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Glossary
Term
3D printing

Artificial Intelligence

Big Data

Cloud Computing

Delphi method

European Qualifications
Framework (EQF)

European
Skills/Competences,
qualifications and
Occupations (ESCO)
framework
Gender balance
Green technologies
Hard skills
Internet of Things (IoT)

Job vacancies analysis

Lifelong Learning

Definition
Group of technologies where a three-dimensional object is created through the
superimposition of layers of material. 3D printing is expected to radically transform
the industrial sector by reducing capital expenditures and the demand for human
resources. It will also introduce time-saving procedures into manufacturing,
facilitating the use of more cost-efficient materials. It is anticipated that 3D printing
will be widely exploited for the building of different infrastructure components.
Field of study devoted to making machines more ‘intelligent’. Intelligence is defined
as the quality that enables an entity to function appropriately in its environment and
with foresights about the future.
Field that treats ways to systematically extract and analyse information from datasets
that are too large or complex to be dealt with by traditional data-processing software.
In offshore renewables, the adoption of Big Data techniques is necessary due to huge
numbers of data that are being recorded and are difficult to manage. Big Data is
expected to mainly support managerial activities and real-time decision-making (e.g.
optimizing logistics operations during the installation phase of an offshore project).
Cloud computing, often referred to as simply “the cloud,” is the delivery of on-demand
computing resources (everything from applications to data centres) over the internet
on a pay-for-use basis.
Consultation and forecasting process framework that exploits the results of multiple
rounds of questionnaires sent to a panel of selected experts. The results of each round
are aggregated and presented to the experts in order to stimulate interaction and
ultimately converge towards a commonly agreed set of results.
Common European reference framework whose purpose is to make qualifications
more understandable and readable across different countries and their educational
systems. The core of the EQF lies in its 8 reference levels, which are defined in terms
of learning outcomes, i.e. knowledge, skills and autonomy-responsibility. Learning
outcomes express what individuals know, understand and are able to do at the end of
a learning process. Countries have developed National Qualifications
Frameworks (NQFs) to implement the aims of the EQF.
ESCO, the acronym for the multilingual classification of European Skills, Competences,
Qualifications and Occupations, identifies and categorises skills, competences,
qualifications and occupations relevant for the EU labour market, related to all the
different education and training systems. Its three pillars typically show the
relationships between the different concepts (i.e. skills, competences, qualifications
and occupations).
Human resources and equal participation of women and men in all areas of work,
projects or programmes.
Technological solutions that help reduce a business’ carbon footprint and waste,
conserve water and consume less energy than traditional technologies.
Skills related to technical abilities, knowledge and procedures that are required for a
particular profession.
A development of the Internet in which physical objects (things) have embedded
technology and network connectivity (i.e. via an identifier such as a micro-chip/SIM),
allowing them to send and receive data. To this end, communication among things is
enabled, closing the gap between the real and the virtual world and creating smarter
processes and structures that can support people without needing their attention.
Analysis of job advertisements (in a single or multiple countries) posted over a certain
period of time addressing a specific sector or sub-sector for identifying occupations
and skills in demand and minimum qualifications required. Such an analysis
contributes to the mapping of labour market trends, thus providing useful insights for
devising targeted policies on education and training.
All learning activities undertaken throughout the life of a person with the aim of
improving his/her knowledge, skills and competences, considering personal, civic,
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Marine Renewable
Energy (or Ocean
Energy)
Metocean

Ocean literacy
Offshore Renewable
Energy
Paradigm shifters

Shipbuilding
Skills demand
Skills gap

Skills shortage
Skills supply
Soft skills

Value chain (analysis)

Vocational Education
and Training (VET)

social or employment-related perspectives. The intention to learn is the critical point
that distinguishes these activities from non-learning activities, such as cultural or
sporting activities, etc.
This term refers to the form of kinetic energy (currents), potential energy (tidal
amplitude), mechanical energy (waves), thermal potential (vertical temperature
gradients) or even osmotic pressure (horizontal gradients of salinity) that can be
extracted from the seas and the oceans.
This term is widely used in offshore and coastal engineering and consists of the
abbreviation of Meteorology and (physical) Oceanography. It is used to describe the
physical environment near offshore installations.
The understanding of the ocean´s influence on people, and their influence on the
ocean.
It includes offshore wind and solar energy along with all different forms of marine
renewable energy (see above).
Elements that will introduce fundamental changes in the basic concepts and
experimental practices of a scientific discipline. On the business side, they often refer
to key technologies that will impose a disruptive impact on current practices and
procedures.
Building of ships (including pleasure boats and yachts) and floating structures, and
manufacturing of relevant marine equipment and machinery.
The skills and qualifications that employers require from employees in order to cover
their needs and ensure the viability of their business.
A state according to which the skills and qualifications of the labour force do not match
the needs of available job positions, or employees are less qualified than necessary for
efficiently performing specific tasks / activities.
Shortfall of skills supply relative to skills demand
The skills that educational and training providers offer to graduates and with which
the labour force is being qualified.
Skills that are transferable and cross-cutting (i.e. apply to several occupations and
sectors) and are relevant to personal and social competences. More specifically, they
relate to personal qualities, traits, attitudes, attributes, habits, etc. which can be used
in several different professions.
A sequence of activities that a firm operating in a specific industry performs in order
to deliver a valuable product / service for the market. The value chain analysis enables
to determine which activities are the most valuable ones and can provide a
competitive advantage, and which require further improvements so that the firm’s
profit margin is maximized.
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.
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Acronyms
2D
3D
AI
B.Sc.
CAD
CAM
CAPEX
CEDEFOP
CGT
C&I
CNC
CSP
EEDI
EIA
EQF
ESCO
E&T
GDP
GHG
GPS
GT
GW
H&S
HSE
ICT
IPR
ISCO
KW
LCOE
MRE
M.Sc.
MSP
MW
NCAP
NDT
OCC
OEM
O&M
OPEX
ORE
OTEC
Ph.D.
PLOTEUS
PRO
QA
R&D
RED
SME
SWAC

Two-dimensional
Three-dimensional
Artificial Intelligence
Bachelor of Science
Computer-Aided Design
Computer-Aided Manufacturing
Capital Expenditure
European Centre for the Development of Vocational Training
Cost per Gross Tonnage
Construction & Installation
Computer Numerical Control
Concentrated Solar Power
Energy Efficiency Design Index
Environmental Impact Assessment
European Qualifications Framework
European Skills/Competences, qualifications and Occupations
Education & Training
Gross Domestic Product
Greenhouse Gas
Global Positioning System
Gross Tonnage
Giga Watt
Health & Safety
Health, Safety and Environment
Information and Communication Technology
Intellectual Property Rights
International Standard Classification of Occupations
Kilo Watt
Levelized Cost of Energy
Marine Renewable Energy
Master of Science
Marine Spatial Planning
Mega Watt
National Climate Action Plan
Non-Destructive Testing
Occupation
Original Equipment Manufacturers
Operation & Maintenance
Operational Expenditure
Offshore Renewable Energy
Ocean Thermal Energy Conversion
Doctor of Philosophy
Portal on Learning Opportunities Throughout the European Space
Pressure Retarded Osmosis
Quality Assurance
Research & Development
Reverse Electrodialysis
Small and Medium-sized Enterprises
Sea Water Air Conditioning
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SWOT
TRL
TWh
TWh·a-1
VET

Strengths, Weaknesses, Opportunities and Threats
Technology Readiness Level
Terawatt-hour
Terawatt-hour per annum
Vocational Education Training
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Executive summary
This Baseline Report is one of the key outcomes of the MATES project, and is an important
milestone towards the development of a Marine Technology Skilling Strategy. Its main objective
is to deliver a critical review and analysis of the skills supply and demand mismatch in Europe
for the two sectors addressed i.e. shipbuilding and offshore renewable energy, putting forward
the main gaps and shortages that currently exist with regard to both hard and soft skills. It serves
therefore as a solid knowledge basis upon which all future project activities will build.
In order to accomplish the stated objective successfully, a structured methodological framework
was devised, which consists of six different steps. In the first three steps, a reference basis was
carefully constructed, upon which the skills supply and demand analysis was conducted in the
following two steps, enabling to assess, within the last step, their mismatch and put forward all
skills gaps and shortages that exist for both hard and soft skills.
More specifically, the status quo of the two sectors was briefly described first, with a SWOT
analysis comprehensively summarizing all key points. The value chain of each sector was then
set out, serving as the lowest layer of reference. The relevant occupational profiles engaged in
each phase of the two value chains were identified next, following the classification of ESCO but
also going beyond that since additional occupational profiles, which are not currently listed in
the ESCO database, were also identified. Occupational profiles were then categorized as primary
and secondary, considering their impact on the value chain, with the former serving as the
second layer of reference for the skills supply and demand analysis. Extended desk research was
conducted for analyzing skills supply, while industry-oriented participatory approaches (i.e.
regional workshops and common validation event, job vacancies analysis, questionnaire survey,
personal interviews with selected experts and Focus Group meetings) were mainly followed for
analyzing the existing demand in terms of skills and competences. The results derived from this
process enabled to assess the current mismatch of skills supply and demand, and highlight the
main gaps and shortages that exist today in terms of both hard and soft skills.
In total, 58 primary and 68 secondary occupational profiles were identified for both sectors. For
each occupational profile, the essential skills and competences were reported along with their
ISCO1 code. Relevant education & training programs targeting the primary occupational profiles
were then identified in different EU countries. Extended desk research analysis, utilizing
available platforms that summarize such programs at national, regional or international level
(e.g. European Marine Training Platform, PLOTEUS, etc.), resulted in the identification of 1033
programs currently provided (i.e. for the 2018-2019 academic year) in 18 EU countries.
Programs of all different EQF levels were identified and their curricula and the qualifications
they provide were analysed. Such a process enabled to assess: (a) which are the main fields of
specialization of those programs and how specific they are to the two sectors addressed; (b)
which occupational profiles are being mostly targeted by the available programs and which have
received less attention; (c) what type of programs target the different occupational profiles and
how these are distributed in each country; and (d) in which language these programs are offered
and consequently to what extent international participation is facilitated.
Skills demand was assessed, as mentioned before, through various participatory activities that
were undertaken. More specifically, two rounds of five regional workshops were organized in
spring and winter 20182. A total of 100 and 72 experts participated in each round respectively,
providing during the first round: inputs on the evolution of the two sectors in Europe; expected
1
2

International Standard Classification for Occupations
https://www.projectmates.eu/deliverables-2/
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developments in the short-term; and technology trends and employment needs. More targeted
feedback was collected during the second round on: (i) occupational profiles imposing a greater
impact in each sector’s value chain; (ii) industry needs with regard to both hard and soft skills;
and (iii) gaps that currently exist in available E&T programs. Industry experts accounted for
approximately 41% of the workshops’ participants, with the remainder being representatives of
relevant research and academia (40.5%), national associations (8.5%), government bodies
(7.5%) and clusters (2,5%). A Validation Workshop3 then took place in spring 2019 where the
results of the initial expert consultation were presented and validated; in this way, additional
insights on current skills needs were collected. In total, 61 experts from different EU countries
participated in this workshop, with industry representatives accounting for 28% of all
participants, and the rest being representatives of research and academia (37%), government
bodies (17%), national associations (10%), the European Commission (7%) and clusters (1%).
In order to collect more detailed insights and grasp on a more real-time basis the needs of the
industry in terms of skills and competences of the relevant workforce, a job vacancies analysis
was performed in spring 2019, after concluding the analysis of the feedback received during the
validation workshop. In total, 259 relevant job advertisements were identified, which were
posted over a 4-month period (i.e. March-June 2019) in different online tools and media,
addressing 6 EU countries that were carefully selected considering their relevant productivity
rates and employment levels. The analysis of the relevant information collected enabled to
better understand (a) which occupational profiles are in greater demand, and (b) what exactly
the industry is currently looking for in terms of skills and competences.
The results of the job vacancies analysis provided the basis for devising a questionnaire survey
targeting companies operating in the shipbuilding and offshore renewable energy value chain.
The aim was to collect more detailed information of: (i) the skills review process that the
companies are following (i.e. frequency and main occupational profiles targeted); (ii) minimum
requirements set with regard to educational and training background; (iii) the level of difficulty
experienced in finding highly-qualified personnel; (iv) key gaps and shortages that the existing
workforce currently presents according to the companies’ opinion; and (v) proposed methods
for addressing those gaps. In total, 107 survey responses from 13 countries were collected for
both sectors.
The results of the questionnaire survey were further elaborated by selected industry experts,
with whom personal interviews were conducted (June-July 2020) followed by two Focus Group
meetings (one for each sector), where the experts were provided with an opportunity to interact
with each other and deepen the discussion on some key points. In total, 31 experts were selected,
according to a number of criteria (i.e. years of experience in the industry, spread of expertise on
different phases of the value chain, coverage of targeted countries, etc.), and were interviewed
sharing their views on: (i) the sectors’ competitiveness and the ability of the existing workforce
to further strengthen it; (ii) occupational profiles presenting the greatest needs for upskilling
and/or reskilling; (iii) employment needs and current difficulties in finding well-qualified
personnel; (iv) prioritization of the most important gaps and shortages in both hard and soft
skills; and (v) current level of misalignment of skills supply and demand. Controversial views or
opinions recorded during the personal interviews, were discussed during the two Focus Group
meetings where 24 experts participated (due to last-minute obligations, the remaining 7 could
not participate), and in that way some consensus was reached.
To this end, after introducing the aim of the report and its structure in Section 1, the
methodological framework that was devised for reaching the anticipated results is presented in
https://www.projectmates.eu/wp-content/uploads/2019/07/MATES-WP2-D2.2-Strategy-Baseline-ValidationWorkshop.pdf
3
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Section 2. The results for the shipbuilding and offshore renewable energy sectors are presented
in Sections 3 and 4 respectively, while the final Section summarizes all key information and puts
forward the key take-away message of this Baseline Report.
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1. Introduction
For the two sectors that are equally addressed in the MATES project i.e. Shipbuilding and
Offshore Renewable Energy (ORE), the present report aims to set out a detailed baseline of the
current situation in terms of skills supply and demand, with regard to the main occupational
profiles that shape the value chain of those sectors. The analysis conducted herein enables to
identify current skills mismatches, which in turn spotlight existing needs. Once prioritized, the
latter will be addressed by the MATES project Pilot Experiences 4 . The present report also
constitutes a solid basis for conducting a foresight exercise, in which different scenarios will be
devised for the short (i.e. 2025), medium i.e. 2025-2030) and long-term (i.e. beyond 2030), with
the aim of determining how skill needs are expected to evolve in the future.
After setting its main objective within this introductory section (Section 1), the rest of the report
is structured as follows: Section 2 outlines the steps that were followed for conducting the
present analysis, providing analytical information on all desk and participatory activities that
were conducted; Section 3 addresses the shipbuilding value chain and after providing a brief
status update of the sector, it (a) identifies the relevant occupational profiles categorizing them
as primary and secondary according to their impact on value creation; (b) reviews and analyzes
all relevant educational and training programs that are currently being offered within the
European context for assessing skills supply; (c) conducts a job vacancies analysis and a series
of expert consultation activities for assessing, as accurately as possible, skills demand; and (d)
discusses the existing mismatch, pointing out gaps and shortages that need to be tackled; Section
4 presents similar information concerning the ORE sector; and Section 5 concludes the report
by putting forward the key take-away points, and outlining how these will be addressed within
the framework of the following project activities.

2. Methodological framework
Building upon the relative context of the two sectors targeted, as presented in the MATES ‘Stateof-the-art Compilation’ report 5 , a structured step-by-step methodological framework was
devised for assessing skills supply and demand, utilizing both desk research and expert
consultation activities. More specifically, the following six consecutive steps were followed:

Figure 1: Steps followed for identifying existing skill needs
4
5

https://www.projectmates.eu/pilot-experiences/
https://www.projectmates.eu/wp-content/uploads/2019/10/MATES-D1.2_State-of-the-Art-Compilation.pdf
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Step 1 complements the work already performed in the MATES ‘State-of-the-art Compilation’
report where the two sectors were assessed mainly from an economic perspective, by
considering a number of additional aspects (i.e. characteristics shaping the sectors’
competitiveness, challenges currently faced, barriers for further growth, etc.) that provide a
more holistic overview of the current status of each sector. Although these two sectors that
heavily support the European Blue Economy are addressed as a whole, individual country
insights are also provided, highlighting where activities are concentrated or where new
developments are now taking place. Relevant key bibliographic sources, which are available
through the project’s information repository6, were exploited to this end.
For identifying and analysing the current gaps and shortages in skills for the two sectors
addressed, the relevant occupational profiles in each sector need to be mapped and their impact
on value creation to be determined. In that way, upskilling and/or reskilling activities can be
better directed towards those occupational profiles that will generate a greater impact. In step
2 therefore, the value chain of each sector is set out, describing all different phases / segments,
and highlighting those where most of the economic activities are concentrated.
For the value chain phases / segments identified, all relevant occupational profiles are then
mapped in step 3. The European Skills / Competences, Qualifications and Occupations (ESCO)7
classification was used as the main reference point, but additional occupational profiles not
currently listed in the ESCO database are also reported. For each occupational profile identified,
the associated skills and competences, as listed in ESCO, are summarized, also indicating the
level of education required. For the latter, and for facilitating a common understanding, the
European Qualifications Framework (EQF)8 is used.
Based on the mapping of relevant occupational profiles conducted in the previous step, an
extended review and analysis of relevant educational and training (E&T) programs currently
offered across the European context is conducted in step 4. In total, 1033 programs provided in
18 different EU countries were identified for the 2018-2019 academic year, and their structure
and contents were assessed. Those countries account in fact for 95% of the shipbuilding
productivity in Europe and 98.5% of the ORE productivity, which allows some valuable
conclusions to be drawn for Europe as a whole. It should be noted at this point that all upper
secondary and tertiary programs (i.e. addressing EQF levels 3 to 8) as well as non-academic
programs and programs providing professional certificates were taken into consideration. For
each program identified, the following information was collected:







type and EQF level (if applicable)
program name and responsible institution / department
occupational profiles addressed (from the list developed in step 3)
duration of the program
program’s website
language in which the program is offered.

