies technologies, combined with electromechanical
engineering skills necessary to the sector, such as mechatronics, automation, etc.
•

Offshore renewable energy technician, which includes expertise in offshore wind energy technology,
tidal stream and wave generators and the efficiency and behaviour of offshore energy systems, as
well as the necessary skills for working at height and hazardous environments, such as the ocean.

•

Offshore renewable energy plant operator, with similar skills, qualifications and competences to
those of a power production plant operator and solar power plant operator but a specialisation in
offshore wind, wave or tidal farms.

In line with the aforementioned roles, the additional supporting occupational profiles necessary for the
deployment of supporting activities of offshore renewables value chain correspond to the fields and profiles
described below:
•

Offshore renewables attorney, with a specialisation in marine environment and offshore renewable
energies policies and legislation. This profile has been proposed for inclusion in the ESCO database
as a specialisation of the existing occupations lawyer, corporate lawyer and legal consultant.

•

MRE control and instrumentation engineer, with a specialisation in MRE devices and qualified in
envisioning and designing equipment and systems for remote monitoring of the production sites and
processes in order to facilitate the interface between the farm operators, the marine renewables
devices and the production systems. This profile has been proposed for inclusion in the ESCO
database as a specialisation of the existing occupation of instrumentation engineer.

•

MRE control and instrumentation engineering technician, who assists the MRE control and
instrumentation engineer and is responsible for building, testing, monitoring, and maintaining of the
technical equipment used in the production process. This profile has been proposed for inclusion in
the ESCO database as a specialisation of the existing occupation of instrumentation engineering
technician.

•

Drone pilot: Drone pilots remotely operate unmanned aerial vehicles (UAVs). They navigate the
drone as well as activate other equipment such as cameras, sensors as LiDAR’s to calculate distances,
or any other instrumentation. This occupation does not exist in ESCO. It was proposed for inclusion
as cross-sectoral, with some specific skills related to ORE.

For each relevant occupational profile (and associated skills and competences) as defined in ESCO, the
number of training programmes offered (showing supply) and job vacancies (showing demand) were
recorded (Table 10).
During the analysis of new occupations proposed for inclusion in the ESCO database, other occupations were
considered, though finally discarded; the most relevant discussions addressed the following:
•

Hydrodynamics engineer or technician, with a specialisation in hydrodynamics and qualified in
designing and evaluating the performance of offshore renewable energies devices as well as their
anchoring system. This occupation was not considered for inclusion in the ESCO database, due to the
important similarities with the offshore renewable energy engineer.

•

Three different Plant Operators were proposed, with the specialisations in the following renewable
technologies: Offshore Wind Plant Operator, Wave Plant Operator and Tidal Plant Operator; these
three occupations were finally merged in one single ORE Plant Operator, covering the three
specialisations.

The supply of training programs was analysed for each country, as well as for Europe as a whole. The
identified training programs were integrated in the http://www.marinetraining.eu database.
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Table 10. Number of training programs identified for each targeted sector, and job vacancies reviewed,
identifying the number of countries that have been integrated in the analysis.

Supply
Demand

SB

ORE

Training programs

482

551

Countries

17

12

Job vacancies

160

99

6

3

Countries

Meanwhile, the impact of emerging trends in the SB and ORE occupations was analysed through the Delphi
exercise. 45 occupations are expected to require re-training to adapt to the foreseen scenarios, and 22
occupations would gain relevance by the advancement of PS considered (Table 11). Among these, 10
occupations would be emergent in the sector (they are not relevant at present and have not been considered
in the previous analysis), and 4 occupations would be new, not yet covered in ESCO.
Table 11. Expected impact of the emerging trends in the occupations of each targeted sector, indicated as
the number of occupations that will require training, those that will gain relevance, emerging occupations for
each sector and new expected occupations not covered by ESCO.
OCCUPATIONS

SB

ORE

SB & ORE

TOTAL

Require training

24

18

3

45

Gain relevance

6

12

4

22

Emerging in the sector

3

6

1

10

New – Not covered by ESCO

1

3

1

5

As a result of the Delphi exercise, the future scenarios on occupations were projected in three time-horizons
related to the emerging trends in the targeted sectors. The types of skills and competences that will be
required and the most effective training methods were prioritised.
Based on the analysis of supply and demand of skills and competences, along with the results of the Delphi
exercise showing how this supply and demand may change in the future, the LoA (described in Section 1.4
Lines of Action) were developed. As described previously, these LoA will guide the detailed planning of the
11 PEs that will provide and test training contents addressing the most relevant skills needs in the sector.

4.2 List of occupational profiles to be reviewed
The skills and capacities requested for the 11 occupations identified as relevant in the ORE sector but not
covered by ESCO (listed in Table 9), together with the 4 foreseen new occupations will be defined in PE11
DOP-Definition of Occupational Profiles (Table 12). They will be described according to the ESCO taxonomy
and transferred to the ESCO community.
Table 12. Occupations not covered by ESCO, and new and emerging occupations identified during the Delphi
process.
SECTOR

Type of Occupation

ORE

Primary - New

Occupation
Offshore renewable energy engineer
Offshore renewable energy technician
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Offshore renewable energy plant operator
lawyer, corporate lawyer and legal consultant
Supporting - Updated

Instrumentation engineer
Instrumentation engineering technician

Supporting - New

Drone pilot

Supporting - New

Alternative fuels engineer

SB

Automation engineer
Supporting - Updated

Automation engineer technician

This list of occupations will also be targeted by the training contents developed within the PEs, as shown in
Table 14, which differentiates the present list in red.