Online platforms bringing together and efficiently summarizing such programs at national,
regional or even European level (e.g. European Marine Training Platform, PLOTEUS, etc.) were
exploited to this end, greatly facilitating and expediting the mapping process. Once the latter was
completed, the programs’ curricula and contents were assessed so that the qualifications, skills
and competences provided to graduates could be identified and evaluated.
https://www.projectmates.eu/references/
https://ec.europa.eu/esco/portal/home
8 https://ec.europa.eu/ploteus/content/descriptors-page
6
7
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Along with the skills supply, skills demand was tackled in step 5 through a series of activities.
More specifically:
 Two rounds of regional workshops were held during 2018. The first round took place from
April to May in Athens (Greece), Rotterdam (Netherlands), Azores (Portugal), Vigo
(Spain) and Aberdeen (Scotland) 9 , while the second round was held from October to
December in Thessaloniki (Greece), Vigo (Spain), Ghent (Belgium), Azores (Portugal) and
Edinburg (Scotland) 10. A total of 100 and 72 experts participated respectively in the two
rounds of regional workshops ranging from industry representatives (R1: 39% & R2:
42%) and representatives of relevant national associations (R1: 12% & R2: 7%) to
government bodies (R1: 7% & R2: 8%), academics, researchers, educators and
representatives of training centres (R1: 40% & R2: 41%) and cluster representatives (R1:
2% & R2: 3%).
The first round of workshops was more informative and focused mainly on discussing
how the two sectors are evolving and what developments are expected to be undertaken
in the short term, what are the main technological trends impacting each sector and what
are the current employment needs. Building upon these results, the second round of
regional workshops was more targeted with experts discussing (i) which are the
occupational profiles in each sector that impose the greatest impact on the value chain;
(ii) what are the skills (both hard and soft) that are currently required by the industry;
(iii) what gaps exist at present in current educational and training programs; (iv) what
are the new technologies penetrating each sector; and (v) which key trends are actually
acknowledged as paradigm shifters (i.e. likely to impose disruptive impacts on current
business practices). The results of the two latter discussion items were exploited in the
MATES ‘Foresight scenario’ report11.
 A Baseline Validation workshop took place in Brussels (Belgium) on May 201912. In total,
61 experts participated in the workshop ranging from industry representatives (28%)
and representatives of relevant national associations (10%) to government bodies
(17%), academics, researchers, educators and representatives of training centres (37%),
EC policy officers (7%) and cluster representatives (1%). The results of the previous
steps and the two rounds of regional workshops were presented to experts, aiming not
only to validate them but also to get additional insights on current skill needs.
 For enlarging industry insights on skills demand, a job vacancies analysis was also
conducted from May to June 2019, following relevant guidelines prepared by the
European Centre for the Development of Vocational Training (CEDEFOP) in 201913. A
total of 259 job advertisements that were available in the 6 EU countries which account
for the highest employment demands (i.e. Germany, France, Italy, Spain, Netherlands and
UK), were identified and analysed retrieving relevant information from key relevant
websites and portals (i.e. LinkedIn, Indeed, etc.). Besides identifying which occupational
profiles were in the greatest demand, the required skills and competences as well as the

https://www.projectmates.eu/results/deliverables/ - see 1.3 Mobilization Workshops
https://www.projectmates.eu/results/deliverables/ - see 2.2 Baseline validation workshops and final
validation workshop
11 https://www.projectmates.eu/wp-content/uploads/2020/02/D2.3-Foresight-scenarios-identifying-futureskills-needs-and-trends.pdf
12 https://www.projectmates.eu/wp-content/uploads/2019/07/MATES-WP2-D2.2-Strategy-Baseline-ValidationWorkshop.pdf
13 https://www.cedefop.europa.eu/en/publications-and-resources/publications/4172
9

10
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desired knowledge were mapped and grouped into relevant sets so that valuable insights
on industry needs could be gained.
In order to achieve a greater level of detail with regard to industry needs, two additional
activities were also undertaken. The first consisted of a questionnaire survey (April to June
2020) targeting companies operating in the sector, and especially small and mediumsized ones that are often under-represented in national, regional and European
associations but nevertheless play a key role in the shipbuilding and ORE industries. The
questionnaire (ANNEX I) was prepared taking into careful consideration a relevant guide
prepared by CEDEFOP in 201314. More specifically, after collecting some initial profiling
data, the survey aimed to collect information on (i) the skills review process that the
companies are following (i.e. frequency and main occupational profiles targeted); (ii)
minimum requirements set with regard to educational and training background; (iii) the
level of difficulty experienced in finding highly-qualified personnel; (iv) key gaps and
shortages that the existing workforce currently presents according to the companies’
opinion; and (v) methods proposed for addressing those gaps. In total, 107 survey
responses were collected for both sectors (response rate: 28%) spanning 13 countries
(i.e. Turkey, Spain, UK, Poland, Greece, France, Denmark, Portugal, Croatia, Belgium,
Malta, Ireland and Sweden)
The findings from the questionnaire survey set the basis for conducting, as a next step, a
series of personal interviews with selected industry experts. The selection process was
based on the following set of criteria: (i) wide spread of the experts’ knowledge and
experience in all different phases of the value chain of the two sectors targeted; (ii)
minimum of 10 years’ experience in the industry; (iii) coverage of priority countries (i.e.
considering productivity and employment levels); and (iv) higher priority on experts that
have contributed in the past in the preparation of sectoral studies and strategies at
regional or national level. To this end, of the total of 74 experts selected for both sectors,
31 accepted and were available to be interviewed in June – start of July 2020. A relevant
guide was prepared and shared with the experts before the interview (ANNEX II) so that
they could better prepare their responses to each of the items to be discussed. More
specifically, expert feedback was collected with regard to (i) the sector’s competitiveness
and the ability of the current workforce to further strengthen it; (ii) occupational profiles
presenting the greatest need for reskilling and/or upskilling; (iii) employment needs and
the difficulty in finding well-qualified personnel; (iv) the prioritization of hard and soft
skills as well as methods for addressing them, as those came out from the questionnaire
survey; and (v) level of misalignment between skills supply and demand.
The aforementioned expert feedback was carefully analysed for feeding an interactive
discussion among the experts, so that a clearer consensus on those points could be
reached. To this end, two Focus Group meetings took place on 10th and 13th of July 2020
for the Shipbuilding and ORE sector respectively, with 24 experts participating in total
(due to last-minute obligations, 7 experts were unable to participate).

In the final step (step 6), utilizing insights from the aforementioned activities, the current skills
supply and demand mismatch is discussed, and the main existing gaps to be addressed are
highlighted. This input will inform an important part of the project’s next activities.

14

https://www.cedefop.europa.eu/en/publications-and-resources/publications/5535
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3. The shipbuilding sector in Europe
3.1 Current status
3.1.1 Sector evolution and general overview
In the early 1900s, the shipbuilding industry in Europe was by far the leader of the worldwide
manufacturing of merchant vessels. It accounted for almost 80% of global production, though
the latter was interrupted during World War I and especially World War II. Such a high market
share was retained for almost half a century, significantly exceeding, by almost 20% to 30%, the
share of the European shipping industry in the global market, highlighting in that way the global
competitiveness of European shipbuilders.
A century later, the situation is totally different. The global shipbuilding market is now
dominated by Asian shipyards located mainly in Japan, South Korea and China. As of 2017, the
latter are responsible for almost 90% of global production. The decline of European shipyards
began in the late 1950s, but the final blow came in 1973 when the oil crisis imposed a heavy
economic impact, with the respective market share dropping from 42% at the beginning of the
crisis to 18% in 1985. Although the relevant economic effects were not limited to the European
context but affected the relevant industry globally (i.e. the delivered gross tonnage hardly
reached 10 million), a shift to the Asian market had already begun with the respective industries
increasing their market share from 44% to almost 70%. Lower labour costs as well as large-scale
investments made by the governments of the aforementioned countries in order to increase the
efficiency of local shipyards, are the main reasons for this shift with ship-owners benefiting, with
regard to their new-builds, from the large price gap that was created between those two main
markets (Stopford, 2009).
This major decline heavily impacted the European industry over the following years. Several
shipyards went out of business in the late 1970s, while even today a large number of shipyards
still face economic difficulties. In 2007, there were 860 active shipyards worldwide with at least
one ship of 1,000+ GT on order, but over a 10-year period, these were reduced to 350 (Clarksons,
2018). Today in Europe, only 10 shipyards account for approximately 92% of the European
order-book (Ludwig et al, 2017).
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Figure 2: New vessel orders of 1.000 GT and more, over the last decade (Source: Clarkson’s, 2018; IHS Fairplay, 2018)
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In order to cope with the fierce competition imposed by Asian shipyards, the European industry
started to concentrate on the production of specialized and high value vessels which required
new and advanced technologies that Asian shipyards had not heavily invested in, creating in that
way a market gap that the European industry now seeks to exploit. More specifically, the vessels
that European shipyards have focused on and for which they have developed relevant
technological competences and know-how include the following:








Cruise ships
Yachts
Fishing vessels
Dredgers
Tugboats
Research vessels
Passenger ferries

As depicted in Figure 3, besides those vessels, the European shipbuilding industry also holds a
considerable market share in the production of Ro-Ro (14%) and general cargo vessels (10%),
with an upward trend being also visible.
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Figure 3: Shares of global production by ship type and region (Source: IHS Fairplay, 2018; PYMAR, 2018)

Those types of vessels are characterized by highly sophisticated equipment and technological
components, while they also present complex designs and/or interior spaces. To this end, not
only were European shipyards able to address an unexploited market segment with a significant
growth potential that gave them the opportunity to build a unique know-how that safeguards
their global competitiveness, but the fast growth and development of marine equipment
suppliers was also fostered. The latter heavily invested in research and innovation actions,
becoming in turn the main equipment providers for both the European and the global market.
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Figure 4 below depicts the evolution of the European shipbuilding order book, clearly indicating
the production shift of European shipyards and their gradual specialization in more
sophisticated vessels over a period of only 15 years.

Figure 4: Evolution of European order book by ship type (Source: CESA, 2019)

From 2010 to 2014, the European shipbuilding and ship-repair industry generated € 41 billion
of production value annually, while the first-tier maritime suppliers generated approximately €
44.5 billion of production value per year over the same period. Such a performance closely
followed the relative performance of its global competitors, i.e. South Korea (€ 46.3 billion) and
China (€ 44.6 billion), while the production value of the first-tier maritime suppliers was larger
compared to both countries (i.e. € 32.4 billion for South Korea and €22.7 billion for China)15.
For better understanding the characteristics of this niche market that the European shipbuilding
industry addresses, it is worth noting that in spite of the fact that it accounts for only 2.4% of the
global gross tonnage delivered, the total value of the civil and naval order book in Europe is
higher than that of its Asian counterpart (The Shipbuilders’ Association of Japan, 2018; SEA
Europe, 2017). The closest ties have been established with the cruise line industry, with 98
cruise vessels, from the 104 that are on order worldwide and are expected to be delivered in
2027, planned to be built in European shipyards in The Netherlands, Italy, Germany, France,
Finland, Norway, Croatia and Spain (SeaTrade Cruise, 2018).
Currently the shipbuilding industry in Europe accounts for approximately 300 companies
actively involved in maintaining, repairing and retrofitting vessels. The construction part often
serves as a secondary activity, as reflected by the numbers in Figure 5. Although the number of
active companies in the sector is among the lowest over the last 20 years, it is estimated that
BALance Technology Consulting. (2017) Study on New Trends in Globalization in Shipbuilding and Marine
Supplies – Consequences for European Industrial and Trade Policy. Available at https://op.europa.eu/en/
publication-detail/-/publication/bc5fa041-bac0-11e7-a7f8-01aa75ed71a1
15
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over 200.000 people are directly employed in the shipbuilding sector. With regard to the marine
equipment industry, there are currently about 22.000 manufacturers and suppliers of different
size and sales volumes across the European context, producing a wide variety of relevant
materials, advanced systems and new equipment, while some of them also provide consulting
and/or engineering services. They hold approximately a 52% share of the global market, with
an annual turnover of nearly € 60 billion generating over 350.000 jobs16. However, there aren’t
any readily available data on the age of the workforce but only estimates based on past reports,
making it more difficult to understand the extent to which young people choose to work in the
sector. In addition, there are also limited data with regard to the percentage of female workers
in the shipbuilding industry and the overall gender balance.

Figure 5: Shipbuilding productivity in Europe for 2017 (Source: UNCTAD, 2018)

3.1.2 The shipbuilding value chain
The value chain of shipbuilding today consists of several components related to the preproduction, production and post-production phases, with linkages to multiple sectors that
altogether contribute towards the efficient design, construction and maintenance of a ship (Duke
CGGC, 2013). As depicted in Figure 6 below, those three phases include:
 Preliminary, basic and detailed design of the vessel and start of the project (preproduction),
SEA Europe (2017). The Voice of Maritime Civil & Naval Industries in Europe. Retrieved from:
http://www.seaeurope.eu/ClientData/181/660/269006/3660/4/A4 in 6 pages.pdf
16
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Steel cutting, keel laying, procurement and integration of individual equipment and
systems, hull blocking assembly and mounting, pipe fitting, installation of main and
auxiliary engines etc. (production),
Maintenance, repairs and conversions required during the vessel’s operational life till its
decommission and recycling (post-production).

Figure 6: The shipbuilding value chain (Source: adapted from Duke CGGC, 2013)

The vessel design process is undertaken by naval architects. In several cases, and especially for
cargo vessels, previous designs are considered with only slight changes, if needed, often made
so that certain specifications related to (a) the trade route where the vessel will be deployed,
and/or (b) the demands of the ship-owner, can be met. The integration of new and innovative
technologies and systems plays a key role in every new vessel design, especially when
considering for example the new, stricter environmental regulations (e.g. Energy Efficiency
Design Index – EEDI) that have entered into force. At this stage the selection of equipment
suppliers is also important and a number of criteria are used to this end (e.g. quality of the
offered equipment, technological maturity, total cost, etc.).
Construction entails all relevant activities from steel cutting to the vessel’s launching and trial at
sea. The work of marine equipment suppliers and main and auxiliary engine manufacturers is
also included in this stage and so is the decision of the classification society that will certify the
new-build.
During their operational life, vessels need to visit a shipyard at specified frequencies so that
planned dry docking inspections and maintenance activities can be undertaken. Additional visits
may be required for conducting repair or retrofitting works.
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The life cycle of a vessel ranges between 20 to 25 years on average, depending on its type and
trade commodity served, as well as on other multiple factors of either economic or legislative
nature. Lately and as a result of the global financial crisis, this time period has become even
shorter. When a vessel ceases its operations, it is then sold to a scrap yard for demolition and
recycling.
3.1.3 Aging workforce: A key challenge to be addressed
In Europe, approximately 40% of the existing workforce in the shipbuilding and ship-repair
industry is between 41 to 55 years old, while 13% of employees are above 55 years old, with
some notable exceptions in a few countries such as Romania. Furthermore, according to
estimates, nearly 1% of the sector’s workforce will retire on an annual basis over the next few
years (Hart and Schotte, 2008). To this end, enhancing the sector’s attractiveness, targeting in
particular young people, proves to be of utmost importance so that no major shortages are
created and the workforce can be properly reinforced with new, highly skilled and talented
employees. The challenges the relevant working environment presents (e.g. working at heights
or in other dangerous conditions) have often discouraged the recruitment of youngsters in the
sector, but the introduction of new technologies (e.g. remote-controlling, etc.) can serve as a
compensatory measure supporting the sector’s future competitiveness and its wider
contribution to the European Blue Economy.
The problems arising from the aging of the workforce are however more important than in other
manufacturing sectors. Shipbuilding is still very much based on intensive manual labour due to
the nature of its products. Vessels are constructed per order / request and although several
standard designs do exist, mainly for cargo vessels, they still remain unit products and do not
form part of mass production (Mandal, 2017). To this end, the experience that older employees
gain over the years are of high value, and a structured method needs to be established for
successfully transferring it to new employees, and thus be efficiently combined with the stateof-the-art knowledge that the latter would have acquired through their participation and
graduation from relevant educational and training programs. More specifically, in order to
effectively safeguard this experience, generational replacement mechanisms should be
established, combined with multi-skilling educational and training approaches and methods. To
this end, the versatility and flexibility of the workforce can be better supported and additional
efficiencies can be provided to the sector. The adoption of specific technologies enabling
accumulated empirical knowledge and experience to be efficiently captured and facilitate their
successful transfer to new generations of the workforce is urgently required today and can
significantly support new production methods.
3.1.4 SWOT analysis
Building upon the aforementioned considerations, and for providing a comprehensive overview
of the shipbuilding industry in Europe today, a SWOT analysis was conducted and is presented
below (Table 1) addressing the sector’s value chain. However, when looking at the sector as a
whole, the differences that exist with regard to the level of technological development of
shipyards across Europe always need to be taken into consideration. The latter is mainly
attributed to different financial resources allocated by EU Member States on relevant research
and development programs as well as variations that the countries present in terms of costs,
available funding, and the existence of relevant educational and training programs.
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Table 1: SWOT analysis of the European shipbuilding sector














Strengths
Specialization in a niche market with
significant growth potential
Order book of higher value compared
to global competitors
Higher investments and expertise on
new, innovative technologies (e.g. hightech SMEs)
Strong existence and global
competitiveness of the marine
equipment industry
Increased collaboration between
European shipyards and marine
equipment suppliers
Increased synergies with other sectors
of the Blue Economy
Opportunities
Fast growth of the cruise sector
worldwide – new orders to be placed
Opportunities arising from the need to
conform to stricter environmental
policies (e.g. new systems, technologies
required)
New segments for investment, further
exploitation of innovative products
Services of high-quality meeting rising
shipping standards



















Weaknesses
Small or no market share for certain types of vessels
Higher costs (e.g. labour and steel costs) negatively
affecting competitiveness
Limited or problematic access to financial support
Limited government support
Limited or problematic access to skilled labour force
Potential difficulties in protecting existing
knowledge and know-how (especially for SMEs)
Lack of a common European policy addressing
training needs in the sector
Lack of a sustainable way to integrate the technical
know-how into the demands of today
Limited number of relevant educational and training
programs for providing the European market with
high-skilled and well-trained workforce
Threats
Implications of the uncertain recovery of the global
shipbuilding market due to over-capacity
Increase of the focus of the Asian market on the
cruise industry
Transfer of knowledge and know-how to Asian
competitors and shift of demand
Further financial government support provided to
global competitors
Limited or no growth of innovative SMEs due to
heavy implications of the global financial crisis
Aging workforce
Limited number of training programs for making
employees in the sector more ocean literate
(Source: adapted from ECORYS, 2009 & Legorburu et al, 2018)

3.2 Existing occupational profiles and associated skills and competences
Taking the sector’s value chain as a basis and following the steps of the methodology described
in Section 2, all relevant occupational profiles were identified along with their associated
essential skills and competences. The ESCO classification was used as the main reference point
for this purpose.
The occupational profiles presented in Table 2 below were acknowledged, within the framework
of the 2nd round of regional workshops that addressed the shipbuilding sector (i.e. in
Thessaloniki - Greece, Vigo - Spain and Ghent - Belgium) as the ones with a greater impact on the
value chain and were thus categorized as primary. The remaining ones, categorized as
supporting, are listed in ANNEX III.
All occupational profiles have been grouped into broader occupational categories, and for each
of them, besides the essential skills and competences reported, the ISCO code (i.e. International
Standard Classification of Occupations) is also indicated.
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Table 2: Primary occupational profiles and associated essential skills and competences in the shipbuilding sector, following ESCO classification.

Occupational profile

ISCO code

Essential skills and competences
ENGINEERS

1.

Naval architect

ISCO 2144 Mechanical
engineers

2.

Marine engineer

ISCO 2144 Mechanical
engineers

3.

Electro-mechanical
engineer

ISCO 2151 Electrical engineers

Assess financial viability, ensure vessel compliance with regulations, execute analytical
mathematical calculations, execute feasibility study, use maritime English
Adjust engineering designs, approve engineering design, ensure vessel compliance with
regulations, execute analytical mathematical calculations, perform scientific research, use
maritime English, use technical drawing software
Abide by regulations on banned materials, adjust engineering designs, analyse test data, approve
engineering design, conduct literature research, design electro-mechanical systems, design
prototypes, gather technical information, model electro-mechanical systems, monitor
manufacturing quality standards, perform data analysis, perform scientific research, prepare
production prototypes, record test data, report analysis results, test electro-mechanical systems,
use technical drawing software

ENGINEERING TECHNICIANS
4.

Marine engineering
technician

ISCO 3115 Mechanical
engineering technician

5.

Electro-mechanical
engineering technician

ISCO 3113 Electrical
engineering technician

6.

Electronics engineering
technician

ISCO 3114 Electronics
engineering technicians

Adjust engineering designs, ensure vessel compliance with regulations, execute analytical
mathematical calculations, liaise with engineers, read engineering drawings, troubleshoot, use a
computer
Adjust engineering designs, align components, apply soldering techniques, assemble electromechanical systems, assist scientific research, fasten components, inspect quality of products,
liaise with engineers, operate soldering equipment, perform test run, prepare pieces for joining,
prepare production prototypes, read assembly drawings, read engineering drawings, read
standard blueprints, record test data, test electro-mechanical systems, wear appropriate
protective gear
Adjust engineering designs, align components, apply soldering techniques, assemble electronic
units, assist scientific research, conduct performance tests, configure electronic equipment, ensure
finished product meets requirements, fasten components, inspect quality of products, interpret
electronic design specifications, liaise with engineers, meet deadlines, prepare production
prototypes, read assembly drawings, read engineering drawings, record test data, solder
electronics, test electronic units, use testing equipment

DRAUGHTSPERSONS
7.

Marine engineering
drafter

ISCO 3118 Draughtspersons

8.

Electro-mechanical
drafter

ISCO 3118 Draughtspersons

Create technical plans, execute analytical mathematical calculations, liaise with engineers, read
engineering drawings, use CAD software, use computer-aided engineering systems, use technical
drawing software
Create technical plans, customise drafts, design electro-mechanical systems, design prototypes,
interpret electrical diagrams, liaise with engineers, model electro-mechanical systems, use CAD
software, use technical drawing software
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Occupational profile

9.

Welding inspector

ISCO code

ISCO 3115 Mechanical
engineering technicians

10. Welder

ISCO 7212 Welders and
flamecutters

11. Shipwright

ISCO 7214 Structural-metal
prepares and erectors

12. Boilermaker

ISCO 7213 Sheet-metal
workers

13. Pipe welder (pipefitter)

ISCO 7212 Welders and flame
cutters

14. Sheet metal worker

ISCO 7213 Sheet-metal
workers

Essential skills and competences
METALWORKERS
Adhere to organisational guidelines, analyse test data, ensure finished product meets
requirements, ensure fulfilment of legal requirements, evaluate employees’ work, follow company
standards, identify hazards in the workplace, inspect quality of products, liaise with quality
assurance, operate welding equipment, perform sample testing, perform welding inspection,
prepare samples for testing, recognise signs of corrosion, record production data for quality
control, record survey measurements, record test data, report defective manufacturing materials,
revise quality control systems documentation, set quality assurance objectives, spot metal
imperfections, use a computer, write records for repairs, write work-related reports
Align components, apply arc welding techniques, apply precision metalworking techniques, ensure
correct metal temperature, ensure equipment availability, handle fuels, interpret 2D plans,
interpret 3D plans, join metals, monitor gauge, operate oxy-fuel welding torch, operate welding
equipment, perform metal active gas welding, perform metal inert gas welding, perform test run,
perform tungsten inert gas welding, recognise signs of corrosion, remove inadequate workpieces,
remove processed workpiece, select filler metal, smooth burred surfaces, spot metal
imperfections, troubleshoot, wear appropriate protective gear
Adjust engineering designs, align components, apply health and safety standards, ensure vessel
compliance with regulations, fasten components, liaise with engineers, prepare pieces for joining,
read engineering drawings, read standard blueprints, use power tools, wear appropriate
protective gear
Apply arc welding techniques, apply precision metalworking techniques, ensure correct metal
temperature, ensure equipment availability, handle gas cylinders, operate oxy-fuel cutting torch,
operate precision measuring equipment, operate soldering equipment, operate welding
equipment, perform test run, read standard blueprints, record production data for quality control,
select filler metal, smooth burred surfaces, troubleshoot, wear appropriate protective gear
Apply health and safety standards, assemble manufactured pipeline parts, carry out
measurements of parts, cooperate with colleagues, detect flaws in pipeline infrastructure, ensure
regulatory compliance in pipeline infrastructures, follow up pipeline integrity management
priorities, handle chemicals, operate soldering equipment, operate welding equipment, use
measurement instruments, use metal bending techniques, use rigging equipment, use welding
equipment, use wrenches, work with blacksmithing hand tools
Align components, apply arc welding techniques, apply spot welding techniques, clip sheet metal
objects together, follow health and safety procedures in construction, follow safety procedures
when working at heights, inspect construction supplies, interpret 2D plans, interpret 3D plans,
operate handheld riveting equipment, recognise signs of corrosion tend metal sawing machine,
use metalworking tools, use safety equipment in construction, use sheet metal shears, work
ergonomically
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Occupational profile
15. Marine electrician

ISCO code

Essential skills and competences
ELECTRICIANS & ELECTRONICS TECHNICIANS

ISCO 7421 Electronics
mechanics and services

16.

Marine electronics
technician

ISCO 7421 Electronics
mechanics and servicers

17.

Electro-mechanical
equipment assembler

ISCO 8212 Electrical and
electronic equipment
assemblers

18.

Electronic equipment
assembler

ISCO 8212 Electrical and
electronic equipment
assemblers

Apply health and safety standards, fasten components, install electrical equipment in vessels,
perform test run, read standard blueprints, test electrical equipment, troubleshoot, use technical
documentation, wear appropriate protective gear
Align components, apply health and safety standards, apply soldering techniques, assemble
electronic units, clean components during assembly, fasten components, read assembly drawings,
solder electronics, use water navigation devices
Align components, apply health and safety standards, assemble electrical components, assemble
electronic units, fasten components, install electrical and electronic equipment, operate electronic
measuring instruments, perform test run, prepare pieces for joining, read assembly drawings, read
engineering drawings, read standard blueprints, troubleshoot, use technical documentation, wear
appropriate protective gear
Photographic equipment assembler, printed circuit board assembler, electronic musical
instrument maker, electro-mechanical equipment assembler, semiconductor processor, battery
assembler

MECHANICS
19. Vessel engine assembler

ISCO 8211 Mechanical
machinery assemblers

Align components, apply health and safety standards, apply preliminary treatment to workpieces,
bolt engine parts, ensure equipment availability, ensure vessel compliance with regulations, fasten
components, read engineering drawings, read standard blueprints, troubleshoot, use power tools,
use technical documentation, wear appropriate protective gear

SURFACE TREATMENT
20.

Surface treatment
operator

ISCO 7132 Spray painters and
varnishers

21.

Transport equipment
painter

ISCO 7132 Spray painters and
varnishers

22.

Abrasive blasting
operator (sandblasting)

ISCO 8122 Metal finishing,
plating and coating machine
operators

Apply health and safety standards, read engineering drawings, read standard blueprints, wear
appropriate protective gear, work with chemicals
Analyse the need for technical resources, apply colour coats, apply health and safety standards,
apply preliminary treatment to workpieces, check paint consistency, clean painting equipment,
dispose of hazardous waste, ensure equipment availability, fix minor vehicle scratches, follow
control of substances hazardous to health procedures, handle chemical cleaning agents, inspect
paint quality, keep records of work progress, maintain work area cleanliness, mix paints for
vehicles, monitor painting operations, paint with a paint gun, prepare vehicles for application of
paint, protect workpiece components from processing, troubleshoot, use colour matching
techniques, use drying equipment for vehicles, use paint safety equipment, use painting
equipment, use power tools, use technical documentation
Blast surface, ensure equipment availability, inspect construction supplies, remove inadequate
workpieces, smooth burred surfaces, wear appropriate protective gear
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Occupational profile

ISCO code

Essential skills and competences
BOAT ARTISANS

23. Marine upholsterer

ISCO 7534 Upholsterers and
related workers

24. Boat rigger

ISCO 7215 Riggers and cable
splicers

25. Fiberglass laminator

ISCO 8142 Plastic products
machine operators

Made-up textile articles
26.
manufacturer (sail maker)

ISCO 7533 Sewing,
embroidery and related
workers

Align components, apply health and safety standards, apply preliminary treatment to workpieces,
fasten components, read engineering drawings, read standard blueprints, test electronic units,
troubleshoot, use power tools, use technical documentation, wear appropriate protective gear
Align components, apply health and safety standards, ensure vessel compliance with regulations,
fasten components, read engineering drawings, read standard blueprints, recognise signs of
corrosion, troubleshoot, use power tools, use technical documentation, wear appropriate
protective gear
Apply health and safety standards, apply preliminary treatment to workpieces, consult technical
resources, ensure vessel compliance with regulations, handle chemicals, protect workpiece
components from processing, read engineering drawings, read standard blueprints, remove air
bubbles from fiberglass, saturate fiberglass mat with resin mixture, select fiberglass, troubleshoot,
use power tools, wear appropriate protective gear
Assemble fabrics of large dimensions for outdoors, bundle fabrics, cut fabrics, decorate textile
articles, distinguish accessories, distinguish fabrics, manufacture made-up fabrics for indoor
usage, sew curtains

MACHINISTS
Computer numerical
27. control (CNC) machine
operator

ISCO 7223 Metal working
machine tool setters and
operators

Consult technical resources, ensure equipment availability, monitor automated machines, operate
precision measuring equipment, perform machine maintenance, perform test run, program a CNC
controller, read standard blueprints, remove inadequate workpieces, remove processed
workpiece, set up the controller of a machine, supply machine, supply machine with appropriate
tools, troubleshoot, use CAM software, use automatic programming

ISCO 7115 Carpenters and
joiners

Apply wood finishes, clean wood surface, create smooth wood surface, create wood joints, follow
health and safety procedures in construction, identify wood warp, inspect construction supplies,
install construction profiles, install wood elements in structures, install wood hardware, interpret
2D plans, interpret 3D plans, join wood elements, keep sawing equipment in good condition, keep
track of wooden elements, snap chalk line, sort waste, transport construction supplies, use
measurement instruments, use safety equipment in construction, work ergonomically

CARPENTERS

28. Marine Carpenter

OTHER

29.

Vessel assembly
supervisor

ISCO 3122 Manufacturing
supervisors

Analyse the need for technical resources, coordinate communication within a team, create
solutions to problems, ensure vessel compliance with regulations, evaluate employees’ work, keep
records of work progress, liaise with managers, manage health and safety standards, oversee
production requirements, provide department schedule for staff, read standard blueprints, report
on production results, supervise staff, supervise work, train employees, wear appropriate
protective gear
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Occupational profile

ISCO code

Essential skills and competences

30. Vessel assembly inspector

ISCO 7543 Product graders
and testers (exluding foods
and beverages)

31. Marine surveyor

ISCO 3115 Mechanical
engineering technician

32. Construction scaffolder

ISCO 7119 Building frame and
related trades workers not
elsewhere classified

Conduct performance tests, create solutions to problems, ensure vessel compliance with
regulations, inspect quality of products, inspect vessel manufacturing, manage health and safety
standards, operate precision measuring equipment, read engineering drawings, read standard
blueprints, use technical documentation, use testing equipment, write inspection reports
Advise on maritime subjects, analyse ship operations, assess structural integrity of ship for
maritime usage, assess vessel capability, comply with operational standards for vessels, determine
cause of damage, ensure vessel compliance with regulations, ensure vessel security, inspect vessel,
lead inspections, read engineering drawings, read standard blueprints, recognise signs of
corrosion, write inspection reports
Build scaffolding, construct working platform, dismantle scaffolding, follow health and safety
procedures in construction, follow safety procedures when working at heights, inspect
construction supplies, interpret 2D plans, interpret 3D plans, position base plates, position
guardrails and toe boards, position sole plates, recognise signs of corrosion, recognise signs of
wood rot, use measurement instruments, use safety equipment in construction, work
ergonomically, work in a construction team
Coordinate construction activities, ensure compliance with construction project deadline, ensure
equipment availability, evaluate employees’ work, follow health and safety procedures in
construction, inspect construction supplies, inspect scaffolding, interpret 2D plans, interpret 3D
plans, keep records of work progress, liaise with managers, manage health and safety standards,
monitor stock level, plan resource allocation, plan scaffolding, plan shifts of employees, process
incoming construction supplies, react to events in time-critical environments, recognise signs of
corrosion, recognise signs of wood rot, supervise staff, use safety equipment in construction, work
in a construction team, work safely with machines
Drive mobile heavy construction equipment, follow health and safety procedures in construction,
inspect construction sites, interpret 2D plans, interpret 3D plans, keep heavy construction
equipment in good condition, operate GPS systems, operate mobile crane, react to events in timecritical environments, rig loads, secure heavy construction equipment, set up crane, use safety
equipment in construction, work ergonomically.
Apply various lifting techniques, determine crane load, determine the load's centre of gravity,
follow safety procedures when working at heights, handle cargo, liaise with the transported goods'
workers, operate cranes, operate lifting equipment, operate railway lever frames.

33.

Construction scaffolding
supervisor

ISCO 3123 Construction
supervisors

34. Mobile crane operator

ISCO 8343 - Crane, hoist and
related plant operators

Production plant crane
operator

ISCO 8343 - Crane, hoist and
related plant operators

35.

(Source: authors’ own elaboration based on ESCO)
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Table 4 that follows indicates to which segments of the shipbuilding value chain each of the 35
primary occupational profiles identified contributes, as well as which are the minimum levels of
education required for each one, following the categorization presented in Table 3. Evidently,
most occupational profiles are engaged within the production and post-production phases with
several of them covering multiple work tasks in both phases.
Table 3: The eight reference levels of the European Qualifications Framework (EQF)

EQF
Level

Vocational education
and training (VET)

General Education

1

Primary education

2

Lower secondary
education

3

Basic Vocational
Training

4

Intermediate Vocational
Training

5

Higher Vocational
Training

Higher Education

Upper secondary
education

6

Bachelor Degree

7

Master’s Degree

8

Doctorate Degree
(Source: authors’ own elaboration based on EQF)
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Table 4: Contribution of identified primary occupational profiles to the different segments of the shipbuilding value chain, and minimum level of education required

PRIMARY OCCUPATIONAL PROFILES
Value Chain Segments
A/A

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Occupational profile

Naval architect
Marine engineer
Electro-mechanical
engineer
Marine engineering
technician
Electro-mechanical
engineering technician
Electronics engineering
technician
Marine engineering
drafter
Electro-mechanical
drafter
Welding inspector
Welder
Shipwright
Boilermaker
Pipe welder (pipefitter)
Sheet metal worker
Marine electrician
Marine electronics
technician
Electro-mechanical
equipment assembler
Electronic equipment
assembler
Vessel engine assembler
Surface treatment
operator

Primary Activities
Preproduction

Production

Postproduction

Production Support Services
Materials
Production
Planning &
Planning &
Procurement
Engineering





Minimum level of education required
VET

General
Education

Higher
education
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PRIMARY OCCUPATIONAL PROFILES
Value Chain Segments
Primary Activities
A/A

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Occupational profile
Transport equipment
painter
Abrasive blasting
operator (sandblasting)
Marine upholsterer
Boat rigger
Fiberglass laminator
Made-up textile articles
manufacturer (sail
maker)
Computer numerical
control (CNC) machine
operator
Marine Carpenter
Vessel assembly
supervisor
Vessel assembly
inspector
Marine surveyor
Construction scaffolder
Construction scaffolding
supervisor
Mobile crane operator
Production plant crane
operator

Preproduction

Production

Postproduction



Production Support Services
Materials
Production
Planning &
Planning &
Procurement
Engineering

Minimum level of education required
VET

General
Education












































































Higher
education



(Source: authors’ own elaboration)
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3.3 Skills supply
Because of the introduction of new technological solutions in shipbuilding, which over the past few
years has happened a lot faster than before, as well as considering new and emerging business
trends impacting the sector, skill requirements are now subject to more frequent changes and
updates. To this end, there is an urgent need to regularly generate and transmit new targeted
knowledge so that all different work tasks associated with each occupational profile can be
successfully and efficiently undertaken.
A review and analysis of skills supply is therefore important and should be undertaken at frequent
time intervals so that targeted recommendations can be provided for better bridging the skills
supply and demand mismatch. Such a review and analysis was conducted and is presented herein
targeting especially EU countries that account for the largest productivity share (Figure 5). More
specifically, following a structured template that was prepared for facilitating the data collection
process, MATES partners undertook a thorough review of relevant educational and training (E&T)
programs that are available within their country, taking into consideration the fact that most
programs are offered in the national language. The other EU countries targeted were addressed by
(a) partners where a native speaker of the targeted country exists within their team, and (b) taking
into consideration information available in the English language. As indicated in Section 2, online
platforms that bring together and efficiently summarize such programs at national, regional or
even European level (e.g. European Marine Training Platform, PLOTEUS, etc.) were efficiently
exploited, facilitating and expediting in that way the program identification process. For each
program identified, the following information was collected:







type and EQF level (see Table 3) (non-academic programs and programs providing
professional certificates were also considered)
program name and responsible institution/department,
primary occupational profile(s) addressed (Table 2),
duration of the program,
program website,
language in which the program is offered

In total, 482 E&T programs provided in 17 EU countries were identified for the academic year
2018-2019. They mostly spread between the 3rd and 7th EQF level, while several professional
certificates and non-academic training offers were also found to exist (Figure 7).
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Figure 7: Distribution of E&T programs per EU country and EQF level (Source: authors’ own elaboration)

The distribution of available programs within the targeted countries proves to be following quite
closely the relevant developments and investments. Typical is the example of Germany that ranks
3rd in Europe in terms of shipbuilding productivity and offers the 3rd largest number of relevant
E&T programs (10.4%), after France (19.7%) and Portugal (12.2%). The remaining countries
where relevant programs were identified include Spain, Italy, UK, Bulgaria, Ireland, Romania,
Finland, the Netherlands, Greece, Belgium, Denmark, Croatia, Sweden, and Cyprus, following a
descending order with regard to the number of available programs.
The main results of the relevant analysis (i.e. EQF levels addressed, expertise and knowledge
offered, occupational profiles targeted, value chain components and language selected) are
provided below for each of the aforementioned 17 countries. Some more general conclusions are
also drawn at the end for Europe as a whole.

France
EQF Level

As mentioned above, France accounts for the highest share of E&T programs
identified for the shipbuilding sector. More precisely, 95 programs were identified the
large majority of which are VET programs (i.e. EQF 3-5). A considerable number
accounts for programs of higher education (B.Sc. & M.Sc.), while a few programs
providing professional certificates related to different activities within the
shipbuilding value chain were found to exist.
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1%
15%
Prof. Certif.

10%

VET
BSc

74%

MSc

Specialization

Almost 26 of the 35 primary occupational profiles identified are addressed by the
available E&T programs. Most of the latter however focus on metalworking and
assembly activities.

Occupational
profiles

None of the primary occupational profiles is addressed by more than 20% of the
available programs. Therefore, there exists some diversity in the qualifications
provided within the country, with marine engineers and welders however attracting
greater interest. On the other hand, a series of other occupational profiles are not
covered to a satisfactory extent by the available programs (i.e. boat riggers,
boilermakers, carpenters, computer numerical control machine operators, electromechanical drafters, construction scaffolders, electro-mechanical engineers,
construction scaffolding supervisors, electro-mechanical engineering technicians,
electronic equipment assemblers, made-up textile articles manufacturers, marine
electricians and electronics technicians, marine engineering drafters, marine
upholsterers, marine engineering technicians, marine surveyors, pipe welders
(pipefitter), naval architects, shipwrights, sheet metal workers, vessel engine
assemblers, surface treatment operators, vessel assembly supervisors).
The greatest gap in skills supply exists with regard to the following occupational
profiles: electronics engineering technicians, welding inspectors, electronic
equipment assemblers, transport equipment painters, abrasive blasting operators
(sandblasting), vessel assembly inspectors, mobile crane operators, production plant
crane operators. No program was found to address those occupational profiles which
represent almost 26% of all primary occupational profiles identified.

Value chain

Since current gaps are spread over different parts of the value chain, there is not a
specific segment where major shortages exist and for which immediate action should
be taken.

Language

Only 8 of all available programs are provided in English or are bilingual. These mainly
refer to under- and post-graduate programs (EQF 6-7).
(Source: programs’ websites; https://www.campusfrance.org/fr; http://ibcvet.paragonweb.eu/)

37

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value chains

Portugal
EQF Level

59 relevant E&T programs were identified in Portugal which, compared to France, are
mostly non-academic (70%). The remaining programs are quite equally spread
between B.Sc., M.Sc. and VET programs.

12%
10%
70%

8%

VET
BSc
MSc
Other

Specialization Almost half of the occupational profiles that were identified (43%) are addressed by
the available E&T programs in Portugal. Similar to France, it is welding and
metalworking activities that are mostly addressed.
Occupational Welders prove to be the only occupational profile that is covered by several different
profiles
E&T programs. Less attention is given to the following occupational profiles:
boilermakers, electro-mechanical engineers and engineering technicians, electromechanical equipment assemblers, electronics engineering technicians, marine
electronics technicians, marine engineers, marine engineering technicians, mobile
crane operators, naval architects, pipe welders (pipefitters), production plant crane
operators, sheet metal workers and shipwrights.
In addition to these shortages, there is a major gap in the skills supply for the
shipbuilding sector, since over half (57%) of the primary occupational profiles
identified are not addressed by any E&T program.
Value chain
Significant shortages were identified in all three different phases of the shipbuilding
value chain, with the production and pro-production phase accounting for the largest
gaps, since 65% of the occupational profiles that are responsible for different activities
within those phases are not targeted by any of the available programs.
Language
None of the available programs in Portugal are provided in English, which limits their
attractiveness for other European or international students.
(Source: programs’ websites; http://ibcvet.paragonweb.eu/)

Germany
EQF Level

Germany also offers a considerable number of E&T programs targeting the shipbuilding
industry (i.e. 50), supporting in that way the country’s high productivity level within
the European context. Similar to France, the majority of the available programs are VET
programs (EQF 3-5) with B.Sc. and M.Sc. programs holding the remaining share.
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16%
VET

24%

60%

BSc
MSc

Specialization Almost 69% of the primary occupational profiles identified are addressed by available
E&T programs in Germany. Several of these mainly target engineers such as marine
engineers, naval architects and marine engineering technicians.
Occupational Besides the above, boilermakers, electro-mechanical engineering technicians,
profiles
pipefitters, sheet metalworkers and welders are also addressed by a considerable
number of the available E&T programs. A large majority of the primary occupational
profiles identified are addressed by fewer than 10% of the available E&T programs
while approximately 31% of them are not addressed by any program at all. The latter
are mainly concerned with lifting and handling processes, technical and assembling
procedures, drafting and surface treatment, etc.
Value chain
Existing shortages mainly related to the production and post-production phases of the
shipbuilding value chain, with 65% of the primary occupational profiles engaged in
those phases not covered by any E&T program available in the country.
Language
Approximately 20% of the available E&T programs in Germany are provided in English
or are bilingual. All of them are either under-graduate or post-graduate programs (EQF
6-7).
(Source: programs’ websites; https://kursnet-finden.arbeitsagentur.de/kurs/; https://www.bibb.de/)

Spain
EQF Level

49 relevant E&T programs were identified in Spain, with almost half of them being VET
programs and approximately 33% being non-academic. The remaining programs are
mostly B.Sc. and M.Sc. It should also be mentioned that a large number of available
programs were identified within the Galician region, where there is a large shipbuilding
community.
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33%

VET

45%

BSc
MSc
Other

8%
14%

Specialization Almost 70% of the primary occupational profiles identified are targeted by the available
E&T programs. Good coverage of all segments of the shipbuilding value chain does
therefore exist but no specializations in specific fields were found.
Occupational No primary occupational profile was addressed by a large number of available E&T
profiles
programs. These programs were spread across different segments of the value chain
covering mainly the activities of carpenters, electro-mechanical engineering
technicians, electro-mechanical equipment assemblers and marine engineering
drafters. Less attention was placed on boat riggers, boilermakers, electro-mechanical
drafters, electro-mechanical engineers, fiberglass laminators, made-up textile articles
manufacturers, marine electricians, marine electronics technicians, marine engineers,
marine engineering technicians, marine surveyors, marine upholsterers, naval
architects, pipe welders (pipefitters), sheet metal workers, shipwrights, surface
treatment operators, transport equipment painters, vessel engine assemblers and
welders.
It should be noted that certain programs are devoted to a couple of occupational
profiles that have not been incorporated in the ESCO classification but prove to be
needed by the local industry. These include handymen for recreational vessels and
shipwright assistants.
Although, as noted above, available programs provide a good coverage of the
shipbuilding value chain, almost 30% of the primary occupational profiles identified
are not targeted. The latter mainly concern those related to lifting and handling
procedures, assembling and inspection of assembling processes and electrical
installations (i.e. electronics engineering technicians, welding inspectors, electronic
equipment assemblers, abrasive blasting operators, computer numerical control
machine operators, vessel assembly supervisors, vessel assembly inspectors,
construction scaffolders, construction scaffolding supervisors, mobile crane operators
and production plant crane operators).
Value chain
There is good coverage of the shipbuilding value chain and only minor shortages exist
for specific segments, though with no major impact on any specific phase.
Language
All available programs that were identified are offered in Spanish.
(Source: programs’ websites)
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Italy
EQF Level

Across Italy, there were 29 relevant E&T programs with more than half (55%) being
VET programs, similarly to other EU countries. However, B.Sc. and M.Sc. programs and
programs providing professional certificates account for most of the remaining share,
with the latter representing only 7% of all available programs. As was the case in Spain,
several programs were concentrated in a specific region which, in this case, is the FriuliVenezia Giulia region where a large and very active shipbuilding community is
established.