4.3 Training content to be developed addressing the most relevant skills needs in the sector
The training content developed within the PEs will address the most relevant skills needs identified for the
future scenarios, following those LoA shown to have the highest level of priority. Table 14 indicates the
occupations targeted for each PE, including (in black) those expected to require retraining in order to adapt
to the foreseen scenarios, and with the emerging occupations marked in blue; the new occupations and those
not covered in ESCO are marked in red. This is a non-exhaustive list, as many of these materials also focus on
the supporting occupations of both sectors.
In parallel, each Pilot Experience has developed a Plan detailing the LoA addressed. As a result, each Line of
Action is correlated with a list of occupations that are expected to be affected by the future trends, and also
with a list of new and emerging occupations. Table 23 shows an example of this correlation in detail.
Table 13. Detail of the correlation established with the groups of occupations affected by each future trend,
Lines of Action and Pilot Experiences.
Emerging occupations Trend
Trend
LoA
Occupations affected
Pilot Experiences
(grouped)
2019
2025 2030
• Marine engineering
• Innovation
technician
Energy Management
manager course
Alternative
• Marine engineering (plant, infrastructure
• Green Marine
Fuels
drafter
engineer)
Hackathon
SB3
• Marine engineer
• Green Move
Green
• Naval architect
• The Magnus effect
Alternative Fuels (fuel retrofitting
• Vessel engine
• MOL²
cell engineer)
assembler
The Pilot Experience (PE) plans also indicate the users targeted by each training content. Based on these
descriptions, the occupations most addressed by each PE are selected among the groups of occupations
affected by each future trend. For example, the Innovation Manager Course will target final year students or
graduates in science or industrial engineering, computer science, naval or telecoms. To complete the list of
occupations most targeted by this PE, in Table 14 we have identified them among all the occupations affected
by the alternative fuels and green retrofitting, which are the future trends related to the Line of Action SB3Minimizing environmental impact. The same exercise was undertaken for all the identified future trends,
covered by the LoA SB1, SB2, SB3, ORE 1 and ORE2.
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Table 14. Training content developed by the MATES project, indicating the main Lines of Action addressed, and the occupations that will be most addressed.
Occupations in black are those which are expected to require retraining in order to adapt to the foreseen scenarios, with the emerging occupations marked in blue;
the new occupations foreseen and those not covered in ESCO are marked in red.
PE

ED²MIT

Training Contents - PE

Main LoA

Courses for data literacy, data
management and modern platforms for
digitalisation in the maritime industry to SB1
facilitate its readiness for Industry 4.0 ORE1
(Program, training materials and two
editions of the course)

Validation of MOOCs as a useful tool for
training people in the shipbuilding
industry. (Evaluation and report)
MOOC

Freeboard

Training material: MOOC “Upgrade of SB2
traditional shipbuilding tools to 4.0
industry” (Program, contents and first
edition of the course)
Training Material and guidelines to
increase Work-based Learning in VET
Centres
Shipyard Replica for Training (drawings,
list of goods required and final structure)

ORE1

Addressed occupations
• Marine engineering drafter
• Naval architect
• Marine engineering technician
• Electronics engineering technician
• Electromechanical engineering
technician
• Marine engineer
• Electromechanical drafter
• Electromechanical engineer
• Electric power generation engineer
• Automation engineer
• Automation engineer technician
• Marine engineering drafter
• Naval architect
• Marine engineering technician
• Electronics engineering technician
• Electromechanical engineering
technician
• Alternative fuels engineer
• Vessel engine assembler
• Electronic equipment assembler
• Marine electronics technician
• Welder
• Shipwright
• Boilermaker
• Pipe welder (pipe fitter)

• Maintenance and repair engineer
• Energy systems engineer
• Wind energy engineer
• Power distribution engineer
• Solar energy engineer
• Instrumentation engineer
• Instrumentation engineering
technician
• ORE engineer
• ORE technician
• Alternative fuels engineer
• Vessel assembly supervisor
• Vessel assembly inspector
• Marine surveyor
• Robotics engineer
• Robotics engineer technician
• Mechatronics engineer
• Automation engineer
•Automation engineer technician
• Computer Numerical Control (CNC machine operator)
• Sheet metal worker
• Surface treatment operator
• Abrasive blasting operator
• Transport equipment painter
• Mobile crane operator
• Production plant crane operator
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PE

Training Contents - PE

Main LoA

Addressed occupations
• Electromechanical equipment
assembler

Innovation
Manager
Course

Green
Marine
Hackathon

Bridging course between the end of the
industrial engineering degree studies
SB1
and a first job in a naval company.
SB2
(Program, contents and first edition
including internships)

Demonstration of the potential of open
innovation events as new means of
training providing participants with the
specific skills and
competences
demanded by the industry. (Report on SB3
the skills and competencies acquired)
First edition of the GMH: New
technologies and solutions (Hackathon
results)

Magnus
effect

Training Material and guidelines for
Work-based Learning in VET Centres
ORE1
SB2
Cutting-edge technology use at the VET
SB3
centres (painting robot)

Short course in the fundamental ORE2
ORE Short
principles of the marine energy sector ORE3
courses
including technical, financial, business ORE4

• Marine engineering drafter
• Naval architect
• Marine engineering technician
• Electronics engineering technician
• Electromechanical engineering
technician
• Marine engineer
• Alternative fuels engineer

• Electromechanical drafter
• Electromechanical engineer
• Marine surveyor
•Research
and
development
manager.
• Robotics engineer
• Robotics engineer technician
• Mechatronics engineer
• Automation engineer
•Automation engineer technician

• Marine engineering drafter
• Naval architect
• Vessel engine assembler
• Marine engineering technician
• Marine engineer
• Alternative fuels engineer
• Data analyst

• ICT resilience manager
• ICT intelligent systems designer
• Automation engineer
• Robotics engineer
• Robotics engineer technician
• Mechatronics engineer
• Automation engineer
•Automation engineer technician

• Welder
• Wind turbine technician
• Electromechanical equipment
assembler
• Sheet metal worker

• Surface treatment operator
• Transport equipment painter
• Mobile crane operator
• Production plant crane operator
• ORE plant operator

• Electric power generation
engineer

• Power distribution engineer
• ORE engineer
• ORE technician
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PE

Training Contents - PE

Main LoA

and environmental aspects within a ORE5
European context.
ORE8
Course for trainers in wind power ORE11
energy, addressing the most relevant ORE12
technical and safety aspects of the wind
energy sector.