7%
Prof. Certif.

24%

VET

14%

55%

BSc
MSc

Specialization Only 26% of the primary occupational profiles identified are targeted by the available
E&T programs, with most of them specializing in marine engineering, naval
architecture and marine drafting.
Occupational With regard to the aforementioned specialization, the relevant occupational profiles
profiles
(i.e. marine engineers, naval architects, marine engineering technicians, marine
engineering drafters and shipwrights) are addressed by the majority of the available
E&T programs. Electro-mechanical engineering technicians and marine engineers are
also targeted by a lower but still considerable number of programs.
However, major gaps exist for all other primary occupational profiles identified (i.e.
74% of the total) since there was no E&T program that covers them providing the
required knowledge and skills.
Value chain
As indicated above, there are major gaps in the current skills supply relating mainly to
the production and post-production phases of the shipbuilding value chain. More
specifically, 89% of all occupational profiles involved in those phases are not covered
by any E&T program currently available.
Language
Out of the 29 E&T programs identified, only 7 are offered in English or are bilingual. 6
of these are M.Sc. programs and 1 is a VET program. All 7 are devoted to vessel design
processes.
(Source: programs’ websites; https://atlantelavoro.inapp.org/index.php)
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United Kingdom
EQF Level

Although, similar to Italy, number of programs were identified in the UK, VET
programs did not account for the majority but represented only 14% of the total
number. Instead, M.Sc. programs had the biggest share (55%) followed by nonacademic programs.

14%

21%

10%

VET
BSc
MSc
Other

55%

Specialization

Nearly half of the primary occupational profiles identified are targeted by available
programs, though only to a certain extent. Marine engineering and naval architecture
are the two main fields mostly addressed.

Occupational
profiles

In line with the above specialization, naval architects, marine engineers, marine
engineering technicians and marine engineering drafters are adequately catered for
in the majority of available programs. To a lesser but satisfactory extent electromechanical engineers, electro-mechanical engineering technicians and welders are
also provided for.
However, nearly half of the primary occupational profiles identified are not covered
by any program. A major gap in skills supply therefore exists for electronics
engineering technicians, electro-mechanical drafters, pipe welders (pipefitters), sheet
metal workers, marine electronics technicians, electro-mechanical equipment
assemblers, electronic equipment assemblers, transport equipment painters, abrasive
blasting operators (sandblasting), marine upholsterers, fiberglass laminators, madeup textile articles manufacturers, computer numerical control machine operators,
carpenters, construction scaffolders, construction scaffolding supervisors, mobile
crane operators and production plant crane operators. This was a reasonable finding
since, compared with other countries, VET programs that mostly cover these
occupations are quite limited in the UK.

Value chain

As in the previous countries, the production and post-production phases account for
the main shortages, with nearly 59% of the primary occupational profiles involved in
those phases not being targeted by any E&T program currently available.

Language

All identified E&T programs are offered in English since it is the official language of
the country. This raises the attractiveness of those programs within Europe and
beyond, partially explaining also the larger number of relevant M.Sc. programs found
in the UK.
(Source: programs’ websites)
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Bulgaria
EQF Level

Despite the country’s low share in shipbuilding productivity in Europe, a considerable
number of E&T programs were identified (i.e. 24). These are relatively evenly
separated into VET, B.Sc. and M.Sc. programs.

4%
25%
33%

VET
BSc
MSc
Other

38%

Specialization

Almost 40% of the primary occupational profiles identified are targeted by the
available E&T programs, with most concentrating on the fields of marine and electromechanical engineering and naval architecture.

Occupational
profiles

With regard to the aforementioned specialization of the available E&T programs,
electro-mechanical engineers, electro-mechanical engineering technicians, naval
architects, marine engineers and shipwrights are the main occupational profiles
targeted. Less attention is given to marine electronics technicians and vessel engine
assemblers, while boat riggers, boilermakers, electronics engineering technicians,
marine engineering technicians, pipe welders (pipefitters), sheet metalworkers and
welders are covered by only a few or even a single program. All remaining
occupational profiles (almost 60% of the total) are not covered by any E&T program
currently available.

Value chain

Considering the above, significant shortages exist across the whole shipbuilding value
chain. With regard to the pre-production phase, for example, there is a great lack of
design courses. Overall, 60% of the primary occupational profiles involved in the
production and post-production phases, are not addressed by any of the available
programs.

Language

All available programs that were identified are offered in the national language.
(Source: programs’ websites)

Ireland
EQF Level

Quite few in number are the relevant E&T programs offered in Ireland (18 in total).
Furthermore, unlike the previous countries, non-academic programs account for the
largest share (61%) with B.Sc. and VET programs following with equal shares. It is
worth noting that no post-graduate programs were identified.
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5%
17%

Prof. Certif.
VET
BSc

61%

17%

Other

Specialization Almost half of the primary occupational profiles identified are targeted, though to a
certain extent, by the available E&T programs. No field of specialization however was
found to exist.
Occupational Given the type of programs that are available in Ireland, technical occupations are the
profiles
ones that are mostly targeted. These mainly include pipe welders and welders, and to a
considerable extent electro-mechanical engineers, marine engineering technicians and
shipwrights. Few programs address boat riggers, boilermakers, computer numerical
control machine operators, electronics engineering technicians, electro-mechanical
engineering technicians, marine electricians, marine engineers and naval architects.
The remaining primary occupational profiles (almost 50% of the total) are not covered
by any program currently available.
Value chain
Significant shortages exist across the whole shipbuilding value chain. There is a
complete lack of design courses, while almost 74% of the primary occupational profiles
involved in the production and post-production phases are not covered by any of the
available E&T programs.
Language
All programs that were identified are offered in the English language.
(Source: programs’ websites)

Romania
EQF Level

Similar to Ireland was the number of E&T programs identified in Romania, although the
latter proves to be currently leading shipbuilding productivity in Europe. Almost half of
the identified programs are B.Sc. programs while a significant percent of VET programs
was also found to exist covering different relevant occupational profiles.
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6%

12%
Prof. Certif.
VET

47%

35%

BSc
MSc

Specialization Due to the low number of available E&T programs identified, only 32% of the primary
occupational profiles are targeted, with marine engineering and naval architecture, as
is the case in most countries, serving as the main fields of specialization.
Occupational
profiles

Marine electricians, marine engineers, marine engineering technicians and naval
architects are the main occupational profiles addressed, with electro-mechanical
engineers, electro-mechanical engineering technicians, pipe welders (pipefitters) and
welders following. Only a few programs targeted electro-mechanical equipment
assemblers and mobile crane operators.
From the information provided above, it is clear that significant gaps in E&T programs
exist. New programs targeting the remaining primary occupational profiles are needed
in order to support further growth in productivity.

Value chain

Several shortages across the whole shipbuilding value chain exist, and mainly within
the production and post-production phases, since 70% of the occupational profiles that
are responsible for the execution of the relevant activities are not covered by any of the
E&T programs available in the country.

Language

Nearly half of the under- and post-graduate programs identified are bilingual, while all
VET programs are offered only in Romanian.
(Source: programs’ websites)

Finland
EQF Level

18 E&T relevant programs were identified in Finland. Similar to other countries, the
VET programs accounted for the largest share, followed by M.Sc. and B.Sc. programs.
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33%

VET

56%

BSc
MSc

11%

Specialization

Approximately, 32% of the primary occupational profiles identified are addressed by
the available E&T programs, with marine engineering and naval architecture serving
as the main fields of specialization.

Occupational
profiles

Besides the above, welding is the main occupation targeted by the VET programs, with
a few also addressing steel metal workers. The qualifications provided for electromechanical equipment assemblers, electro-mechanical engineering technicians,
marine electricians, computer numerical control (CNC) machine operators, and
electronic equipment assemblers are rather limited. The rest of the primary
occupational profiles are not addressed by any of the available E&T programs.

Value chain

Shortages were found to exist across the whole shipbuilding value chain. With regard
to the pre-production phase, there is a lack of specific programs addressing vessel
design processes, limiting in that way also the skills and competences of drafters. With
regard to the production and post-production phases, there are important gaps since
the majority of the occupational profiles engaged in those processes are not addressed
by any of the available E&T programs.

Language

All VET and B.Sc. programs are offered in the national language, while the M.Sc.
programs identified are available in English.
(Source: programs’ websites)

Netherlands
EQF Level

17 E&T programs were identified in the Netherlands, with a large majority consisting
of VET programs and only a few B.Sc., M.Sc. and non-academic programs being also
available.
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6%
12%
VET

6%

BSc

76%

MSc
Other

Specialization Approximately 35% of the primary occupational profiles identified are targeted, to a
certain extent, by the available E&T programs, with marine engineering and naval
architecture serving as the main fields of specialization.
Occupational Considering the above, marine engineers and naval architects are the main primary
profiles
occupational profiles targeted, followed by carpenters, marine electricians, marine
upholsterers and shipwrights. To a lesser extent, electro-mechanical engineering
technicians, marine engineering drafters, marine engineering technicians,
mechatronics engineering technicians, pipe welders (pipefitters), sheet metalworkers
and welders are covered.
All remaining primary occupational profiles (i.e. 65% of the total) are not targeted by
any of the available E&T programs.
Value chain
As is the case with the previously-mentioned countries, the main shortages identified
relate to the production and post-productions phases of the shipbuilding value chain.
Approximately 74% of the primary occupational profiles involved in those phases are
not addressed by any of the E&T programs that were identified.
Language
All available programs are offered in the national language, except one M.Sc. program
offered in English.
(Source: programs’ websites; https://mbostart.nl/)

Greece
EQF Level

Despite its leadership in global shipping, in terms of fleet ownership, shipbuilding
activities in Greece are quite limited which justifies, to a certain extent, the low
number of available E&T programs (i.e. 16). The majority consists of VET programs,
though quite a few M.Sc. programs also exist. B.Sc. and non-academic programs are
very limited in number.
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6%
VET

31%

50%

BSc
MSc
Other

13%
Specialization

Approximately 40% of the primary occupational profiles identified are targeted to
some extent by the available E&T programs. The main engineering disciplines as well
as metal-working are the main fields of specialization.

Occupational
profiles

Welders, boilermakers, sheet metalworkers, pipe welders (pipefitters), naval
architects, marine engineers, marine engineering technicians and electro-mechanical
engineers are the main primary occupational profiles targeted, while to a lesser extent
relevant knowledge and qualifications are provided for shipwrights, marine
electricians, boat riggers and computer numerical control machine operators. Vessel
engine assemblers and welding inspectors are targeted by only a single non-academic
program.
Therefore, important gaps in skills supply do exist and need to be effectively
addressed so that high-skilled personnel of the remaining primary occupational
profiles (i.e. 60% of the total) can enter the market and support the further growth of
the shipbuilding sector in Greece.

Value chain

The shortages identified for the whole shipbuilding value chain in Greece are
important. Compared to Italy and France, specific programs addressing the design
part of the value chain are missing, curtailing in that way the availability and relevant
competences of drafters. The gaps in the production and post-production phases are
especially important since, as mentioned above, several of the occupational profiles
undertaking relevant activities are not supported by any of the available programs,
with on-the-job training being possibly the main practice followed.

Language

All available programs are offered in Greek. However, after a new law that was
enforced recently, several M.Sc. programs were re-established and are now bilingual,
in an effort to attract students from other EU as well as non-EU countries.
(Source: programs’ websites; https://www.eoppep.gr/)

Belgium
EQF Level

15 relevant E&T programs were identified in Belgium. Most of them are VET programs,
while a few B.Sc. and M.Sc. programs also exist. The majority of these are concentrated
in the Flemish region.
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27%
VET

60%
13%

BSc
MSc

Specialization Only 45% of the primary occupational profiles identified are covered, to some extent,
by the available programs. The latter are mostly concentrated in engineering
professions such as marine engineers, naval architects and marine engineering
technicians.
Occupational Besides the above, few of the available E&T programs also address computer numerical
profiles
control machine operators, electro-mechanical engineering technicians and marine
engineering drafters. Few in number are the qualifications provided for electronics
engineering technicians, carpenters, boilermakers, marine engineering drafters,
marine electricians, pipe welders (pipefitters), marine upholsterers, sheet metal
workers, welders, vessel engine assemblers and electro-mechanical engineers.
The rest of the primary occupational profiles (almost 55% of the total) are not
addressed by any of the available programs.
Value chain
Shortages were found across the whole shipbuilding value chain. Only 13% of the
available E&T programs address skills relevant to the pre-production phase. For the
remaining two phases, almost 65% of the relevant primary occupational profiles are
not addressed by any of the available programs.
Language
Only 25% of the E&T programs offered in Belgium are conducted in English or are
bilingual. All of them are M.Sc. programs.
(Source: programs’ websites; http://www.marinetraining.eu; https://www.onderwijskiezer.be/v2/secundair/index.php;
https://onderwijs.vlaanderen.be/)

Denmark
EQF Level

12 relevant E&T programs were identified in Denmark. As is the case with several of
the aforementioned countries, VET programs accounted for the largest share, while a
couple of relevant B.Sc. and M.Sc. programs were also found to exist.
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17%
VET

16%
67%

BSc

MSc

Specialization

Approximately 40% of the primary occupational profiles identified are addressed by
the available E&T programs. No particular specializations however were found to
exist.

Occupational
profiles

The available E&T programs are oriented more towards vessel engine assemblers and
to a lesser extent to marine engineers, while several other occupational profiles are
also targeted to a small extent only (i.e. carpenters, fiberglass laminators, sailmakers,
shipwrights, welders, pipe welders - pipefitters, sheet metal workers, electromechanical engineering technicians, marine electricians and marine engineering
technicians).
Almost 60% of the primary occupational profiles identified are not addressed by any
of the available programs, indicating a real need to fill the important gaps that exist in
skills supply.

Value chain

Shortages were found to exist across the whole shipbuilding value chain. With regard
to the pre-production phase, there are no programs providing knowledge and skills
related to draughtspersons, while for the two main phases of the value chain, almost
63% of the related primary occupational profiles are not covered at all.

Language

All programs are offered at the national language, with the exception of one M.Sc.
program offered in English.
(Source: programs’ websites; https://www.ug.dk; https://studyindenmark.dk/)

Croatia
EQF Level

12 relevant E&T programs were identified in Croatia. In this case, the majority of the
identified programs are B.Sc. followed by M.Sc. and VET programs.
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33%

25%
VET
BSc
MSc

42%

Specialization

Engineering disciplines are the main field of specialization as the majority of the
identified E&T programs address naval architects and marine engineers, in addition
to a couple of programs that also cover electro-mechanical engineers, electronics
engineering technicians and marine engineering technicians.

Occupational
profiles

Apart from the main engineering occupational profiles mentioned above, the rest of
the identified E&T programs cover only the group of occupational profiles related to
metalworking and more specifically welders, computer numerical control (CNC)
machine operators and sheet metal workers. The remaining primary occupational
profiles are not addressed by the available E&T programs.

Value chain

Significant shortages do therefore exist across the whole shipbuilding value chain.
With regard to the pre-production phase, there is a lack of specific programs
addressing vessel design processes, limiting in that way the skills and competences
related to drafters. Regarding the production and post-production phases, most of the
relevant occupational profiles are not addressed by any of the available programs.

Language

Besides two M.Sc. programs that are being offered in English, all other E&T programs
identified are only available in the national language.
(Source: programs’ websites)

Sweden
EQF Level

11 relevant E&T programs were identified. Again, VET programs represent the largest
share, with a few B.Sc. and M.Sc. programs also offered.

51

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value chains

27%
VET

46%

27%

BSc
MSc

Specialization

Only 35% of the occupational profiles identified are covered to some extent by the
available E&T programs. The latter concentrate more on marine engineering and
naval architecture, as well as on metalworking and assembly activities.

Occupational
profiles

Marine engineers, naval architects, welders and vessel engine assemblers are the main
occupational profiles targeted, followed by marine engineering technicians, marine
engineering drafters and pipe welders (pipefitters) on which considerable focus is
also placed. Electro-mechanical engineers, electro-mechanical engineering
technicians, sheet metalworkers, marine electricians and marine surveyors are only
slightly/partially addressed.
However, all the remaining occupational profiles (almost 65% of the total) are not
addressed by any of the available E&T programs, highlighting an important gap in
skills supply that needs to be addressed.

Value chain

Significant shortages are identified mainly in the production and post-production
phases of the value chain, since 78% of the relevant primary occupational profiles are
not covered by any of the available E&T programs.

Language

Two B.Sc. and two M.Sc. programs are offered in English or are bilingual. All other
programs are offered in the national language.
(Source: programs’ websites; https://ec.europa.eu/ploteus/)

Cyprus
EQF Level

The 11 E&T programs identified in Cyprus are mostly related to ship repair activities
since the shipbuilding industry in the country is currently very limited. Except for one
M.Sc. program, all other programs are VET, equivalent to EQF levels 4 and 5.
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9%

VET

91%

MSc

Specialization

For supporting ship-repair activities, the available programs focus on providing skills
for general metalworking and electrical activities.

Occupational
profiles

As mentioned above, the available VET programs address occupational profiles
related to technical disciplines including metalworking and electric and electromechanical activities. These include for example welders, boilermakers, pipe fitters,
marine electricians, electro-mechanical engineering technicians and shipwrights.
Welding engineers, marine engineers, draughtspersons, marine electronics
technicians, carpenters and computer numerical control machine operators are
addressed to a lesser extent.

Value chain

Certain shortages exist but only for the post-production phase targeted by available
programs. However, should relevant investments be made in the other parts of the
value chain, these must be coupled with the introduction of associated programs both
VET as well as under- and post-graduate ones.

Language

All VET programs are offered in the national language, while the M.Sc. program is
available in English.
(Source: programs’ websites; http://www.moec.gov.cy)

Besides these country-specific insights, the overall analysis provides a context within which some
more general conclusions can be drawn. More precisely: across Europe, it can be seen that the
relevant E&T programs are considerably fragmented, with several of them being mostly oriented
towards the general metal, electrical and mechanical disciplines, and covering only the basic
required skills and competences. There is therefore an imperative need to introduce more targeted
programs addressing specific fields and providing the technical capacities required by the current
shipbuilding business environment. There is a growing demand, which must be effectively tackled,
for professionals who possess advanced digital skills (e.g. artificial intelligence, mechatronics, 3D
printing, Internet of things, cloud computing, big data analytics, etc.), and are also competent to
handle the new, low-carbon and zero-emission technologies now being introduced at an ever
increasing rate, in order to conform to recent environmental regulations. Enhanced collaboration
between education / training providers and industry experts, which at the moment is rather
limited, will give considerable support and contribute towards meeting this goal.
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Europe
EQF Level

The mapping and analysis of 482 E&T programs that are relevant to the shipbuilding
value chain and are currently offered in 17 European coastal countries, provided some
useful insights for the entire European context. The latter are however to be reassessed and validated, should additional information with regard to other European
countries not currently included in the analysis, become available in English or a local
partner can perform similar work there.
More precisely, most of relevant E&T programs that are currently available across
Europe are VET programs (EQF levels 3 to 5), which cover a wide range of different
occupational profiles. Their main field of specialization is metal-working activities.
Despite the high number of VET programs that exist, there is a tendency for students
attending programs of higher education, with under-graduate programs (i.e. EQF 6)
comprising 16% of all E&T programs identified. Post-graduate programs have an even
larger share (e.g. 19% of all E&T programs). Both of these programs are oriented
towards engineering disciplines.
Non-academic programs also account for a significant share (i.e. 16%), providing a
wide variety of skills and qualifications, ranging from communication and team
working (i.e. soft skills) to technical skills. It should be noted that this type of program
does not correspond however to any particular EQF level.
A very small number of available E&T programs (i.e. 1.2%) provide professional
certificates to graduates. These address specific occupational profiles for which a
certain specialization is required. Those programs also do not fall within the EFQ level
classification.
It must be noted at this point that any relevant E&T program identified was only
included in the analysis if it addressed one or more of the 35 primary occupational
profiles identified, taking into consideration the specifics of the shipbuilding industry
and not general knowledge and qualifications related to the title of each profession.
Collecting information on available VET programs across Europe turned out to be a
very demanding task mainly due to the unavailability of information in English and/or
the non-existence of relevant public information.

1%
19%

16%
Prof. Cert.
Other training

16%

VET
BSc

48%

MSc
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Specialization

Almost all of the primary occupational profiles identified (i.e. 93%) are addressed by
the relevant E&T programs that were available throughout Europe. The occupational
profiles where the greatest emphasis is placed are metal-workers, engineers (e.g.
naval architects, marine engineers, etc.) and engineering technicians.

Distribution of E&T offers per occupational group
35%
30%
25%
20%
15%
10%
5%
0%

The analysis indicated that only a few programs specifically target the shipbuilding
industry, with most programs providing non-sector specific but more general
qualifications. More specifically, VET programs that target technical workers prove
not to be providing the necessary qualifications to graduates for directly entering the
shipbuilding industry, but rather address more initial specialization phases. Muchneeded competences and abilities, such as welding capabilities, the ability to work at
heights, in confined spaces and with no light are provided by only a few training
programs, usually in combination with apprenticeships offered by individual
companies. Considering the above, relevant employees need to be trained on the job
to acquire and develop those skills needed by the industry which can lead to greater
efficiencies, also ensuring that health and safety issues are fully addressed.
Occupational
profiles

As mentioned above, naval architecture and marine engineering are the main fields of
specialization followed by technical engineering disciplines (e.g. marine engineering
technicians, electro-mechanical engineering technicians, etc.) as well as metalworking
activities (e.g. welders, shipwrights, etc.).
Several other primary occupational profiles are also addressed by available E&T
programs but to a lesser extent (e.g. marine engineering drafters, pipe fitters, marine
electricians), while a considerable number (i.e. almost 40%) are only covered by a
single or a very limited number of programs.
In some cases (e.g. Spain, Italy, Belgium), there is a concentration of available E&T
programs in specific regions where the majority of shipbuilding activities are
concentrated (i.e. Galicia region, Friuli-Venezia Giulia region, Flemish region).
Considering local characteristics and needs, some occupations which do not fit within
the current ESCO classification also exist (e.g. shipwright assistant, handyman for
recreational vessels) and for which the demand in certain regions is considerable.

Value chain

In respect of the different phases of the shipbuilding value chain, although the postproduction one is better addressed by the available E&T programs, in general there
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Language

are shortages and gaps in all three phases. In the pre-production phase, there is a lack
of programs addressing marine engineering drafters, electro-mechanical drafters and
electro-mechanical engineers. In the other two phases, the main gaps relate mostly to
electronics technicians, mechanics, surface treatment operators, machinists,
carpenters and different handyman professions.
Only 17% of the E&T programs identified are offered in English or are bilingual. These
mainly consist of programs of higher education (EQF levels 6 and 7). VET programs
are offered only in the national language of the respective country.
This has imposed significant constraints in attracting foreign students and
encouraging study in other countries in the EU; neither can the mobility of leading
academics / researchers be easily facilitated. This can raise a barrier which holds back
further advances in relevant capabilities and competences within each national
context.

3.4 Skills demand
After assessing what are the main gaps and shortages in the supply of skills and competences
across Europe for the whole shipbuilding value chain, the next and equally important step is to
evaluate which are the current requirements of the industry in terms of skills and competences
that the shipbuilding workforce (i.e. the primary occupational profiles) needs to present so that
additional growth is achieved and the sector’s competitiveness is further strengthened.
As analytically described in Section 2, a series of activities were undertaken for retrieving valuable
information and expert input that would enable the aforementioned question to be answered as
accurately as possible, and thus facilitate at the same time the assessment of the skills supply and
demand mismatch.
3.4.1 Initial expert consultation
Initial expert feedback dealing with the needs of this section was collected within the framework
of the two rounds of regional workshops held in spring and winter of 2018 respectively. The
workshops that addressed the shipbuilding sector during the first round, were the ones held in
Rotterdam (Netherlands) and Vigo (Spain). As previously mentioned, these workshops were
mostly informative and addressed to a greater extent the needs of the MATES ‘State-of-the-art
compilation’ report. Nevertheless, some important first insights relevant to the needs of this
section were collected. These are summarized as follows:






The global financial crisis severely damaged the image of the sector, resulting in significant
shortages of skilled workers who moved to other manufacturing sectors.
The average age of workers is now about 50 years old, and there is a significant risk that
their acquired knowledge will be lost and will not be transferred to upcoming generations.
There is no clear strategy in place for attracting new talent to the sector. This should be
addressed on a timely manner considering the encouraging growth rates that the sector is
documenting over the past few years and the positive forecasts that exist17
In relation to other manufacturing sectors, the shipbuilding industry is still at an early stage
of implementation with regard to emerging technologies. However, this is changing and the

Although currently (i.e. October 2020), the COVID-19 crisis may have significantly altered those forecasts
negatively
17
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demand for specialized workers (e.g. specialists in mechatronics and complex industrial
systems) will increase.
Shipyards are often organized as coordination nodes, which means that there are few
directly employed in their workforce, with many work tasks being outsourced to external
companies which possess the necessary specialization.
The shipbuilding industry deals with some important non-standardized production
requirements.

The second round of regional workshops was more targeted. The workshops that addressed the
shipbuilding sector were those held in Ghent (Belgium), Thessaloniki (Greece) and Vigo (Spain).
As described in Section 2, more specific discussion points were raised. The main findings from
these workshops are summarized as follows:















The foreseeable further development of the cruise industry and the production of energy
from offshore renewable sources will also affect the shipbuilding sector, contributing
towards the de-carbonization of international shipping.
Changes in the value chain composition need to be carefully monitored, as these may be
intensified in the near future.
Employment needs today mainly address designers, design drafters (with specialization in
electronic designs), welders and marine upholsterers. Demand for some emerging
professions (e.g. material engineers, marine chemists) may increase in the near future.
There is an urgent need to support the development of digital capabilities in the sector i.e.
related to artificial intelligence, (big) data analysis, mechatronics, 3D printing, IoT, cloud
computing, etc. This can be addressed through the introduction of new specialized E&T
programs. The latter can be supported by a range of new tools (e.g. IT tools facilitating easy
remote access to all workers).
Besides digital skills, a number of soft skills were also acknowledged as of high importance
i.e. strategic and systems thinking, innovation and creativity, undertaking a global
perspective, cognitive flexibility and cross-disciplinary communication (especially between
blue and white collar workers). The need to introduce a self-reskilling culture to the
workforce was also highlighted.
Industry actors need to be more actively involved in the development of new E&T
programs, especially sharing existing needs with regard to digital transformation and green
technologies. Experts in social sciences may facilitate this networking, engaging also (when
needed) policy-makers and the civil society, thus supporting the careful consideration of
the different characteristics that the new generations of the workforce (e.g. millennials)
present.
The greater job flexibility that the workforce has started to present is an important factor
that needs to be taken into careful consideration, so that the acquired knowledge and
experiences of employees as well as the companies’ investments on training and reskilling
activities are not lost. A good working environment offering employees opportunities to
evolve can improve their level of engagement to the respective company, while efficient
knowledge management systems can also contribute towards addressing this concern.
The vast majority of E&T programs need to be complemented with on-the-job training (i.e.
apprentices) or modular trainings, and the acquired skills and qualifications need to be
properly certified / certificated. Mobility / exchange activities are also beneficial for
developing multiple soft skills.
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These results combined with the analysis undertaken in the previous sub-sections were
presented as a whole during the Validation Workshop of 28th May 2019 in Brussels (Belgium) with
the aim not only of publicly validating of the aforementioned points, but also, where possible, of
receiving additional information that would enable some issues to be deepened. The main findings
of this workshop, which are applicable for both sectors, are summarized as follows:









There is no single solution that fits all needs, and different multi-disciplinary approaches
are required. To this end, the diversity that characterizes the MATES Pilot Experiences is
of real value.
Europe-wide knowledge certification was again stressed as an important prerequisite,
which will also ensure that the skilling strategy coming from the MATES project as its final
outcome, has a direct positive impact on every European country.
Ensuring the sustainability and uptake of the MATES results is of utmost importance and
the COLUMBUS knowledge transfer methodology that is being applied to this end, is
making a valuable contribution towards supporting this goal.
VET centres are already undertaking initiatives where participants share time in a
workplace or within a work-based learning scheme. The future development of such
initiatives needs to be stepped up.
Not only the needs of large companies should be taken into consideration for reforming
current E&T programs; great emphasis should be also placed on the small and mediumsized companies (SMEs) who constitute an important part of the European shipbuilding
industry.

3.4.2 Analysis of current job vacancies in key European countries
In order to grasp on a more real-time basis the needs of the industry, in terms of skills and
competences of the relevant workforce, a job vacancies analysis was performed following relevant
guidelines developed by CEDEFOP in 201918. In total, 160 job advertisements posted over a twomonth period (May – June 2019) in various major employment websites addressing 6 European
countries (i.e. Germany, France, Italy, Spain, Netherlands and UK) were collected and reviewed.
The selection of countries was made based on the current productivity and employment levels.
More than half (i.e. 51%) of the job advertisements reviewed concerned Germany and the
Netherlands.
Analysis of information collected from these sources led to a clearer understanding of the
differences that the shipbuilding labour market presents in each country. It also allowed to assess
what are the real-time needs of the industry in terms of skills and competences. Individual
occupations addressed in the advertisements were collected and classified into the groups set out
in Table 2, so that a certain level of consistency is retained within the report. More specifically:
 Engineers was the occupational group that most advertisements addressed (i.e. 37% of
total). Naval architects, marine engineers, design engineers and project engineers proved to
be in the highest demand.

18



Technicians were the second occupational group most addressed (i.e. 26% of total). Pipefitters, welders and shipwrights were the main occupational profiles in demand.



Managers (see ANNEX III) also received the same attention (i.e. 26% of total), and especially
managers & directors of facilities and departments, project managers, consultants and other

https://www.cedefop.europa.eu/en/publications-and-resources/publications/4172
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occupational profiles dealing with the planning and management of operations, facilities
and personnel.


Drafters, who work closely with engineers in design departments, were addressed by 8%
of the collected advertisements.



Engineering technicians and especially those with electro-mechanical background were
also targeted by 3% of the collected advertisements.

The distribution of the collected job advertisements per country and occupational group is
depicted in Figure 8 below.
UK
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Figure 8: Distribution of collected job advertisements per country and occupational group (Source: authors’ own elaboration)

The requested skills and competences associated with the above occupational profiles were
grouped into different categories with respect to the range and nature of the relevant work tasks
and responsibilities mentioned in the advertisements. It should be noted at this point that these
refer to hard skills, since common soft skills were requested in the large majority of the identified
advertisements. These include: written and verbal communication skills, independent and teamwork and flexibility.
In more detail, for each occupational group, the following findings are presented:


Top 5 sets of required skills and competences and the corresponding category into which
they fit (detailed results are reported in ANNEX IV).



Their relative demand (i.e. percent of advertisements where these were requested)



Occupational profiles for which those sets of skills and competences were requested



Specific knowledge required (if applicable).

Engineers
This group includes all occupational profiles mentioned in the shipbuilding-related job
advertisements that were collected, for which an engineering background was requested (Table
59

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value chains

5). The identified occupational profiles are mostly engaged within the pre-production and postproduction phases of the value chain while some of them have a more supportive role contributing
to project planning and management, conversion and retrofitting of vessels, etc. In total, 56 job
advertisements in all 6 EU countries targeted addressed this group.
Table 5: Occupational profiles in demand for the ‘Engineers’ group
Engineers – specific occupational profiles in demand
Design Engineers
Electrical Engineers
Naval Architects / Marine engineers
Project Engineers
Piping Engineers
Systems Engineers
Structural Engineers
Hydrodynamics Engineers
Acoustics Engineer
Computer Science Engineer
Maintenance Engineer
Industrial Engineer
Mechanical Engineer

No. of job ads
14
11
10
7
3
3
3
2

1

(Source: authors’ own elaboration)

Table 6 presents the five set of skills and competences that are in highest demand, along with the
associated occupational profiles and the desired knowledge, in case the latter was mentioned.
Table 6: Skills and competences in higher demand for the ‘Engineers’ group
Category
Engineering skills

Specific skills and
competences
Engineering design

Demand (% of total
relevant ads)
64%

Relevant
occupational profiles
Naval architects /
Marine Engineers
Design Engineers
Electrical Engineers

Desired knowledge
CAD software (e.g.
AutoCAD, Nupas,
CADmatic, Ship
Constructor, Foran.
Microstation)

Structural Engineers
Hydrodynamic
Engineers
Project Engineers
Piping Engineers
Systems Engineers
Communication /
Inter-personal
relationships

Collaborative
working (with other
departments)

32%

Project Engineers

-

Naval architects /
Marine Engineers
Design Engineers
Electrical Engineers
Hydrodynamic
Engineers
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Acoustics Engineer
Management of
processes

Process planning
and organisation

29%

Naval architects /
Marine Engineers

-

Design Engineers
Project Engineers
Electrical Engineers
Piping Engineers
Project
management

22%

Project Engineers
Hydrodynamic
Engineers
Naval architects /
Marine Engineers

Project management
tools (MS Project, etc.)

Designer Engineers
Acoustics Engineer
Engineering skills

Engineering
calculations and
specifications

20%

Design Engineers
Electrical Engineers

CFD software (e.g.
OpenFOAM, ANSYS, etc)

Naval architects /
Marine Engineers
Project Engineers
Policies and
Regulations

Compliance with
regulations and HSE
standards

Project Engineers
Naval architects /
Marine Engineers

Knowledge of applicable
regulations and HSE
standards

Design Engineers
Maintenance
Engineer
(Source: authors’ own elaboration)

As depicted in Table 6, the majority of the identified job advertisements request engineering design
skills and more specifically the ability to efficiently use CAD software for conducting preliminary
and detailed designs. It is worth noting that a soft skill (i.e. being able to collaborate with colleagues
of other departments and thus most probably of different disciplines) was also a priority in a
considerable number of advertisements. Management and process planning and organization
skills, which are also more cross-cutting, were ranked 3rd in demand, while more specific technical
skills (i.e. competences on Computational Fluid Dynamics) and skills addressing health, safety and
environmental issues made the top 5.
Technicians
This occupational group involves professions engaged mostly in the production and postproduction segments of the shipbuilding value chain. Those segments are the most important ones,
accounting for the manufacturing of individual components and purchase of equipment, and this
is where the actual building of a vessel takes place. Post-production services to which this group
of occupational profiles are mostly related, include ship-repair, maintenance and retrofitting. In
total, 42 job advertisements referring to associated occupational profiles were collected in all 6 EU
countries targeted (Table 7).
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Table 7: Occupational profiles in demand for the ‘Technicians’ group
Technicians – specific occupational profiles in demand
Pipe fitters

No. of job ads
8

Welders

6

Shipwrights

4

Electricians / Electronics

4

Sheet metal workers

4

Carpenters

4

Supervisors / Coordinators

3

Boilermakers

2

Fitters & assemblers

2

Surface treatment

2

CNC machine operators

1

Mechatronics
Mechanics

(Source: authors’ own elaboration)

Table 8 presents the five set of skills and competences that are in highest demand, along with the
associated occupational profiles and the desired knowledge, in case the latter was mentioned.
Table 8: Skills and competences in higher demand for the ‘Technicians’ group
Category
Technical
capabilities

Specific skills and
competences
Welding

Demand (% of total
relevant ads)
36%

Relevant occupational
profiles
Welders
Pipefitters
Shipwrights
Sheet metalworkers

Technical Efficacy

31%

Welders
Shipwrights

Desired knowledge
Welding techniques (TIG,
MIG, MAG, SMAW,
FCAW-G, Automatic
Process)
Working according to
technical drawings and
construction documents

Pipefitters
Carpenter
Technical Knowledge

28%

Shipwrights
Pipefitters
CNC machine operators
Fitters & assemblers
Supervisors /
Coordinators

Inspections
& tests

Preparing and
performing
inspections and tests

28%

Welders

Knowledge and reading
of technical designs and
construction plans.
General technical
understanding
-

Mechatronics
Pipefitters
Sheet metal workers
Surface treatments
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Supervisors /
Coordinators
Policies and
Regulations

Compliance with
regulations and HSE
standards

26%

Applicable to all
occupations

Knowledge of applicable
regulations and HSE
standards
(Source: authors’ own elaboration)

As depicted in Table 8, welding is the top required technical skill followed closely by the ability to
work efficiently following in detail technical drawings and construction plans. In general, having a
good technical understanding and being able to read and quickly comprehend designs, and what
work requirements coming out of them proves to be much in demand. Preparing and performing
inspections and tests to work-pieces so that all quality standards are fully met and ensuring that
all health, safety and environmental regulations are respected were also identified as very
important.
Managers
This occupational group was originally categorized as supporting since the relevant occupational
profiles do not add direct value to the final product but nevertheless are of crucial importance for
the smooth execution of all planned activities within the given time framework and budget line.
The job vacancies analysis highlighted that relevant occupational profiles fitting different positions
across the shipbuilding value chain and being responsible for a wide range of activities (e.g. facility
management and department lead, project and production planning and management, process
organization, etc.) are currently in considerable demand. In total, 41 job advertisements referring
to associated occupational profiles were collected in 5 out of the 6 EU countries targeted (Table 9).
No relevant advertisements were found in Italy.
Table 9: Occupational profiles in demand for the ‘Managers’ group
Managers – specific occupational profiles in demand
Managers / Directors
Project Managers
Project management & planning technicians
Consultants
Quality assurance experts
Integrated logistics support experts
Office employees

No. of job ads
22
8
4
4
2
1
(Source: authors’ own elaboration)

The analysis indicated that modern shipbuilding facilities, marine equipment manufacturing
companies as well as design offices are most often confronted with highly complex procedures that
need to be efficiently addressed so that tight time schedules can be met and no significant
deviations from planned budgets occur. To this end, they need to be supported by a range of
different occupational profiles presenting strong management and coordination skills, which can
ensure that all processes run smoothly following the relevant plans originally set. This is directly
reflected in the relevant skills and competences found to be in demand (Table 10).
Table 10: Skills and competences in higher demand for the ‘Managers’ group
Category

Specific skills and
competences
Project Management

Demand (% of total
relevant ads)
44%

Relevant occupational
profiles
Managers / Directors

Desired knowledge
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Management
of processes

Project Managers
Project management &
planning technicians
Planning and
Organisation

37%

Project management
tools (MS Project,
etc.)

Managers / Directors

-

Project Managers
Project management &
planning technicians
Office employees

People
Management

Team Management
and Coordination

27%

Communication
/ Inter-personal
relationships

Collaborative Working

22%

Management
of processes

Financial
management

Managers / Directors

-

Project Managers
Project Managers

-

Project management &
planning technicians
20%

Managers / Directors

-

Project Managers
(Source: authors’ own elaboration)

Drafters
This occupational group shares a common skills requirement i.e. designing, which is normal given
the nature of the profession. In addition, the efficient collaboration of the occupational profiles
included in this group (Table 11) with project management teams, teams responsible for the
design phase as well as with subcontractors and classification societies, is crucial for ensuring that
high-quality designs fully compliant with all relevant regulations are produced. Furthermore, the
ability to methodologically plan and organize all the different stages of a project and prepare all
necessary documentation, complement the key requirements that industry actors set for this
occupational group (Table 12).
Table 11: Occupational profiles in demand for the ‘Drafters’ group
Drafters – specific occupational profiles in demand
Shipbuilding drafters
Marine equipment drafters
Pipe designers

No. of job ads
9
3
1
(Source: authors’ own elaboration)

Table 12: Skills and competences in higher demand for the ‘Drafters’ group
Category
Engineering skills

Communication /
Interpersonal
relationships

Specific skills and
competences
Engineering Design

Collaborative
Working

Demand (% of total
relevant ads)
100%

Relevant
occupational profiles
Applicable to all
occupational profiles

62%

Shipbuilding drafters

Desired knowledge
CAD tools such as
Microstation, Autocad,
Solidwork, SolidEdge,
Nupas, CADmatic, Ship
Constructor, Foran.
Microstation
-

Marine equipment
drafters
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Policies and
Regulations
Monitoring,
Controlling &
Reporting

Compliance with
regulations
Documentation

Management of
processes

Planning and
Organisation

46%

Shipbuilding drafters

-

31%

Shipbuilding drafters

-

Marine equipment
drafters
23%

Shipbuilding drafters

-

Marine equipment
drafters
(Source: authors’ own elaboration)

Engineering technicians
There was a lower demand in the identified job advertisements for engineering technicians.
Nevertheless, though the relevant findings are very limited, they are seen to be highly relevant
with the engineering background of the occupational profiles included in this group (Table 13).
Again management skills are required for these occupational profiles as well.
Table 13: Occupational profiles in demand for the ‘Engineering technicians’ group
Engineering technicians – specific occupational profiles in demand
Mechanical engineering technicians
Electrical engineering technicians
Electro-mechanical engineering technicians

No. of job ads
2
2
1
(Source: authors’ own elaboration)

Table 14: Skills and competences in higher demand for the ‘Engineering technicians’ group
Category
Technical capabilities

Monitoring,
Controlling &
Reporting
Technical capabilities
Communication /
Interpersonal
relationships
Management of
processes

Specific skills and
competences
Electrical / electronic
competences
Time management

Demand (% of
total relevant ads)
60%

Relevant occupational
profiles
Electrical Eng. Technicians

Desired
knowledge
-

Electro-mechanical Eng.
Technician
60%

Mechanical Eng. Technicians

-

Electrical Eng. Technicians
Create Technical
Documents
Collaborative
Working

40%

Mechanical Eng. Technicians

-

40%

Mechanical Eng. Technicians

-

Planning and
Organisation

40%

Electrical Eng. Technicians
Electrical Eng. Technicians

-

(Source: authors’ own elaboration)

3.4.3 Deepening of industry consultation
Considering the above and for further deepening consultation with industry stakeholders so that
more detailed insights could be gained, two additional activities were undertaken. The first
consisted of an online questionnaire survey which was open for a 3-month period (April to June
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2020) targeting companies, and especially SMEs, which provide services in the shipbuilding
value chain. As stated in Section 2, the set of questions included in the survey were prepared taking
as a basis a relevant guide prepared by CEDEFOP in 201319.
In total, 77 companies and 1 cluster 20 representing about 300 enterprises completed the
questionnaire. Their geographical distribution is depicted in Figure 9 below.