Summer
school

Green
Move

Short-term course on knowledge
exchange between workers from
traditional sectors (including
shipbuilding/ship repair),
entrepreneurs, trainers and early-career
skilled youngsters. (Program, training
materials, and first edition)
Methodology for strategic mobility
programs aimed at improving the use of
greener technologies.

Addressed occupations
• Maintenance and repair engineer
• Solar power plant operator
• Power production plant operator
• Lawyer, corporate lawyer and
legal consultant

• ORE plant operator
• Data analyst
• Research and development manager
• Instrumentation engineer
• Instrumentation engineering technician

SB6
ORE10

Addressed to secondary education students and teachers with the aim of raising awareness
on maritime technologies careers

SB3

Any of the preceding occupations could profit from this PE

SB1
SB2
SB3
ORE1

Addressed to secondary education students and teachers with the aim of raising awareness
on maritime technologies careers

Compilation of mobility cases (including
exchanges and technical visits

MOL²

Training materials to engage secondary
educational centres with cross-curricular
skills related to SB and Marine
Technologies and promoting ocean
literacy (program, short videos)

DOP

Definition of New Occupation Profiles
for the SB and ORE

Details on the List of occupational profiles to be reviewed
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As a result, two PEs, DOP and Green Move, are developing training contents addressing the 105
occupations involved in the Shipbuilding and Offshore Renewable Energy value chains (which includes
the 95 occupations more relevant at present, and the 10 emerging2 occupations identified for these
sectors).
Two PEs are developing training contents addressing secondary education students and teachers with
the aim of raising awareness concerning maritime technologies careers.
Seven PEs are developing training contents for 52 occupations, which may be categorised as:
- 5 emerging occupations in the ORE and SB sectors
- 4 new occupations in the ORE and SB sectors
- 43 occupations which are expected to require retraining in order to adapt to the foreseen
scenarios.
The PEs addressing those occupations are:
Pilot
Experiences
ED²MIT

MOOC

Freeboard
Innovation
Manager
Course
Green
Marine
Hackathon
Magnus
effect

Training contents
3 data management courses

Emerging
OCC

New
OCC

OCC requiring
training

TOTAL

2

3

16

21

1

13

14

16

16

2 MOOC “Upgrade of traditional
shipbuilding tools to 4.0 industry”
/Integrated Logistics Support applied
to the maritime and naval sector
Shipyard replica and guidelines for
Work-based Learning at VET Centres
Bridging course between University
and Industry

1

1

14

16

Green technology short courses

1

1

12

14

1

8

16

3

6

13

Introduction of new technologies and
guidelines for Work-based Learning
at VET Centres

ORE Short
2 short courses addressing ORE
courses

4

These 10 emerging occupations include 5 new, and 5 already existing which are expected to gain
relevance in the target sectors during the next decade.
2
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5 Discussion
This section contains an analysis of the results presented in Section 3 (Results); what those results
mean for the overall project, and what the potential impacts may be.
Firstly, the results are discussed in the context of the prioritization of the LoA. This is done firstly in
relation to the five standard criteria, next in the context of the cost criteria and finally in the context
of the geographic criteria.
These results are then analysed in the context of the PEs. The PEs are presented in brief within the
proposal of the MATES Project. However, the results as presented in this report, in combination with
the results of the baseline data gathering of the project (Identification of Present and Future Skills
Needs, Ergas & Smyrnakis, 2019) will be used to mould the PEs in order to ensure that the prioritised
LoA are cross-linked accordingly. This section will feed into the comprehensive planning, execution
and assessment of the PEs, ensuring that the prioritised LoA are addressed.
The infographic below shows how the PEs have been developed from the original proposals at the
initial stages of the project, to the stages of their incorporation of the consultation work and
prioritization work done throughout the project planning phase (depicted in Figure 10) and finally
through to the point of finalisation, implementation, monitoring and critical review.
Note that the LoA are referred to in brief in this section. For a full explanation of each Line of Action,
see Section 1.4 Lines of Action in the Introduction of this report.
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Figure 10. Process of development of the Pilot Experiences, incorporating the baseline data collection, prioritization of Lines of Action and results of Delphi
methodology.
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5.1 Five standard criteria
The 5 standard criteria used in assessing the LoA include:
• Sector Relevance
• Political Support
• Urgency
• Impact on Employability
• Attractiveness

5.1.1 Shipbuilding
SB1-Digital and data-driven technologies consistently scored highest in Sector Relevance, Political
Support, Urgency, and Impact on Employability. SB2-Automation and robotics measured the highest
score in Attractiveness. Those LoA with consistent moderate scores across the board are SB4Decontamination and recycling of decommissioned vessels, SB5-Technical disciplines and SB6-21st
Century skills.
SB9-Skills ecosystems was found to have consistently scored the lowest in all criteria apart from Sector
Relevance, where SB10-Health and Safety was found to have scored the lowest.
The overall scoring reflects these data with SB1-Digital and data-driven technologies scoring the
highest of all LoA in this sector. The top five LoA are seen to be SB1, SB2, SB3, SB7 and SB6 (see Table
15). The lowest scoring LoA were SB9-Skills Ecosystems and SB10- Health and Safety.
Table 15. Top five scoring Lines of Action in Shipbuilding.
Reference No.