Figure 9: Geographical distribution of questionnaire respondents for the shipbuilding sector (Source: authors’ own elaboration)

The companies that participated in the survey directly employ about 23.300 people (excluding any
subcontractors) and a large number (i.e. 62%) provide services in many different countries. With
regard to size, 17% are micro-companies (i.e. employ fewer than 10 employees), 56% are SMEs
(10 to 249 employees) and the remaining 27% are large companies employing more than 250
employees. Furthermore, as depicted in Figure 10, the companies that participated in the survey
provide services in all different segments of the shipbuilding value chain.

https://www.cedefop.europa.eu/en/publications-and-resources/publications/5535
Regional clusters were also invited to participate in the survey for ensuring a good geographical coverage and
grasping aggregated views reflecting the ones of their members
19
20
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Value chain segment that participating companies
provide services to
Design

Ship Construction and outfitting

Repair and maintenance
Equipment/system/
coating manufacturing
Recycling
0%

10%

20%

30%

40%

50%

60%

70%

Figure 10: Shipbuilding value chain segments that participating companies provide services to (Source: authors’ own
elaboration)

The above data clearly show that participation in the survey was adequate and representative
enough for drawing safe conclusions with regard to current industry needs in terms of skills and
competences of the relevant workforce. This is further reinforced by the fact that most of the
company representatives that completed the questionnaire actually hold leading positions within
them. Almost half (i.e. 48%) hold positions at upper management level (i.e. Presidents, Vice
Presidents, Managing Directors and C-level executives – CEO, CFO, COO), 35% are middle-level
project managers and department heads (i.e. technical, commercial, training, R&D and operations’
department), while the remaining 17% are low-level managers, supervisors and engineers
undertaking project management and planning activities.
The results of the questionnaire survey are reported below for each of the topics tackled, though
combined with additional / complementary feedback received through a round of personal
interviews conducted with selected industry experts. The criteria used in the selection process of
the experts are described in Section 2. In total, 19 shipbuilding experts were interviewed at the
end of June and beginning of July 2020. The input / comments received were discussed within the
framework of a Focus Group meeting organized on 10th of July 2020, where experts had an
opportunity to interact with each other so that a consensus, regarding certain topics, could be
reached or additional insights could be shared.
Age of employees
Companies were asked to indicate the age distribution of their personnel with particular emphasis
on the young (i.e. below 30 years old) and the older ones (i.e. above 50 years old). Each of these
age groups was found to represent on average 10-25% of the companies’ personnel. With the
exception of Polish companies, however, older employees outnumber the younger ones. This
finding in fact affirms the challenge reported in sub-section 3.1.3 and the points raised during the
regional workshops with regard to the sector’s image, which remains unattractive for young
professionals (i.e. it is still considered as a highly demanding and dangerous working
environment).
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Skills assessment and upskilling and reskilling needs
Considering the introduction of new technologies in the shipping sector, which is now happening
considerably faster than before, as well as new regulations that are coming into force (e.g. IMO),
new business practices, etc., there is an urgent need for companies providing services in the
shipbuilding value chain to regularly evaluate the skills and training needs of their employees, so
that the former can be brought up to date, and thus employees can more easily conform to any new
work requirements.
The companies that participated in the questionnaire survey were asked to indicate how often they
review the skills and training needs of their employees. Half (50%) undertake such a process every
year, while 27% carry it out more than once a year. This highlights the importance of timely
conforming to new business requirements, so that company competitiveness is further
strengthened. Significantly lower was the number of companies that rarely conduct such a process
(i.e. 12.8% every 2-3 years, and only 3.8% every 5 years), while 6.4% stated that they have never
reviewed the skills and training needs of their employees.
Furthermore, the companies pointed out the main occupational groups that are targeted by this
process. As depicted in Figure 11, engineers, engineering technicians, mechanics and
metalworkers are the ones mostly addressed, indicating that these are the professions that are
mostly affected by new technology introduction, ‘greening’ efforts and other emerging trends and
practices.
Engineers
Engineering technicians
Mechanics
Electricians and…
Metalworkers
Draughtspersons
Surface treatment workers
Machinists
Carpenters
Other (Managers, accountants,…
Boat artisans
0%

10%

20%

30%

40%

50%

60%

70%

80%

Figure 11: Occupational groups mostly addressed by the skills review process (% of respondents) (Source: authors’ own
elaboration)

The aforementioned findings were further discussed with the selected experts during the personal
interviews that were conducted and the Focus Group meeting that took place.
Almost all experts (i.e. 84%) pointed out that although the current workforce is capable of
supporting and strengthening the sector's global competitiveness, there is a pressing need to
continuously improve existing skills and develop new ones so that the adaptation gap to new
market dynamics and disruptive technology implementation is shortened. Besides the ones
directly employed, upskilling efforts should also cover employees working on a sub-contract basis.
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It was specifically highlighted that the sector is currently in need of new skills related to
electrification, alternative fuels, and additive manufacturing, which are expected to be further
intensified in the near future. New talents should be exploited, and as stressed before, this means
that the sector’s image / or corporate identity has to undergo significant improvement, not only
towards society as a whole but specifically to the youth generation. This can be done through
targeted promotion efforts which show the sector as both highly active and technologically
advanced. In addition, there is a real need for employees to be provided with a much clearer view
of how the sector is changing and what their future work would involve, so that the so-called
‘resistance to change’ that many of them exhibit can be more easily overcome. This would be
difficult to achieve, but it’s the only way to ensure that the European shipbuilding industry will
take up the challenges and move ahead.
With regard to the occupational profiles that present the greatest need for upskilling and/or
reskilling activities, the experts agreed with the priorities that companies set out (Figure 11),
adding that most emphasis should be given to those occupational profiles that (a) are dealing more
seriously with the new technologies (e.g. automation, digitalization, etc.) penetrating the sector
and changing current business operations, and (b) have a major role to play in the simplification
of existing procedures and the production chain as a whole, as well as the management of work
and of any anomalies and non-conformities that may occur at any work level. Those employees
need to be regularly updated (e.g. through the organization of short courses, targeted seminars,
etc.) on all different issues, so that they remain continuously up to date with all the new advances.
Table 15 provides an overview of the main occupational profiles that according to the interviewees
will present the greatest need for reskilling and/or upskilling.
Table 15: Occupational profiles presenting the greatest need for reskilling and/or upskilling

Occupational Group

Occupational profiles

Engineers

 Automation, electronic and electrical engineers (and other similar
occupations related to high-end technologies)
 Naval Architects
 Marine Engineers
 Mechanical Engineers
 Design Engineers
 Marine engineering technicians
 Mechanical engineering technicians
 Electric and electronics engineering technicians
 Welders
 Shipwrights
 Burners
 Fitters
 Joiners
 Electricians and electronics technicians
 Mechanics
 Engine assemblers and propulsion system installers
 Composite materials manufacturers
 Occupations dealing with quality assurance
 Occupations dealing with systems’ integration

Engineering technicians
Technical workers

Other

(Source: authors’ own elaboration)

In addition to the above, the following points were raised by the experts during the interviews:


Several work tasks in shipyards, related to the assembly and outfitting line, are performed
off the vessel (i.e. modularization) in order to derive some of the benefits of lean
manufacturing (i.e. inventory and waste reduction), and reduce manufacturing costs thus
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improve quality. These are more trade-based, and therefore the relevant occupational
profiles involved (i.e. blue collar) need to be properly reskilled so that a core skillset is
acquired.
Where substantial efforts for upskilling are required, re-skilling options (i.e. attracting
relevant professionals from other sectors) should also be taken into careful consideration
so that decision-making is supported to the best possible extent.
For certain countries such as Spain, it was emphasized that upskilling activities should focus
on managers and supervisors of all the different grades, given the shortage that exists for
such professionals with a comprehensive understanding of the lifecycle approach of the
project.
For the boatbuilding sector, the following occupational profiles prove to have the greatest
need of upskilling: designers, system and installation engineers, professional helmsmen,
process technologists, implementation project managers, and quality engineers.

Expert interaction during the Focus Group resulted in:






Confirming once again that those occupational profiles that will be mostly impacted by the
introduction and implementation of new technologies are the key priority, and this is where
reskilling and/or upskilling activities should focus. New materials and the need to improve
the environmental performance of vessels (e.g. reduce emissions, noise, etc.) will also
significantly drive the reskilling and/or upskilling efforts.
Having an interesting discussion with regard to the need for IT specialists and network
engineers considering the transition of the shipping industry towards more connected
vessels with several on-board and onshore systems interacting with each other. The experts
concluded that cybersecurity and network engineering are of increasing importance, but
the specifics of the sector are not so important for those occupations. Professionals can
easily be found from other industrial sectors or by outsourcing relevant work tasks to
external specialized companies.
Agreeing that all different professionals need to work more closely together, since modern
vessel designs now present a higher level of integration than before due to the complexity
of the systems they are equipped with and their current level of automation. To this end,
the sector is in need of professionals with proper managerial skills, capable of leading multidisciplinary teams and managing the relevant information and know-how.

Employment needs
Building upon the job vacancies analysis presented in the previous sub-section, the current
employment needs of the responding companies were investigated through the questionnaire
survey, along with the minimum education and training requirements they set for each job position
available and the difficulties they experience in finding well-qualified personnel who meet the
criteria and their needs.
Although most of the companies that participated in the survey stated that they do not currently
have any job vacancies, they indicated that in most cases it is difficult for them to find appropriate
employees who are equipped with the skills and qualifications that they require. A considerable
mismatch between skills supply and demand does therefore exist, and this needs to be effectively
addressed so that the sector can achieve greater levels of efficiency, and consequently faster
growth rates.
From the companies that did have vacant positions at the time of the survey, 53% indicated that
they find it quite difficult to fill them, while 12% experience severe difficulties due to the lack of
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skills that applicants present. Furthermore, the minimum requirements, in terms of education
and training that the companies set for the different occupational groups in demand were indicated
(Table 16). For engineers and engineering technicians, higher requirements are demanded, while
more basic education and training levels are sought for the rest of the occupational groups.
Table 16: Minimum requirements in education and training for each occupational group in the shipbuilding sector.

Occupational group

Minimum required level of education and training

Engineers

Tertiary education (BSc and MSc)

Engineering technicians

BSc or Vocational training

Draughtspersons

Upper-secondary Vocationally-oriented

Metalworkers

Upper-secondary (Vocationally- or Generally-oriented)

Electricians and electronics technicians

Upper-secondary Vocationally-oriented

Mechanics

Upper-secondary Vocationally-oriented

Surface treatment workers

Upper-secondary / Generally-oriented

Boat artisans

Upper-secondary / Generally-oriented

Machinists

Upper-secondary (Vocationally- or Generally-oriented)

Carpenters

Upper-secondary (Vocationally- or Generally-oriented)
(Source: authors’ own elaboration)

The results of the questionnaire survey described above were complemented with some
interesting insights collected during the interviews. In particular, experts were asked to share their
opinions regarding whether current job vacancies address those occupational profiles for which
the need for reskilling and/or upskilling is the greatest. Almost all experts agreed with this
statement, with most of the current demand focusing on both technical (i.e. electrical / electronic
engineers, welders & torch-cutters) and managerial positions (i.e. project managers and
supervisors).
The experts also confirmed that there are difficulties in filling the open job positions with wellqualified personnel, often forcing companies to go beyond the national or even European labour
market and recruit professionals from other parts of the world. It was reiterated that appropriate
solutions must be adopted to close this gap resulting from the current skills supply and demand
mismatch. The possibility of employing skilled personnel from other production sectors in which
technical and organization developments are more advanced was also put forward for
consideration, since in this way it would enable operational benchmarking to be achieved on a
larger scale.
Particular emphasis was also placed by the experts on undertaking measures to ensure that
talented and experienced employees already working in the sector, do not leave it to pursue
opportunities in other industrial sectors (e.g. aviation, automotive, etc.), which may offer better
career and remuneration opportunities. To this end, shortfalls caused in the respective
occupational groups can be avoided. Overall, this challenge, in combination with the retirement of
older and experienced personnel and the general difficulty of attracting and retaining younger
people, is proving to be one of the main reasons for the increase in skills gaps and the shortfalls in
experience, resulting in quality issues for several years.
Some more targeted feedback i.e. addressing specific parts of the shipbuilding value chain was also
provided by the experts. More specifically:
 With regard to the production of yachts and recreational boats, significant shortages were
reported in engineering and technical staff as well as in authorized helmsmen and
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navigators of motor boats (especially in Poland). This holds back, to an important extent,
the technology and business development of the industry, considerably limiting its
competitiveness on the global market.
Technological advancements and emerging trends are expected to further ensure the
sustainable development of ship-recycling activities, as strong efforts are required for
preventing environmental damage and ensuring the safety of the workforce. Strict
environmental legislations need to be in place so that support from society is provided and
the interest of relevant stakeholders is attracted.

The aforementioned points stimulated a well-directed discussion between the experts during the
Focus Group meeting. The experts agreed with all the results of the previous steps and underlined
that young engineers as well as blue collar workers currently lack the necessary experience,
and are thus not ready to be directly introduced into the job, mainly since the industry’s needs will
not be met. The requisite experience cannot be acquired exclusively from universities and schools,
and thus alternative forms of training must be provided as soon as possible, since emerging trends
will probably amplify the problem if no action is taken. The problem however is rather complex
and all such issues arising especially due to the lack of skilled blue collar and lower level
technicians need to be addressed. The all too common practice of employing inexperienced
engineers and higher level technicians that nevertheless lack specific practical skills in order to fill
open positions inevitably causes disruptions and delays in the production process. Additionally,
some experts paid particular attention to meeting industry needs for (i) project managers,
especially those with full knowledge of the field, and familiarity with the entire shipbuilding
process, times, costs and all other important aspects of a project, and (ii) designers / design
engineers (i.e. naval architect) as actual design training constitutes only a small part of their studies
compared to other subjects like analysis techniques (CFD, Hydrodynamics, etc.). Graduates are
usually good at applying this kind of knowledge but they have very few of the skills and experience
required for the practical part of the design. This particular gap is actually getting wider all the
time as the universities cannot catch up with the design skills currently required by the shipyards.
To take the Netherlands as an example: this country specializes in the construction of high-end and
very complex vessels and it has proved very hard to find skilled and ready-for-work designers.
Last but not least, the experts indicated that the cost of practical training for new employees is very
high for companies; SMEs in particular are facing important challenges in this respect since
significant resources must be committed for this purpose. To this end, intermediate training
schemes and new learning models must be developed through the collaboration of the industry
and E&T providers, in an attempt to increase and /or flesh out the associated learning outcomes,
a move which could consequently shorten the introductory time needed for real-time entry into
work. European shipyards could thus lower the costs associated with the training of new
employees, and as a result be more competitive against other markets.
Skills gaps
Aiming to deepen the insights received from the previous activities that had been undertaken, the
core part of the questionnaire survey focused on the identification of the most important gaps that
the workforce presents today with regard to both hard and soft skills. Both sets of skills were
regarded as of equal importance, while pointing out that in several cases overlaps do exist (e.g.
foreign languages) and that hard skills can only be efficiently (re)evaluated and enhanced if they
are underpinned by the appropriate soft skills.
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Hard skills
The companies that participated in the survey were asked to indicate which, in their opinion, are
the most important gaps that exist today with regard to hard skills, and where the focus of E&T
programs should be placed so that the identified gaps can be successfully addressed in the near
future. Building upon the outcomes of the previous activities, respondents were provided with a
list of pre-defined answers, while a free-text option was also available for indicating any other
additional gap.
According to the survey results (Figure 12), specific technical skills of blue-collar workers i.e.
mostly torch-cutting and welding techniques proved to be the main gap of today, followed by a lack
of project management skills in white-collar employees. Reading and writing skills in foreign
languages and digital skills followed next with roughly equal priority. Interestingly, the survey
results turned out to actually validate the insights provided by the experts during the second round
of regional workshops.
Specific technical skills
(torch cutting, welding, etc.)
Project management
Foreign languages – reading and writing
Digital skills (e.g. ICT skills, remote-controlling,
data analytics, smart device handling, etc.)
Machine / equipment handling and operating
Process management and planning
Using and understanding numerical or
statistical information
Mechatronics
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Figure 12: Most important gaps in hard skills (% of responses) (Source: authors’ own elaboration)

The aforementioned results were further elaborated by the selected industry experts both during
the personal interviews that were conducted, and within the relevant discussions that were held
during the Focus Group meeting. In particular, the following points were raised:


With regard to the specific technical skills mentioned above, the increased importance of
welding techniques nowadays was reconfirmed. Welders are in high demand and can be
deployed in the multiple projects that are now taking place in several different countries.
In general, it was highlighted that the existence of employees with well-developed specific
technical skills (e.g. sandblasting, and the assembly and installation of electrical and
electronic systems were also mentioned as important) can give a strong competitive
advantage to European companies, enhancing their market position not only within the
continent but also around the world. With particular regard to welders, specific emphasis
was placed on (a) the major lack of relevant training programs, which present different
requirements than those, for example, of programs that provide digital skills and can be
conducted in a classroom or via one’s computer, and (b) the qualification and certification
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of their skills for the sector, which is now being undertaken by classification societies.
Although graduates of relevant VET programs may possess the basic welding knowledge
and techniques, they still need to be accredited for working in the sector. Unfortunately, not
many companies are willing to pay the extra cost for professional training and / or
qualification. Such training should be conducted at well-equipped laboratories where
‘destructive’ testing can be undertaken, so that trainees successfully acquire and / or
develop all relevant skills and competences that the industry currently needs. However, this
raises the total cost of such programs considerably, explaining, to some extent, their current
limited number.


With regard to digital skills, it was underlined that within the sector there are significant
differences with regard to the level of technological adoption and digitalization of industry
actors. Some companies (e.g. in the Netherlands) have already made this technological leap,
while others have still maintained most of their previous manual processes. Though, at the
moment, the demand for such skills varies, it is expected that it will be intensified in the
near future. With respect to 3D design skills in particular, which were mentioned as being
really important, it was pointed out that the relevant basic principles are similar to those of
other industrial sectors and therefore introductory general design training courses could
well be effectively combined with courses specializing in the shipbuilding industry.



With regard to project management skills, particular emphasis was placed by the experts on
sound knowledge of lean management and planning approaches, as well as on developing
a deep understanding of the entire lifecycle of different shipbuilding projects. Furthermore,
some experts emphasized that employees should also be well aware of the complexity of
different production processes, since the careful design and optimization of the latter has a
major impact on the entire value chain.



The experts agreed with the priority given to foreign languages, especially English, but also
to other key languages such as Chinese, Spanish, Italian, etc. Several experts argued
however that this is hardly an issue for most of the large international companies, as they
already use English as their second language. If there are relevant shortages in language
skills, the situation can be remedied by the use of technical translation services.



Apart from the aforementioned gaps in hard skills, some experts also drew attention to the
substantial and inevitable changes awaiting the industry in the near future, following the
introduction and greater use of alternative fuels in shipping. Therefore, the experts
emphasized the need for technical skills that are relevant to new engine types, cryogenic or
overpressure technology (e.g. hydrogen) and the manufacturing, application and surface
finishing of composite materials, along with the handling of CNC machines and robots.