Title

SB 1

Training, reskilling/ upskilling workforce in the use of digital and data driven
technologies (big data, Internet of Things, cloud computing, 3D printing, artificial
intelligence)

SB 2

Training, reskilling/ upskilling workforce in the use of automation and robotics as
well as in the human –robot interactions (automation/autonomous ships,
mechatronics, augmented reality)

SB 3

Training, reskilling/ upskilling workforce in the use of technologies for minimising
environmental impact in shipbuilding (sustainable practices, reduction of
polluting emissions, construction materials and antifouling systems)

SB 7

Increasing attractiveness of maritime careers for graduates and early-career
skilled workers promoting Ocean Literacy

SB 6

Progressive introduction and increasing relevance of 21st Century skills within the
training offer
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5.1.2 Offshore Renewable Energy
ORE1-New digital technologies consistently scored highest in Sector Relevance, Political Support,
Urgency, Impact on Employability and Attractiveness. Only ORE12 (STEM women in ORE) was found
to be the Line of Action with consistent moderate scores across the five standard criteria.
ORE7 (Offshore economics) was found to have scored the lowest in Sector Relevance, Urgency, and
Impact on Employability; but ORE6 (Experience and specialisation from temporary employment) was
found to have scored the lowest in Political Support and Attractiveness.
The overall scoring reflects these data with ORE1 scoring the highest of all LoA in this sector. The top
five LoA are seen to be ORE1, ORE2, ORE11, ORE10 and ORE3 & 93. The lowest-scoring LoA were ORE6(Experience and specialization gained by temporary employment) and ORE7 (Offshore economics).
Table 16. Top five scoring Lines of Action in ORE.
Reference No.

Title

ORE 1

Training, reskilling/ upskilling workforce in the use of new digital technologies
(artificial intelligence, mechatronics, 3D printing, Internet of things, cloud
computing, big data).

ORE 2

Training, reskilling/ upskilling workforce in order to increase technical knowledge
on energy storage

ORE 11

Enhancing Ocean Literacy in offshore renewable energy to increase
attractiveness of maritime careers for graduates and early-career skilled workers

ORE 10

Promoting/ enhancing 21st Century skills: adapted to the different needs of ‘blue
collar’ and “white collar” roles: teamwork, communication, analytical skills.

ORE 3

Developing synergies among sectors with significant similarities in their needs to
promote skills transferability between them (e.g., Oil and gas, offshore wind
energy, ocean energy)

ORE 9

Research and development of legislation, guidelines and policies associated with
offshore renewable energies

It is interesting to note the similarities in prioritization of the LoA across the two sectors of ORE and
SB. Digital technologies, Ocean literacy and 21st Century skills were prioritized within both sectors,
highlighting a need for action under these themes in both SB and ORE.

3

ORE 3 and ORE 9 had the same score.
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5.2 Cost
The Cost criterion was designed to measure the potential investment implications of addressing a
certain Line of Action through the scope of delivering PEs. Therefore, the categories developed to
measure such LoA are defined in three different cost groups.
A high cost indicates that a large scale of investment, potentially higher than the existing group of
implementers can sustain, is needed to conduct PEs relevant to the particular Line of Action. A
medium cost indicates that a moderate scale of investment, potentially in the range of what the
existing group of implementers can sustain with certain additional external co-funding, is needed to
conduct PEs relevant to the particular Line of Action. Finally, a low cost indicates that an affordable
scale of investment, potentially in the range of what the existing group of implementers can deliver
with their own resources, is needed to conduct PEs relevant to the particular Line of Action.
In the Shipbuilding Sector SB2 (Automation and robotics) has the highest cost implication, followed
by SB1 (Digital and data-driven technologies), SB3 (Minimising the environmental impact of
shipbuilding) as the second and third highest costing LoA. The lowest costing LoA are seen to be SB8(Women in shipbuilding), SB10 (Health and Safety) and SB9 (Skills Ecosystems) and SB7 (Increasing
attractiveness of maritime careers)4.
Meanwhile, in the ORE Sector, ORE1 (New digital technologies) comes up as the Line of Action
requiring the highest cost. This is followed by ORE2 (Energy Storage) and ORE8 (Standardisation of
Skills) which are the second and third highest in relation to cost. The lowest costing LoA are seen to
be ORE4 (Skills diversification from parallel sectors), ORE5 (Multi-disciplinary Skills) and ORE6(Experience and specialisation from temporary employment5).
Table 17 below integrates the results of the five standard criteria with the result of the Cost criterion.
This shows that the two highest scoring LoA in both SB and ORE are thought to be the costliest.
However, there are other LoA in the top five priorities that are considered to be of medium and low
cost.
Table 17. Cost correlation with Lines of Action (Items in red are the highest cost, orange are medium
cost and green are lowest cost).
Highest scoring in five Lowest scoring in five Highest scoring in five
standard criteria (SB) standard criteria (SB) standard criteria (ORE)

Lowest scoring in five
standard criteria (ORE)

SB 1
SB 2
SB 3
SB 7
SB 6

ORE 7
ORE 6
ORE 8
ORE 5
ORE 4

SB 9
SB 10
SB 4
SB 8
SB 5

ORE 1
ORE 2
ORE 11
ORE 10
ORE 3
ORE 9

5.3 Geographic Relevance
As shown in Table 4 in the Results section, the LoA flagged as most relevant across all geographic areas
are SB1, SB3, SB5, SB6, SB7, SB9, SB10. Four of these correspond to the highest scoring LoA in the five

4
5

SB 9 & 7 score equally in relation to Cost.
ORE 4, 5 & 6 score equally in relation to Cost.

Page 53 of 56

MATES Baseline strategy

standard criteria (Figure 4; SB1, SB3, SB6, SB7). Three of these also fall within the medium or low-cost
bracket (SB 3, SB6 & SB7).
With regard to the five LoA which are the highest scoring in the five standard criteria, Table 18 and
Table 19 show within which geographic areas they have been shown to be most relevant.
Table 18. Prioritized geographic regions against top five scoring.
Reference
No.

Title

Top three geographic areas
of most relevance

SB 1

Training, reskilling/ upskilling workforce in the use of Atlantic Ocean
digital and data driven technologies (big data, Mediterranean Sea
Internet of Things, cloud computing, 3D printing, North Sea
artificial intelligence).

SB 2

Training, reskilling/ upskilling workforce in the use of Mediterranean Sea
automation and robotics as well as in the human – Atlantic Ocean
robot interactions (automation/autonomous ships, North Sea
mechatronics, augmented reality).

SB 3

Training, reskilling/ upskilling workforce in the use
technologies for minimising environmental impact Mediterranean Sea
in shipbuilding (sustainable practices, reduction of Atlantic Ocean
polluting emissions, construction materials and Adriatic and Ionian Seas
antifouling systems).

SB 7

Increasing attractiveness of maritime careers for Mediterranean Sea
graduates and early-career skilled workers Atlantic Ocean
promoting Ocean Literacy.
Adriatic and Ionian Seas

SB 6

Progressive introduction and increasing relevance of
21st Century skills within the training offer.

Mediterranean Sea
Atlantic Ocean
North Sea

As can be seen in P19 of this report, overall, the North Sea, Atlantic Ocean and Mediterranean Sea
were chosen most often in reference to the ORE LoA. This trend was reflected in the results of the
Shipbuilding criterion, although in a different order: Mediterranean Sea, Atlantic Ocean and North
Sea.
As shown in Table 4 in the Results section, the LoA flagged as most relevant across all geographic areas
are ORE1, ORE2, ORE3, ORE4, ORE10, ORE11 and ORE12. Five of these correspond with the highest
scoring LoA in the five standard criteria (Table 16). Three of these also fall within the medium or lowcost bracket (ORE 3, 10 & 11).
With regard to the five LoA which are the highest scoring in the five standard criteria, Table 19 shows
within which geographic areas they have been shown to be most relevant.
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Table 19. Prioritized geographic regions against top five scoring.
Reference
Description of Line of Action
No.

Top three geographic areas of
most relevance

ORE 1

Training, reskilling/ upskilling workforce in the use of
Atlantic Ocean
new digital technologies (artificial intelligence,
North Sea
mechatronics, 3D printing, Internet of things, cloud
Mediterranean Sea
computing, big data).

ORE 2

Training, reskilling/ upskilling workforce in order to
increase technical knowledge on energy storage.

ORE 11

ORE 10

Enhancing Ocean Literacy in offshore renewable
energy to increase attractiveness of maritime
careers for graduates and early-career skilled
workers.
Promoting/ enhancing 21st Century skills: adapted
to the different needs of ‘blue collar’ and “white
collar” roles: teamwork, communication, analytical
skills.

North Sea
Atlantic Ocean
Baltic Sea
North Sea
Mediterranean Sea
Atlantic Ocean
North Sea
Atlantic Ocean
Mediterranean Sea

ORE 3

Developing synergies among sectors with significant North Sea
similarities in their needs to promote skills Atlantic Ocean
transferability between them (e.g., Oil and gas, Mediterranean Sea
offshore wind energy, ocean energy).

ORE 9

Research and development of legislation, guidelines Atlantic Ocean
and policies associated with offshore renewable North Sea
energies.
Mediterranean Sea
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5.4 Pilot Experiences
Table 21 shows a summary of the PEs as presented in the MATES proposal*. In this report, the PEs are discussed in the context of the prioritized LoA. The correlation of
the PEs and the LoA was analysed with the MATES Steering Board for validation and better alignment with this Baseline Strategy. Leaders of each Pilot Experience detail
how each LoA is to be addressed, and how the recommendations of the Steering Board are to be considered.
Table 20. Summary of MATES Pilot Experiences.
Activity

Description
ED2MIT: Education and Training for Data Driven Maritime Industry
Training development focused on digital and data skills for future & emerging digitalisation
of maritime industries.
Participants: Industry and HE students

Training
design,
material
development
and delivery

Upgrade of traditional shipbuilding tools to 4.0 industry (KT)
Developing MOOC (Massive Online Open Course) in order to enhance shipbuilding
workers’ knowledge on industry 4.0.
Participants: Industry, HE and VET students

Sector

SB
ORE

Goal
Providing latest methodology for
training, reskilling/ upskilling workforce
to facilitate the use of new technologies.
Developing training materials in line with
the latest EU recommendations.
Providing latest methodology for
training, reskilling/ upskilling workforce
to facilitate the use of new technologies.

SB

Freeboard: Fitting out shipyard replica for workshop training
Designing and building a training space simulating a real shipyard working environment. It
will also include a digital twin, using virtual reality, of the real training space.
SB
Participants: VET students
The Magnus effect: wind and marine energy
Building a marine jacket structure for an offshore wind turbine in order to test the latest
research in jacket structures.
ORE
Participants: VET students
Innovation manager course
Showing potential of metal and naval construction sector for Industrial Engineering
students.
SB
Participants: HE students

Developing training materials in line with
the latest EU recommendations.

Simulation of industry spaces in
professional learning centres and
building innovative devices for training
purposes.

Specialisation
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Activity

Description

Summer school
Skills diversification, 21st Century Skills, promotion of attractiveness of maritime careers
for early-career skilled workers and contact between different educational levels and
industry.
Participants: Entrepreneurs, SB staff, VET and SE students and teachers.
Green move
Exchanges on green technologies, promoting interaction between different types of
Mobility
organisations, white collar & blue-collar workers, different education levels and among
both sectors (SB and ORE).
Participants: Industry, VET and HE students and teachers.
Renewable Energy Crash Courses
Advancing the exposure of the emerging marine energy sector to those working in parallel
or similar work streams in order to build the awareness and knowledge of this growing
Training
of
sector and ultimately to ensure that the skills requirements are met. The specific purpose
trainers
is to instruct participants in the fundamental principles of the marine energy sector
including technical, financial, business and environmental aspects within a European
context.
Participants: Industry, VET and HE teachers.
Green Maritime Hackathon
Designing and developing a sprint-like event for young professionals and university
students to face several challenges: improving energy efficiency, decreasing inputs
consumption, monitoring emissions, etc.
Training
materials for Participants: Industry, HE and VET students
contest
MOL2: Maritime on the Loop of Ocean Literacy
Supplementary course materials (digital design, 3D printing, electronics, etc.) in the
framework of a competition environment.
Participants: SE and VET students and teachers
DOP: Definition of new Occupational Profiles following ESCO taxonomy.
The existing SB and ORE occupational profiles will be revised to ensure the integration of
Definition/
new sectoral and transversal skills and their Learning Outcomes. New occupational profiles
Guidelines
foreseen will be defined and transferred to the ESCO community.
Participants: Industry and VET and HE teachers.