With regard to the aforementioned hard skills, the interviewees were asked to indicate, in their
opinion, what exact knowledge or qualities their employees have to possess. Professionalism and
excellent knowledge of their field of activity were commonly regarded as necessary values. Being
open and able to work with professionals of different disciplines and actually understand how
different activities are combined and interact with each other were also stressed, during the
interviews, as important values. The views shared during the Focus Group meeting were similar.
It was pointed out, as a final remark, that addressing the existing gaps in hard skills is more critical
than addressing those in soft skills, since more financial resources are needed and the whole
process generally requires considerably more time, bearing in mind the difficulties that exist in
developing relevant educational and training programs that can successfully meet all the latest
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requirements of the sector. If the latter are not in place, students may well follow other learning
pathways and will then need more time (e.g. 1-2 years) to develop sector-specific knowledge and
acquire the necessary experiences for providing added-value to the industry and the sector as a
whole.
Soft skills
In addition to hard skills, gaps in soft skills were also identified building upon initial insights that
had been collected, as previously mentioned, during the three regional workshops (of the second
round) that addressed the shipbuilding sector (see pages 57-58). More specifically, the findings of
the initial expert consultation were listed as options in the questionnaire, with regard to the most
important gaps in soft skills, that respondents could choose from 21 so that a certain prioritization
could be established. As depicted in Figure 13, critical thinking and problem-solving,
communication and collaboration and creative thinking and innovation were the three biggest gaps
that the workforce currently presents in terms of soft skills.
Critical thinking and problem solving
Communication and collaboration
Creative thinking and innovation
Leadership and responsibility
Flexibility and adaptability
Productivity and accountability
Initiative and self-direction
Knowledge management and transfer
Ocean literacy
ICT literacy
0%

10%

20%

30%

40%

50%

60%

70%

Figure 13: Most important gaps in soft skills (% of responses) (Source: authors’ own elaboration)

Those selected experts interviewed in the next step fully agreed with the aforementioned
priorities, thus provided some further insights into the qualities that employees need to present in
order to acquire or develop the required soft skills. Professionalism, being part of and efficiently
working in multi-disciplinary teams as well as being able to develop inter-personal relationships
were acknowledged as the most important of those qualities, which can support employees into
successfully developing the required soft skills.
The relevant discussions that took place during the Focus Group meeting were well aligned with
all the above, with experts also pointing out that the ongoing health crisis is likely to further
intensify the need for soft skills development for both blue and white-collar workers. To this end,
flexibility (mostly being interpreted as an ability to swiftly adapt to new situations and working
conditions) will receive greater attention in the near future as will decision-making, so that good

Respondents could also indicate any additional gap not included in the list through an open-text option that was
available
21
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solutions which are well structured to address emerging challenges can be successfully
implemented.
Relevant internal or external training courses can give employees well-planned support to help
them to develop the necessary soft skills. Through the use of online conference tools, relevant
experts from all over the world can be engaged and provide their inputs so that a more holistic,
multi-cultural approach is adopted. This whole process however requires a sea-change in the
perspective of companies in the shipbuilding value chain, which are generally more conservative
and resistant to change. Commenting within this context, the experts stated that there is, at all
different levels within a company’s structure, a general lack of managers who possess the kind of
mentality / attitude capable of driving the aforementioned developments; the reason is that these
positions are very often filled by promoting long-standing employees, who however fail to present
the necessary management perspectives.
Methods for addressing the identified skill gaps
The questionnaire survey also required respondents to indicate which, according to their opinion,
is the most appropriate method for employees to acquire or develop the required hard and soft
skills. Figure 14 shows that for the hard skills, on-the-job training was the preferred solution
followed closely by the development of relevant professionally accredited training
courses/seminars/programs and the establishment of mechanisms that can support the efficient
transfer of knowledge and experiences that older workers have acquired over the years to new, young
professionals. These findings are in fact perfectly in line with the initial expert feedback, which
stressed that (a) young professionals are not ready to enter the industry directly, and immediately
provide added value; they must undergo a certain transition period, quite often not very short,
before they are able to meet the required expectations, and (b) the aging of the workforce is an
important challenge that must be given careful consideration so that all available knowledge and
experiences are not lost but preserved and exploited in the best possible way.

Transfer of experience and
knowledge of older workers

58%

44%

Through on-the-job training
64%
(mentoring, shadowing)
Attend a professionally accredited
training course/seminar/program

47%

60%

Master program

65%

28%

Bachelor program

33%

VET program
80%

26%

35%

25%
60%

40%

Hard skills

15%
20%

0%

20%

40%

60%

80%

Soft skills

Figure 14: Most appropriate method for employees developing the required hard and soft skills (Source: authors’ own
elaboration)
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With regard to soft skills, setting targeted professional courses/seminars/programs was the
preferred solution for their development and as it has been stressed before, different types of
expertise from multiple contexts can be combined.
Although for both hard and soft skills, educational programs were rated lower on the priority scale,
which is understandable to some extent since they mostly provide more basic and/or general
knowledge and qualifications, the view of the experts was nonetheless that it is essential to reform
and properly update such programs so that they become better aligned with the current business
environment, working conditions and the emerging needs of the industry. This conclusion also
validates the findings of the skills supply analysis.
All the experts interviewed were in full agreement with the aforementioned findings of the
questionnaire survey. More specifically, it was collectively acknowledged that conventional E&T
programs are not sufficient to cover all industry requirements. While updating them properly
would, as stated before, be an important step forward, there is still a real need that those programs
are systematically combined with professional courses and on-the-job training schemes in
particular. The former need to be certificated by a competent standardization body, awarding body
or a recognized international organization / association so that the acquired skills and
competences can be accredited across Europe. Some companies have developed such courses inhouse, but there are not many since the associated costs are often high. Looking at alternative
solutions, there needs to be more on-the-job training schemes, so that young professionals can
efficiently acquire the types of experiences that will enable them to add direct value to the
company that employs or will employ them. Some interviewees suggested that such a process
could even be extended at an earlier stage (i.e. at secondary education level), where for certain
subjects theoretical studies can be combined with real-world practical experiences so that
students develop a better and deeper knowledge and understanding. For certain occupational
profiles (e.g. welders, etc.), on-the-job training is not an option but a requirement; with limited
testing opportunities available, it must be ensured that no safety issues emerge and the required
work has been performed successfully according to the required standards.
The interviewees also stressed that during periods of crises such as the global financial crisis of
2008 or the current health crisis of COVID-19, there is always a lower demand for new but
inexperienced workers who have mostly acquired their skills through their participation in
academic and training programs; there is concomitantly a greater need for employees with
transferable skills that can support companies to adapt to new conditions as swiftly as possible.
Such were the main features of the discussions held during the Focus Group meeting. Further
consensus was reached with regard to the aforementioned methods and an indicative example was
provided in order to demonstrate the approach that the shipbuilding sector should follow. The
example came from the medical sector, where students receive several years of general theoretical
knowledge before specializing in a specific medical field through practical exercise undertaken in
a hospital for several additional years. Such an approach could also benefit the shipbuilding sector
and in fact has been taken up over the past few years by some educational providers in certain EU
countries such as France, Poland, Germany, etc. A typical example is “Ensta Bretagne” a French
engineering school that provides multi-disciplinary graduate and post-graduate studies. In one of
its M.Sc. degree programs, students spend half of the program in the classroom and the other half
in selected shipyards, demonstrating in that way a modern educational method that may become
mainstream in the near future.
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3.5 Supply and demand mismatch
The information reported in the two previous sections clearly show that there is a certain
mismatch between skills supply and demand in the shipbuilding value chain, which needs to be
effectively addressed so that the sector can achieve further growth and its global competitiveness
can be further enhanced. The current mismatch was one of the key topics put forward as a
discussion item in the Focus Group meeting, so that experts could provide their opinion as to how
skills supply and demand can be better aligned.
Initially, the experts agreed with the overall findings of the two previous sections and stated as a
general remark that the existing E&T programs offered within the European context are not wellaligned with the requirements of the industry, although a few exceptions do exist in some
countries, referring mostly to post-graduate programs. Italy is a typical example of this overall
situation. The relevant tertiary education programs offered there, are not fully in line with the
current operational reality. As one of the experts pointed out, engineering graduates employed for
covering different operations within a workshop, a construction site, etc. are not properly
prepared for adhering to the existing working requirements. The companies are therefore obliged
to address this problem themselves, usually at their own expense. This situation did not change
much even when the three-year educational programs were introduced, which aimed to speed up
access to the labour market. The experts also noted that the relevant programs currently on
offer across the European context present considerable differences (i.e. different approaches
followed), which further increase the significant efforts that have to be made for workers to adapt
efficiently to the respective working environment, and that obviously limits the mobility of
workers to a certain extent.
The lack of practical knowledge on the part of several educators, who very often are not closely
engaged with the industry, was also stressed as an important issue to take into consideration. Of
course, a good balance needs to be struck as higher educational institutes concentrate more on
providing students with the necessary theoretical knowledge that will help them to advance
professionally in any specific sector where they choose to seek employment.
Several recommendations were thus made by the experts as to how the aforementioned
mismatch between skills supply and demand can be effectively addressed. These are summarized
as follows:






National professional bodies should be authorized to provide accreditation to certain E&T
programs. Appropriate governmental bodies or agencies may also undertake such a role
but in any case the main aim is to maintain open and effective communication channels
between academia and the industry. A centralized system supported by a European
professional body might also ensure that the difference that programs across Europe
present are minimized, and thus labour mobility would be facilitated to a greater extent.
New E&T programs should integrate on-the-job training in their approach, so that
theoretical knowledge is efficiently combined with practical experiences. In that way, the
labour market can be supplied with ‘ready-to-work’ young professionals, taking in that way
the burden from the back of companies. Several of the latter should therefore support and
be engaged in such programs, since the benefits to be generated can be substantial.
Furthermore, training seminars should be organized more regularly so that the existing
workforce is up to date with all latest advances and can swiftly integrate the new
requirements into their working routines.
Performing a more detailed analysis of the market and its relative dynamics would also be
of significant added value. Such an analysis can follow a top-down approach i.e. considering
the European context first and then going down at national and regional level, defining
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priorities based on the level of demand. EU funds may provide the financial support
required for undertaking such an analysis, which chambers of commerce or other industrial
associations in different Member States and regions can exploit and put forward issues to
be addressed for the benefit of the local industrial community. Those actors may also
organize targeted training seminars which will be welcomed by the industry especially if
part of the associated costs is subsidized by exploiting available public funds.
The industry actors need also to focus on the proper reform of their human resource
policies and the mechanisms that they have in place for the replacement of retired
employees, so that all available knowledge and experiences are not lost but efficiently
transferred to the new generations.

The experts also touched upon the challenge that the world is now commonly facing i.e. the COVID19 pandemic, discussing how the sector may effectively respond to its serious implications. The
health crisis has already imposed a profound impact on the production chain with several vessel
construction plans being delayed or even cancelled. Developing synergies with other sectors and
exploiting skills that can be efficiently transferred throughout the shipbuilding sector is a
prominent solution that may allow the latter to stay competitive and retain its existing workforce
capacity.

3.6 Skill gaps and shortages
Tables 17, 18 and 19 below were prepared with the aim of effectively summarizing all the key
information reported in the previous sub-sections, and more clearly demonstrating the key takeaway message for the shipbuilding sector with regard to the main skill gaps and shortages. Tables
17 & 18 provide an overview of those gaps and shortages for both hard and soft skills respectively,
summarizing all key points coming out of the supply and demand analysis, while Table 19 provides
a brief overview of the key recommendations that were provided for addressing the identified gaps
and shortages.
Table 17: Main gaps and shortages with regard to hard skills for the shipbuilding sector

Skills category

Skill gaps and shortages

Specific comments




Engineering





Electronic & electrical
engineering skills
Skills in automation
Engineering design skills
Skills in marine engineering







Those gaps mostly refer to occupational profiles
undertaking high-end technological activities
Electrical engineers and engineers with design skills
were among the top three occupations in demand
according to the job vacancies analysis that was
conducted
Although several engineering programs are offered
within the European context, the qualifications
provided to graduates are inadequate and should be
complemented with the provision of practical
knowledge so that graduates are more ready to
directly enter the labour market and provide added
value
Electronic & electrical engineering skills as well as
skills in automation are currently provided by a
small number of educational and training programs
Courses for developing / enhancing design skills are
only a small part of engineering studies compared to
analysis techniques, etc.
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Skills category

Skill gaps and shortages






Business
management








Project
management









Design



Specific comments

Knowledge of business
management tools
Lean management
Quality management
Knowledge to efficiently
coordinate different projects /
works and take informed
decisions
Team building and management
techniques (especially of interdisciplinary teams)
Skills for communicating
technical knowledge and work
guidelines (especially to interdisciplinary teams)
Holistic perspective of
shipbuilding projects,
considering all different phases
and the respective needs they
present as well as their
interrelations and cascading
effects / impact of certain actions
/ activities



Knowledge of the life cycle of
shipbuilding projects
Project planning and
organization
Resources planning and
monitoring
Knowledge and efficient
exploitation of available financial
instruments
Design and optimization of
production processes
Logistics and supply chain
organization



Knowledge of design software
(e.g. CAD)
3D design
Data-based modelling
Knowledge of different
production processes
Knowledge of all safety and
regulatory parameters;
Knowledge of any changes in
relevant regulations and possible
implications in work flows and
conditions











The industry is in great need of managers with a solid
technical background
Managers were the occupation in highest demand
according to the job vacancies analysis that was
conducted
Some companies perform in-house training for their
managers but these are very low in number

The skills supply analysis highlighted that the
relevant E&T programs do not provide, to a
satisfactory extent, management skills that the
industry is in need of
The industry needs project managers that have an
excellent overview of all aspects of a project,
considering possible interrelations and cascading
impacts, so that they can better support its successful
implementation and operation over time

The skills supply analysis showed that there is a
considerable lack of E&T programs addressing
vessel design processes
3D design and knowledge of CAD software are some
of the skills that the industry is currently in greater
need of
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Skills category

Skill gaps and shortages





Technical






Digital







Foreign
languages



Specific comments

Welding techniques (e.g. welding
and casting requirements of new
materials, torch cutting, etc.)
Composite materials
manufacturing, application and
surface finishing
Assembly and installation of
engines of new type
Knowledge of cryogenic and
overpressure technology (such
as hydrogen)
Electrical and electronic systems
assembly and installation
Handling of cranes, CNC
machines and robots



Digitalization and optimization
processes for improving
operations
(Big) data analytics
Handling of ERP and MRP
systems
Programming and handling of
CNC machines and robots



There is a lack of courses in relevant E&T programs
providing digital capabilities (e.g. the programming
and operation of CNC machines are addressed only
by a very small number of VET programs)

Ability to fluently communicate
in the English language
Reading and understanding of
engineering drawings, technical
specifications and user manuals
which are all in the English
language
Knowledge of other languages
(e.g. Italian, Spanish, Chinese) for
supporting communication and
collaboration with other
companies involved in the
shipbuilding value chain



This gap mainly applies to SMEs, as this is hardly an
issue for most large international companies
Technical translation services may overcome issues
that may be encountered with regard to technical
documentation, but may be costly and/or timeconsuming








The VET programs identified as addressing technical
workers provide only some more general
qualifications and not those necessary for direct
employment into the shipbuilding industry
Technicians often lack the necessary practical
knowledge, and thus need to be trained on-the-job
The aforementioned lack of the necessary practical
skills results in disruptions and delays being created
in the production process. The time therefore that a
technician needs to be introduced to the relevant
work conditions needs to be shortened
The ability to work at heights, in confined spaces and
with no light needs to be better addressed by
relevant E&T programs so that no safety issues arise

(Source: authors’ own elaboration)

Table 18: Main gaps and shortages with regard to soft skills for the shipbuilding sector

Skills category

Skill gaps and shortages


Communication
& collaboration

Leadership and
responsibility





Ability to communicate in
different languages (mostly
English) and in inter-disciplinary
teams
Ability to establish and manage
horizontal and vertical
relationships

General comments




The currently available E&T programs that were
identified do not properly address / support the
development of the necessary soft skills.
Experts concluded that the most effective way of
developing these soft skills is by attending
professionally accredited training courses, seminars
or programs

Ability to take informed and
evidence-based decisions
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Critical
thinking and
problem
solving
Creative
thinking and
innovation

Knowledge
management
and transfer



Ability to lead inter-disciplinary
teams and effectively distribute
roles and responsibilities



Knowledge of problem-solving
techniques
Quick and efficient solution
finding
Quick decision-making capability





Monitoring of technical and
technological advancements and
quick adaptation to work flows
and conditions



Ability to efficiently manage and
use new knowledge acquired
through different means (E&T
programs, practical experiences,
etc.)
Ability to transfer acquired
knowledge to others (e.g. new
employees)



(Source: authors’ own elaboration)

Table 19: Summary of recommendations provided to address the aforementioned gaps and shortages in hard and soft skills for
the shipbuilding sector

Type of education / training

Comments



It is ideal for developing the required hard skills.
It should be efficiently combined with formal educational programs
(i.e. introduce courses developed jointly by industry representatives
and the respective E&T providers) to supply the labour market with
young professionals prepared and ready to immediately provide
value to the industry.



The knowledge, experiences as well as professional values that older
workers have acquired and developed over the years should not be
lost, but be effectively transferred, through proper mechanisms, to
young employees to support their professional development and
career advancement



Few companies actually practise in-house training, addressing
mostly senior-level managers. This is mainly attributed to the
substantial resources (both human and financial) that are required.
Receiving support (e.g. financial) through a proper scheme /
initiative (e.g. national, regional, etc.) may allow additional
companies to introduce such a form of training and enhance the skills
and competences of their employees, by engaging leading experts in
the process.




Such programs are ideal for developing both hard and soft skills
They incorporate international standards (e.g. welders’ certification,
Project Management Professional certification, etc.), which is critical
for students / young professionals
They need however to be combined with on-the-job training (i.e. the
providers of such programs should develop synergies with relevant

On-the-job training

Knowledge and experience transfer
mechanism

In-house training

Professionally-accredited training
courses / seminars / programs
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companies which would be mutually beneficial for both) so that
much-needed practical experiences are also provided.
Under-graduate programs (B.Sc.)




Post-graduate programs (M.Sc.)

VET programs

Most of the currently available programs were characterized as
inadequate for addressing industry requirements
The theoretical knowledge they provide needs to be combined with
practical experiences to a greater extent than today. Increased
engagement of education / training with companies working in the
sector may provide such opportunities, to the benefits of all
concerned.
Despite their more technical approach, the VET programs identified
address the first phases of specialisation only, and do not go into
more specific directions that would allow graduates to directly enter
the shipbuilding industry
(Source: authors’ own elaboration)
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4. The offshore renewable energy sector in Europe
4.1 Sector evolution and general overview
Offshore renewable energies account for nearly 2% of the global power production (REN21,
2019)22. However, the sector is growing very rapidly, due to increasing climate change concerns
and recent technological developments. Effective exploitation of all renewable energy sources
within the European context would lower the current high dependence of the European Union
on fossil fuels for electricity generation, enhancing in that way energy security and also reducing
greenhouse gas (GHG) emissions, and in turn global warming effects23.
The main forms of offshore renewable energy include today (i) offshore wind energy, (ii) ocean
energy, and (iii) offshore solar energy. Of these, offshore wind energy is the most mature one,
having been developed and exploited to a greater extent, and already makes a significant
contribution to electricity generation. The development of the other two sub-sectors is also
progressing fast, and both technologies are now on the verge of commercialization.
4.1.1 Offshore renewable energy sub-sectors
4.1.1.1 Offshore wind energy
Wind energy is a renewable, clean and inexhaustible source of energy, whose productivity
depends on wind speed and frequency, as well as on any future technological advancements that
can further augment the efficiency of wind turbines. The marine environment itself is even more
favourable for accommodating relevant developments, since the velocity of ocean winds is
typically higher and more stable. Because of this, offshore wind farms can account for higher
productivity levels than onshore ones and can ensure a considerable and stable supply of energy.
They may therefore successfully meet the energy needs of EU coastal areas, which have
increased considerably over the last few years as a result of high urbanization rates reported.
To this end, the offshore wind energy sub-sector has been experiencing considerable growth
over the last decade, and more specifically since 1991 when the first farm was constructed in
Denmark. According to the International Energy Agency24, almost 80% of the global capacity of
offshore wind energy (i.e. 18.7 GW in 2017, which accounts for 0.3% of global electricity
generation) is located in the North Sea. In general, the capacity potential of offshore wind energy
in that region has been estimated at 2.700 GW, with 50% likely to be reached by 2030 taking
into consideration the required investments. Alongside Europe, China is also investing heavily
in large-scale offshore wind facilities (e.g. of 2.7 GW capacity), while smaller developments can
also be found mainly in the U.S., Korea and Japan (IEA, 2018).