Sector

SB

Goal
Knowledge
exchange
between
workers from the SB sector,
entrepreneurs, trainers and earlycareer skilled youngsters.
Innovation in training.

SB ORE

ORE

Enhancing
collaboration
academy & industry.

between

Diversifying the opportunities of the
European workforce in marine and
maritime sectors.
Improving trainers’ curricula.

SB

Attractiveness of maritime careers.

Seeking technical solutions.
SB

Visibility

SB ORE

Recognition & identification of skills.

* The COVID19 pandemic imposed restrictions on all travel and banned face-to-face meetings in 2020 & part of 2021; since many of MATES Pilot
Experiences were based on new but traditionally run face-to-face courses, activities were reviewed and modified to take account of the changed
circumstances. This is not reflected in Table 22 but was developed in subsequent project reports.
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Table 21 shows the PEs in the context of the LoA to be addressed. The ‘Overall Score’ column indicates the prioritization score of each of the LoA, which are listed in order of highest to lowest. Based on the level to which the PEs have been
scoped at this stage, the following cross-linkages between the LoA and the PEs are proposed as being both well matched and feasible. While the trend of highest scoring LoA does not follow linearly with the representation within the PEs, this is
as a result of considering additional factors such as cost, geography, feasibility and logistical implications. It is proposed within this strategy, based on the work done to date in the MATES Project, that the PEs will address the prioritised LoA in
the following ways, and as further explained in this section.
Detailed planning of the PEs is to be undertaken in order to incorporate fully the prioritized LoA as presented in this Report.
Table 21. Pilot Experience in context of Lines of Action to be addressed. The check marks refer to those Lines of Action where a direct impact will be made, and the dots refer to those where a transversal impact will be made.

Overall
Score

ED2MIT:
Education
&
Training
for
Data-driven
Maritime
Industry

Upgrade
of
traditional
shipbuilding
tools to 4.0
industry

✓

✓

Freeboard

Magnus Effect

Innovation
manager
course

Green Marine
Hackathon

Maritime on
the loop of
Ocean Literacy
(MOL2)

✓

✓

MRE
Short
Courses:
Offshore Wind
and
Marine
Energy

Summer
School

Green move

Definition of
new
Occupational
Profiles (DOP)

Shipbuilding
SB1: Digital and data driven technologies

8.3

SB2: Automation and robotics

8

SB3: Minimising environmental impact

7.7

SB7: Ocean Literacy

7.1

✓

SB6: 21st Century skills within the training
offer

6.9



SB5: Better matching of trainings to current
needs in technical disciplines

6.7

SB4: Decontamination and recycling of
decommissioned vessels.

6.5

SB8: Enhancing visibility and promoting
women in the shipbuilding sector

6.5

SB10: Health and safety

6.2

SB9: Skills ecosystems

6

✓

✓



✓
✓

✓


✓



✓

✓

✓

✓







✓

✓

✓



✓

✓

✓

✓

✓

✓



✓

✓



✓

✓

✓

✓

✓



✓

✓

✓

✓

✓







✓

✓



✓
✓

✓

✓
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Overal
l Score

ED2MIT:
Education
&
Training
for
Data-driven
Maritime
Industry

Upgrade
of
traditional
shipbuilding
tools to 4.0
industry

✓

✓

Freeboard

Magnus Effect

Innovation
manager
course

Green Marine
Hackathon

Maritime on
the loop of
Ocean Literacy
(MOL2)

MRE
Short
Courses:
Offshore Wind
and
Marine
Energy

Summer
School

Green move

Definition of
new
Occupational
Profiles (DOP)

Offshore Renewable Energy
ORE1: New digital technologies

7.4

ORE2: Energy storage

6.6

ORE11: Ocean Literacy

6.5

ORE10: 21st Century skills

6.4

ORE3: Synergies among
significant similarities

sectors

with

✓


6

ORE9: Legislation, guidelines and policies

6

ORE12: Promoting STEM women in ORE

5.8

ORE4: Skills diversification from parallel
sectors

5.5

✓



5.2

ORE6: Specialization gained by temporary
employment

4.7

ORE7: Offshore economics

4.6

✓

✓





✓

✓

✓

✓

✓



✓
✓

✓

✓



✓



✓

✓


ORE5: Multi-disciplinary skills outside of
5.3
specialization.
ORE8: Skills that are not yet standardized

✓

✓



✓
✓

✓


✓





✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓
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The top five prioritized LoA for SB and ORE are well represented in the 11 PEs. (Table 22).
In the Shipbuilding sector, SB1 (Data and digital technologies) is covered in seven PEs. SB2 (Automation and
robotics) is covered in five areas of the PEs. SB3 (Minimising the environmental impact in shipbuilding) and
SB7 (Increasing the attractiveness of maritime careers) are covered in three areas of the PEs respectively
while the remaining prioritized one (LoA; SB6 -21st Century skills) is directly targeted in seven of the PEs.
In the ORE sector, the prioritized LoA are well represented in the PEs. ORE1 (New digital technologies) and
ORE2 (Energy storage) are directly targeted in four and two of the PEs, respectively. Similarly, ORE 1 (-Ocean
Literacy) is targeted in three of the PEs, and ORE10 is directly targeted in three of the PEs, and in five others
transversally. Finally, ORE 9 (Legislation and policy for ORE) and ORE (-Synergies in parallel sectors) are
impacted in two and five of the PEs, respectively. ORE 6 is not addressed in any of the PEs as the MATES Project
cannot develop a practical experience for all LoA because of time and resource limitations. Although the LoA
ORE6 (Specialization gained by temporary employment) was identified as of low priority, the project has
identified a need to tackle this LoA which has some benefits that could arise in the future: solutions to
increase the levels of experience and specialisations gained by temporary employees could contribute towards
improving competitiveness, even if acquired during short-term contracts leading to temporary employment.
More research is needed in order to identify and test how best to address this challenge. This will be included
as a recommendation from the MATES Project within the analysis and recommendations of the final Skills
Strategy produced by the MATES Project.

5.5 Paradigm Shifters (Delphi Method)
It is clear that there is a strong correlation between the PS that were identified through the Delphi
Questionnaire and the LoA that were subsequently prioritised and are to be actioned within the PEs.
In the SB sector, the PS considered most likely to become mainstream by 2030 and to have the most significant
impact on the job situation (Vessel automation, digitalisation, alternative fuels and renewable energy sources,
drones, green retrofitting and 3D printing) correspond well with the prioritised LoA, with all six of the PS
represented in three of the top five prioritised LoA (Digital and data-driven technologies, Automation and
robotics and Minimising environmental impact). Because these PS and the LoA are well aligned and highly
prioritised, it is proposed that they will be covered by PEs Nos 7, 5 and 3, respectively.
In each of the PS considered most likely to become mainstream and hence to affect the job situation, an
analysis of the requirements for transferable skills was conducted. Transferable skills were highlighted as
relevant within all PS. They are well aligned with the prioritised Line of Action related to SB 6 (21st Century
Skills), which are those ‘soft skills’ or ‘transferable skills’ that include critical thinking, problem-solving,
adaptability, communication and collaboration. The Delphi Questionnaire results showed that these
transferable skills are widely considered to be vital to mitigate the potential disruption to the affected
workforce when the PS are mainstreamed. As both the prioritization of the LoA and the Delphi methodology
have drawn attention to the importance of these skills, it is proposed that these skills should be targeted in all
PEs with a specific focus in seven of the PEs, especially in the PEs MOL2 and the Marine Hackathon.
Similar proposals can be made for the LoA and the PS related to ORE. ORE 10 (21st Century Skills), highlighted
as a prioritised Line of Action, is well aligned with the transferable skills highlighted as important in the
mitigation of adversely affected workforce members when the predicted PS become mainstream and have an
effect on the workforce. These skills (i.e., flexibility, adaptability, communication and collaboration, critical
thinking and problem-solving, creative thinking and innovation, initiative and self-direction), all come under
the heading of 21st Century skills. Given that these are considered as a priority (resulting from the prioritization
of the LoA and through the Delphi Methodology), they will be addressed as far as possible within all PEs.
Consequently, three of the ORE PEs will address it directly and five of the ORE PEs will address it transversally.
This is particularly relevant to the ORE PEs Renewable energy crash courses and Green Move. In addition, the
Summer School PE specifically addresses 21st Century skills, identification and promotion.
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In the ORE sector, the PS considered most likely to become mainstream by 2030 and to have the most
significant impact on the job situation (Smart grid & smart sensors, Big data, Energy Storage, Automation &
advanced robotics and 3D robotics) correspond well with the prioritised LoA, with all five of these PS
represented in the top two LoA within the top five prioritised LoA (New digital technologies and Energy
storage). Since these PS and the LoA are both well aligned and highly prioritised, it is proposed that they will
be covered by PEs Nos 2 and 4, respectively.
In addition, in the analysis of PS in both ORE and SB, ICT literacy was highlighted as a key skill. The PE ED2MIT
will specifically identify materials for education and training in the marine industry and hence ICT training
materials are to be incorporated into this PE.
Along with the data derived via the Delphi questionnaire methodology, data were collected on the types of
educational programmes that could be utilised to prepare the workforce for the skills that they will need to
have to cope with the PS. Although these courses do not necessarily directly correlate with the prioritized LoA,
it is proposed that they will be targeted by the PEs in relation to the priorities identified in the Delphi
methodology. Apprenticeships in combination with mobility schemes were pinpointed as a key methodology
to enhance the skills related to green technologies (Alternative fuels and green retrofitting). Lifelong learning
and on-the-job training were also signalled as the most relevant training methodologies when the PS are
mainstreamed in the SB sector. Some PEs are designed to reinforce lifelong learning and work-based learning
(either on-the-job or within training centres). For example, the PE2 MOOC (Massive Open Online Course:
upgrading the skills of engineering staff in the shipbuilding industry) will be structured around lifelong learning
and on-the-job training, while the Freeboard PE will focus on work-based learning at a training centre.
Finally, the innovation manager occupation, mentioned as gaining in relevance in relation to certain PS, the
PE5 Innovation Manager Course will directly address this emerging need.
Specifically, in relation to the ORE PS, on-the-job training combined with trainings from other providers and
work-based learning at the training centre were signalled as the types of trainings that will be most relevant
to tackle the new skills needs. These types of learning will be directly taken up within PE8 Crash Courses for
offshore renewable energy.

5.6 Correlation with other methods of data collection
It should also be noted that extensive additional stakeholder consultation and information gathering from
experts was carried out in previous stages of the project in the form of workshops, interviews, surveys and
focus groups. The results of these efforts are presented in full in Sdoukopoulos et al. (2020).
There are additional areas of correlation between the results found in the analysis of present and future skills
needs6 and the planned PEs. These will be incorporated further by the PE coordinators to fully encapsulate
these results into the detailed planning and implementation of the PEs.
In the case of the SB sector, Sdoukopoulos et al. (2020) showed the key skills gaps and shortages that were
deduced through the extensive expert consultation. 21st Century Skills and Digital skills show a clear
correlation with three of the top five prioritised LoA within this exercise (SB1, SB2, SB6).
Technical, engineering and design skills were also pinpointed as very important in this sector. These are
correlated to a certain extent with SB2 (Training, reskilling/ upskilling workforce in the use of automation
and robotics) as well as in the human-robot interactions (automation/autonomous ships, mechatronics,
augmented reality); however, this is just one specific aspect within these skills whereas the summarized skills
identified in earlier stages of the project are more general, with a broad focus on many of the technical,
engineering and design skills needed in the SB sector.

6

MATES RESULTS: Strategy baseline – identification of present and future skills’ needs.
https://www.projectmates.eu/deliverables-2/
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These design, engineering and technical skills are to be addressed in the following PEs:
• MOOC Training Course
• Freeboard
• MOL2: Maritime on the Loop of Ocean Literacy
• Summer School
In the case of the ORE sector, Sdoukopoulos et al. (2020) showed the key skills gaps and shortages that were
deduced through the extensive expert consultation. 21st Century Skills and Digital skills showed a clear
correlation with two of the top five prioritized LoA in this exercise (ORE 1 and ORE 10). It should be noted that
there is a further correlation between this exercise and the other LoA, which were not as highly prioritised.
Specifically, this includes ORE8 (Need for specialization and expertise in skills that are not yet standardized
and are still under development) e.g., Decommissioning, which is linked to the skills gap highlighted as
“Offshore-specific… Standardization of installation and maintenance procedures.
In a similar way to SB, there are skills highlighted as gaps through this exercise that are not specifically
considered within the LoA. It can be seen that this is largely due to the fact that the LoA are more transversal
in approach, whereas the skills gaps brought up through the work done in earlier stages of the project are
more technical and specific. Nevertheless, these will be addressed within the PEs as well as the LoA.
The PEs that address the key skills gaps as highlighted in Table 22 are listed below (Only those that are not
discussed above are listed here).
Table 22. The PEs addressing the key skills gaps (Only those that are not discussed in the text are listed here).
Skills gaps and shortages
Engineering skills
Offshore specific skills
Health and safety
Project design and planning
Using and understanding numerical and statistical information
Environmental

PE in which these will be addressed
The Magnus Effect
Offshore Renewable Energy Courses
The Magnus Effect
Offshore Renewable Energy Courses
Offshore Renewable Energy Courses
ED2MIT
Offshore Renewable Energy Courses
Green Move

5.7 Limitations of survey method
Since the opinions of experts have been included in the data collection and analysis processes, the potential
for inclusion of expert bias does exist in these results and associated conclusions. Thus, expert bias
encountered in the survey will have included those biases generated from the diverse background of
demography, area of expertise, time of survey, etc. One such potential bias may come from experts originating
from the analysed countries. However, this geographic bias can also be supported (and justified) by the
undeniable fact of their respective countries’ significant relevance within the EU for the sectors which the
project is mandated to cover.
Our remit within the MATES project is to provide recommendations based on existing baseline information,
experts’ opinion, and future predicted scenarios. Efforts have been made to capture information from experts
in as broad a range of expertise, type of profession and geographic background as possible in order to mitigate
this limitation.
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6 Conclusion
This report has been written with the aim of setting out the Baseline Strategy of the MATES project. To achieve
the above aim, three sets of objectives were carried out:
1. Prioritization of the actions needed and selection of those to be addressed by the project. For this to
be achieved, a prioritization system was established (to include the priority criteria and terms of
reference for their application) and the classification of all the training needs captured in the different
foresight scenarios.
2. The actions needed to address the top-rated priorities were defined.
3. Priority LoA and PEs were cross-linked to identify how best to maximise their strategic alignment and
impact. This report can now be used to provide feedback for the PEs’ comprehensive planning,
execution and assessment.
Overall, it can be seen that the LoA shown in Table 23 have been prioritized over the others.
Table 23. Top five scoring Lines of Action for both sectors, sorted from high to low (by sector) and including the
cost ranking. (Colours below refer to the cost criterion- red= high, orange= medium, green= low).
Reference No.

Title

SB 1

Training, reskilling/ upskilling workforce in the use of digital and data driven
technologies (big data, Internet of Things, cloud computing, 3D printing, artificial
intelligence)

SB 2

Training, reskilling/ upskilling workforce in the use of automation and robotics as well
as in the human –robot interactions (automation/autonomous ships, mechatronics,
augmented reality)

SB 3

Training, reskilling/ upskilling workforce in the use technologies for minimising
environmental impact in shipbuilding (sustainable practices, reduction of polluting
emissions, construction materials and antifouling systems)

SB 7

Increasing attractiveness of maritime careers for graduates and early-career skilled
workers promoting Ocean Literacy

SB 6
ORE 1
ORE 2
ORE 11

Progressive introduction and increasing relevance of 21st Century skills within the
training offer
Training, reskilling/ upskilling workforce in the use of new digital technologies
(artificial intelligence, mechatronics, 3D printing, Internet of things, cloud computing,
big data).
Training, reskilling/ upskilling workforce in order to increase technical knowledge on
energy storage
Enhancing Ocean Literacy in offshore renewable energy to increase attractiveness of
maritime careers for graduates and early-career skilled workers

ORE 10

Promoting/ enhancing 21st Century skills: adapted to the different needs of ‘blue
collar’ and “white collar” roles: teamwork, communication, analytical skills.

ORE 3

Developing synergies among sectors with significant similarities in their needs to
promote skills transferability between them (e.g., Oil and gas, offshore wind energy,
ocean energy)
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ORE 9

Research and development of legislation, guidelines and policies associated with
offshore renewable energies

Table 23 also shows the results of the voting on the Cost criterion. The least costly is not automatically assigned
as the highest priority; however, this is something that should be considered when the PEs of the MATES
Project are being planned in detail.
There is a strong alignment between the prioritized LoA and the proposed PEs. Furthermore, there is also a
strong alignment between the results of the Delphi questionnaire on the impact of PS on the two industries
in question and the LoA that have been outlined in this report.
Specifically, in respect of SB, the three LoA most highly prioritised address in full the PS considered within the
Delphi process. With regard to ORE, it can also be said that the top prioritised LoA will be addressed in the PS
considered as part of the Delphi process.

6.1 Next Steps
The results of this process as summarized in this report will be used in the development, detailed planning
and actioning of the PEs. This work forms and informs the next step of the MATES Project. Please see
https://www.projectmates.eu/ to follow the progress of the project, in addition to following our Twitter feed
@ErasmusMATES for the latest updates.
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8 Appendix 1
Below is a copy in full of the survey that was shared with participants within the workshop and completed
during the workshop. Below each question is a list of all Lines of Action. However, only one Line of Action is
shown here for efficiency of space.
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