REN21 (2019). Renewables 2019 Global Status Report. REN21 Secretariat: Paris. ISBN 978-3-9818911-7-1.
Retrieved from https://www.ren21.net/wp-content/uploads/2019/05/gsr_2019_full_report_en.pdf.
23 European Commission (2014). Blue Energy. Action needed to deliver on the potential of ocean energy in European
seas and oceans by 2020 and beyond. COM(2014) 8 final. Retrieved from https://eur-lex.europa.eu/legalcontent/GA/TXT/?uri=CELEX %3A52014DC0008.
24 International Energy Agency (2018). Offshore Energy Outlook – 2018. World Energy Outlook Series. IEA
Publications: Paris.
22
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According to the latest data from WindEurope 25 , the total installed offshore wind energy
capacity in Europe amounts today to 18.5GW. This corresponds to 4.543 grid-connected wind
turbines (including partially grid-connected turbines) organized in 105 offshore wind farms
located in 11 different countries (Table 20). On an annual basis, the load factors of these turbines
ranged during the previous year (i.e. 2017) between 29% and 48%26.
Table 20: Total installed offshore wind energy capacity in Europe per country for 2018

Country

Total installed
capacity (MW)

United Kingdom (UK)
Germany
Denmark
Belgium
Netherlands
Sweden
Finland
Ireland
Spain
France
Norway
Total

8,183
6,380
1,329
1,186
1,118
192
71
25
10
2
2
18,499

Total
installed
capacity (%)
44.2
34.5
7.2
6.4
6

No. of wind
turbines
1,975
1,305
514
274
365

1.7

110

100

4,543
(Source: WindEurope, 2019)

Taking into consideration all relevant on-going projects, the total installed capacity of offshore
wind energy in Europe is expected to increase by 3.1GW and 3.2GW in 2021 and 2022
respectively, in the wake of developments especially in France which, according to estimates,
will then have become the second largest market in Europe after the UK. Beyond 2022, however,
market uncertainty increases. Some EU Member States have just started drafting their National
Climate Action Plans (NCAPs) for the period after 2020, with Germany being the only country
that has committed, through relevant legislation, to install 700MW of offshore wind power per
year between 2023 and 2025, and 840MW per year between 2026 and 2030 27.
As depicted in Table 18, offshore wind energy is being exploited in several EU countries, with
the relevant technology still improving. Different types of wind turbines and sub-structures are
available, considering the requested capacity and/or their structural form (e.g. fixed, floating).
The average capacity of newly installed wind turbines in 2017 was approximately 5.9MW, but
turbines of larger capacity (i.e. 8MW) are already available and it is anticipated that some even
larger ones (i.e. 12MW) will be developed in the near future (Figure 15) (WindEurope, 2017,
IEA, 2018).

25

WindEurope (2019). Offshore Wind in Europe in 2018: Trends and statistics. Brussels: WindEurope.
WindEurope (2018). Offshore Wind in Europe. Key trends and statistics 2017. WindEurope: Brussels, Belgium.

26,21
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* Expected year of commercial deployment.
Figure 15: Evolution of the commercially available offshore wind turbines in accordance with their turbine diameter (m) and
their capacities (MW) (Source: adapted from IEA, 2018)

4.1.1.2 Ocean energy
The ocean and the seas represent enormous and inexhaustible sources of energy 28 . Though
various means and technologies have been developed for exploiting ocean energy, they are
currently at different levels of maturity and market readiness. More precisely, these include: (i)
wave energy, (ii) tidal stream/current and ocean current, (iii) tidal range, (iv) ocean thermal
energy conversion, and (v) salinity gradient (Ocean Energy Forum, 2016; TPOcean, 2016; Ocean
Energy Systems, 2018; Rusu et al., 2019).
Ocean energy currently holds only a minor share of global electricity generation. In 2017, the
global ocean energy capacity amounted to approximately 0.6GW, with 1.4TWh gross electricity
generation (IEA, 2018). However, its growth potential is significant and should be effectively
reached so that the share of renewables in the energy mix increases and future needs in energy
demand can be successfully met. More specifically, according to estimates, wave and tidal energy
would be able to cover at least 10% of the energy demand in the EU by 2050 (TPOcean, 2016).
This estimation is based on scenarios under which 100GW of ocean energy capacity could be
installed and deployed in Europe until the aforementioned time horizon (TPOcean, 2016).
The most promising locations in Europe for the deployment of ocean energy technologies are
the Atlantic seaboard, the Mediterranean and Baltic basins as well as Europe’s outermost regions
(e.g. Canary Islands, Azores, etc.). As has also been stressed by the EC, ocean energy is especially
important for island nations and regions, since it can effectively contribute towards their
becoming energy-independent, completely replacing their import needs for fossil fuels.
The total installed capacity of ocean energy in Europe, taking into consideration cumulative
capacities and net additions, was about 247MW in 2018 (Figure 16). The majority of ocean
energy facilities is concentrated in North-West Europe (Figure 17), with France leading the
relevant market, accounting for almost 89% of existing capacity (IRENA, 2018b)29.

Ocean Energy Europe (2017). Ocean energy project spotlight. Investing in tidal and wave energy.
International Renewable Energy Agency (IRENA) (2018b). Statistics Time Series. Retrieved from
http://resourceirena.irena.org/gateway/dashboard/?topic=4&subTopic=16.
28
29
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Figure 16: Total installed capacity of ocean energy in Europe (2010 – 2018) (Source: authors’ own elaboration based on data
from IRENA, 2018b)

Figure 17: Installed capacity of ocean energy per country in Europe (in MW) (Source: authors’ own elaboration based on data
from IRENA, 2018b)
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The different forms of ocean energy and their growth potential in Europe are briefly outlined
below.
Wave energy
The movement of waves can be exploited to generate electricity (Ocean Energy Forum, 2016).
More specifically, energy productivity depends on the height and the period of waves, which in
turn relate to the wind speed (TPOcean, 2016; Ocean Energy Systems, 2018). The relevant
facilities are quite flexible and can be located on-, near- and off-shore at a distance of over 100m
(Ocean Energy Forum, 2016).
Wave energy is a promising and emerging form of renewable energy that can be exploited in
Europe, considering the readiness level of the relevant technology (TRL), its productivity
potential, the number of relevant projects that have either been completed or are under
construction or consented, and the number of companies that have already been established in
Europe. More specifically, full-scale prototypes were developed in 2016 and tested the following
year (TRL 6). In 2018, the operational readiness of several wave energy facilities was tested,
facilitating in that way a timely start of relevant operations (Ocean Energy Systems, 2018). EU
Member States are leading developments in this particular sub-sector, with about 45% of the
relevant companies being situated in Europe, and mainly in the UK, Belgium, Denmark, Ireland,
Portugal, Spain, and Sweden (TPOcean, 2016; Ocean Energy Systems, 2018).
Tidal stream / current and ocean current
The flows of tidal stream and ocean currents can be used for energy production (Ocean Energy
Forum, 2016). Current flows are constant and have a single direction, which depends on the
direction of wind, water temperature, salinity and density (Ocean Energy Systems, 2018). Those
features highlight a significant energy productivity potential for the tidal current technology.
The relevant devices can be set-up in multiple locations such as the seabed, in mid-sea or floating
on the sea surface (Ocean Energy Forum, 2016).
Until 2016, the tidal current technology was being tested at full-scale and the first tidal current
farms were under development (TPOcean, 2016). In 2018, the technology advanced to TRL 7 –
8 with individual prototypes being tested in locations of potential commercial interest that can
be connected to the electricity grid (IRENA, 2017)30. While almost fully operational devices are
in place, what is currently missing is the demonstration in arrays (IRENA, 2017). However, some
tidal and ocean current energy devices are already at commercialization stage, such as the one
installed in the Shetland Tidal Array project in the UK (Ocean Energy Systems, 2018). Generally,
it is estimated that technological developments in tidal and ocean current energy will be
intensified in the next few years leading to a potential reduction of the associated costs. Today,
most applications are found in the UK, while there are also some completed projects in Italy and
France (Ocean Energy Systems, 2018).
Tidal range
Tidal range is the most mature technology of ocean energy (TRL 9), with the first relevant
projects dating back to 1960s (Ocean Energy Forum, 2016; TPOcean, 2016; IRENA, 2017). The
relevant technology harnesses the differences in sea levels caused by the gravitational attraction
International Renewable Energy Agency (IRENA) (2017). UN Ocean Conference. Input to concept papers for
Partnership Dialogues (5) and (6). OCEAN ENERGY.
30
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of the moon, the sun and other astronomical bodies on oceanic water bodies (Ocean Energy
Systems, 2018). Since this phenomenon can be accurately predicted, so can also the energy
produced from the relevant facilities. Additionally, since water is much denser than air, it can
capture more energy than wind power can, and to this end a higher efficiency (of about 25%)
can be reached (IEA, 2018). The tidal range technology presents several similarities to that of
wind energy, however with smaller turbine blades used so as to cater for the higher density of
water. The turbine arrays can be installed on or moored to the seabed or be floating. The main
installation schemes are tidal barrages and lagoons, which are often located near constrictions,
since at those sites a greater energy production can be achieved.
France is the current leader of the relevant market not only at a European but also at a global
level, with approximately 90% of the global capacity located there (e.g. the La Rance and the
Sihwa Lake Tidal Power Stations have a capacity of 240MW and 254MW respectively).
Furthermore, about 50% of the companies involved in this sector are located in Europe,
highlighting in that way a significant growth potential that may be exploited in the near future.
The latter can support Europe’s goal of becoming more energy independent and thus
significantly contribute towards lowering its energy imports which are currently quite high
(TPOcean, 2016).
Tidal range is at present the main ocean energy technology, with a share of 99% in productivity
compared with the other forms / technologies of ocean energy. In the near future, it is planned
to construct additional tidal lagoons mainly in the UK (e.g. Swansea Bay Lagoon in Wales 320MW, Cardiff - 3000MW, Newport - 1400 to 1800MW, etc.) (IEA, 2018). By 2050, it is
estimated that tidal range will cover an important share of the EU’s electricity needs, since it is
anticipated that about 30GW of tidal range capacity will be connected to the European power
grid.
Ocean thermal energy conversion (OTEC)
OTEC exploits the high temperature differences that exist between near-tropical surface
seawater and deeper ocean water, which can produce a significant energy yield (TPOcean, 2016;
Ocean Energy Systems, 2018). OTEC is not as widespread as the other ocean energy
technologies, but according to Ocean Energy Forum (2016) and TPOcean (2016), a number of
relevant demonstration plants are currently being developed in EU overseas territories (Ocean
Energy Forum, 2016). More specifically, although OTEC devices are only at TRL 5 or 6, relevant
facilities of different scale are being pilot tested. OTEC is not only used for electricity generation
but can also be exploited for heating and cooling purposes. A typical example of such an
application is the full-scale Sea Water Air Conditioning (SWAC) plant that has been constructed
in France (TPOcean, 2016).
Salinity gradient
Salinity gradient accounts for the difference in salt content between fresh- and seawater. The
latter is approximately 200 times more saline than freshwater and this causes differences in
pressure conditions. The salinity gradient method uses those differences in pressure to generate
electricity via chemical procedures. The main technologies that exist today are the Pressure
Retarded Osmosis (PRO) and the Reverse Electrodialysis (RED). The most suitable sites for
installing relevant facilities are deltas and fjords, where a greater amount of freshwater flows
out to the sea (TPOcean, 2016; Ocean Energy Systems, 2018; Seyfried et al., 2019).
89

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
Within the European context, salinity gradient has not been widely implemented, although its
deployment potential is considered to be significant (Ocean Energy Forum, 2016). On average,
relevant facilities have reached a TRL 4, as a handful of university-based research projects and
small-scale system operations have been implemented (IRENA, 2017). A typical example is the
plant established in the Netherlands, with a capacity of 50KW, which is already operational
(Ocean Energy Systems, 2018). Its technical potential is estimated to be approximately
1,650TWh∙a-1, but further technology developments are still required so that the latter can be
fully exploited (Ocean Energy Forum, 2016; Borthwick, 2017). Considering the above and
according to TPOcean (2016), salinity gradient is expected to add 30GW of grid-connected
capacity to Europe by 2050.
4.1.1.3 Offshore solar energy
Solar radiation can be harnessed through various technological means for conversion to
exploitable energy. The main relevant technologies that exist today are the Concentrating Solar
Power (CSP) and the Solar Photonic (BOEM, 2018). In CSP, the sun rays are concentrated on to
panels in order to heat fluids or solids, and then the produced heat is used to move other devices
and generate power. In Solar Photonic, the panels absorb solar radiation and directly convert it
into electricity or other useful forms of energy.
Solar energy has been widely applied onshore, but offshore applications are also starting to be
increasingly explored. Following advances in the development of floating solar panels, it is
anticipated that offshore solar energy will heavily compete with offshore wind energy in the
near future (Trapani et al., 2013; GreenMatch, 2018). The key parameters affecting productivity
are solar irradiation and the state of the sea, as the turbulence of the sea surface can negatively
affect the solar panels’ yield (Diendorfer et al., 2014). However, generally, floating solar panels
present improved operational performance, since the sun rays at sea are stronger, while water
evaporation can also contribute towards their natural cooling (Nichols, 2017).
Floating solar farms can be beneficial especially for countries with limited land space. Taking
into consideration climate characteristics, the Mediterranean Sea can serve as a promising
ground in Europe for relevant investments, presenting a significant energy production potential
(Diendorfer et al., 2014). However, relevant activities in Europe are still limited to a few pilot
cases, such as the one undertaken in the Netherlands in summer 2018. The latter covers with
solar panels an area of 30 m2 and will be supplying the Dutch mainland with electricity for the
next three years, while there are plans for its further expansion to 2,500 m2 for covering
electricity requirements of approximately 500 houses in the Netherlands (Dana, 2018).
China and Japan are at present leading relevant developments on the global scale. The time lag
in Europe can be mainly attributed to further research and development investments that still
have to be made, so that relevant plants can be efficiently located, planned and constructed
following appropriate business models. The current lack of effective maritime spatial planning
in several EU Member States, further hinders and complicates any such developments. With no
specific guidelines existing today with regard to available locations where such facilities can be
developed, it is impossible to attract any investment interest.
4.1.2 The offshore renewables value chain
The process of developing an offshore renewable energy project is a complex one. It usually
takes place in deep sea, while some relevant facilities are also installed near-shore. Offshore
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projects include a wide variety of processes, which present different requirements in terms of
labour force, skills and qualifications, etc. Specific also are the needs with regard to logistical
organization and the efficient coordination of all the work involved. This level of complexity is
also reflected in the value chain of offshore renewables (Figure 18), which generalizes relevant
processes in a specific manner so that they are applicable to all the different offshore renewable
energy technologies, presenting them in an organized and commonly understandable way. To
this end, the identification of relevant occupational profiles, along with their associated skills
and competences, can be facilitated and their respective influence and impact on each phase of
a project or on the whole project itself can be better understood.

Figure 18: Offshore renewables value chain (Source: authors’ own elaboration based on data from ILO, 2011; IECD, 2013;
DNV-GL, 2014; EGFSN, 2015; Cambridge Econometrics, 2017; Gould & Cresswell, 2017; IRENA, 2018a; and RenewableUK,
2018)

As depicted above, the value chain comprises of different activities. Some play a bigger role on
project implementation and are more labour-intensive, while others are more horizontal, and
undertaking a more supportive role. Due to their greater impact on the sector’s development,
the main focus placed in the following sections was on the former (i.e. primary activities), which
mainly consist of:






Site planning, which involves all preparations and processes that precede the
implementation of a project. These include: site investigation and selection, feasibility
studies, environmental and social impact assessment, construction permits and
agreements, project financing, farm design, grid connection contracts and selection of
suppliers. The overall duration of this activity ranges from 2 to 10 years depending on
the project’s characteristics and details.
Manufacturing, which includes the production of the different components of the relevant
infrastructure (e.g. turbines, cables, etc.). A wide variety of occupational profiles engage
in such activities, including engineers of various disciplines (e.g. design, electrical,
industrial, environmental, etc.), quality managers, technicians, assemblers, attorneys,
health and safety professionals, administration professionals, etc. The manufacturing
process is an ongoing procedure that can last for several years. However, as Original
Equipment Manufacturers (OEMs)31 handle projects of several different sectors, and thus
present more transversal skills, less attention is paid in the report to manufacturing
activities, compared with the other primary activities.
Construction and installation (C&I): C&I processes relate to the construction of the
relevant facility and include the transport, assembly and installation of project
components, as well as infrastructure development and its connection to the grid. The

EMISA Free and Fair Competition (2019) What is the actual meaning of OEM and why is it important to define?
Available at: https://www.linkedin.com/pulse/what-actual-meaning-original-equipment-manufacturer-emisa/.
31
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latter are essential for the commissioning of the project. This group of activities often
lasts from 3 to 5 years depending on the size of the project and the availability of human
resources. It is a highly labour-intensive task usually characterized by temporary
working relationships. Technological advances and innovations aim to significantly
shorten this period, reduce the associated costs and improve the relevant health & safety
conditions. Ports located close to the site location, through which all relevant materials
are handled, play a key role in the successful and timely undertaking of the C&I tasks,
providing space and storage areas thus facilitating transport services.
Operation and maintenance (O&M): Once the project is implemented, the main processes
to be undertaken relate to the operation, maintenance and repair of the relevant
infrastructure. The overall duration of this phase may last for more than 20 years,
depending on the lease and the energy agreement. Multiple occupational profiles are
involved in this phase varying from professionals to traders. Vessel crews also play a key
role in this phase as they carry out the daily transport of workers responsible for
performing the required inspection and maintenance works.
Decommissioning / recommissioning: The end of the lifecycle of an offshore renewable
energy project is followed by the decommissioning or the recommissioning of the
relevant infrastructure. Decommissioning involves the removal of the infrastructure and
the remediation of the natural environment, while recommissioning involves the
repowering of the farm. Both of these activities are highly labour-intensive involving
workers with a similar profile to those involved in the C&I activities.

The horizontal activities, which as mentioned above have a more supportive role, include the
following:






Specialized transport: Transport operations are undertaken throughout the entire
lifecycle of an offshore renewable energy project, facilitating initially (a) the delivery of
the relevant components from the manufacturing to the construction and installation site,
and (b) the movement of workers that conduct assembly, construction, installation,
maintenance, repair, and decommissioning or recommissioning activities.
Research and Development (R&D) activities aim to further optimize and technologically
advance, from an economic and environmental perspective, the design and operation of
relevant systems, components and other characteristics of offshore renewable energy
technologies.
Other supporting services, which cover the whole lifecycle of the project including
insurance, IT services, management and administration, financing, policy-making,
consulting, education and training, etc.

4.1.3 Employment
Offshore renewable energy is an emerging and highly promising sector of the EU blue economy
with its sub-sectors, as briefly outlined above, presenting different levels of maturity and
technology readiness. The offshore wind energy sector is more advanced compared to ocean
energy and offshore solar energy for both of which further technological developments and
investments are needed. These differences are also reflected in employment rates, with offshore
wind energy directly creating, according to estimates, 11 jobs per MW (European Commission,
2019). More precisely, offshore wind energy is estimated to have accounted for 183.000 jobs in
2017 and 210.000 in 2018 (14.7% increase in just a year) (European Commission, 2019).
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Employability in the offshore wind sector is expected to further increase in the near future,
especially as far as O&M activities are concerned, taking into consideration the number of
recently installed wind turbines (e.g. see WindFloat Atlantic installed in Portugal 32).
The ocean energy sector on the other hand accounted, in 2016, for nearly 2.250 jobs across the
European context, which is mainly attributed to the majority of resources being allocated to
research and development activities, and thus installed capacities are still very limited
(European Commission, 2019). In general, the needs of the ocean energy sector, in terms of
human capital, are considerably lower in comparison with offshore wind energy, with only one
or two employees normally employed permanently to support a specific installation; most
activities are routinely subcontracted to external professionals. The sector’s growth potential is
however promising, so new jobs are expected to be created, especially along the European
Atlantic coast, tackling to some extent, the high unemployment rates that the respective regions
are faced with (COM(2014) 8 final; EU, 2018). These new jobs will be predominantly related to
project development and component manufacturing and operation, which represent the
greatest needs in the sector in term of human resources. More specifically, according to
indicative estimates, approximately 10.500 to 26.500 permanent and up to 14.000 temporary
jobs are expected to be created within the whole European context by 2035 (COM(2014) 8 final).
4.1.4 Key challenges
Offshore renewable energies present a significant energy production potential that can
contribute towards successfully tackling increases in energy demand as well as rising
environmental concerns, thus lowering the high dependence of Europe on fossil fuels that are
mostly imported from other key countries. Rapidly increasing levels of energy consumption that
are being reported in several EU coastal regions, as a result of rising urbanization rates, as well
as important concerns with regard to the over-exploitation of natural resources, account for only
a few of the factors demanding the wider exploitation of offshore renewable energies. However,
in order to achieve such a goal, a number of challenges (i.e. economic, environmental and social)
need to be overcome.
4.1.4.1 Economic
Financial issues (i.e. capital costs, financing costs, permission costs, operation and maintenance
costs etc.) need to be carefully considered and closely monitored throughout the whole lifecycle
of an offshore renewable energy project (IECD, 2013; Borthwick, 2017; FOFOW, 2018). The
economic efficiency of the latter can be holistically represented by using the Levelized Cost of
Energy (LCOE), which is in fact the ratio of the total costs of a project during its whole lifecycle
to the total electricity produced over its lifetime (Borthwick, 2017; IRENA, 2018a). There is
however, in general, a need for additional investments and actions to be undertaken so that the
LCOE is reduced, and thus the viability of projects is improved.
For the wider exploitation of the different forms of offshore renewable energy, further
investments in research and technological development are needed, focusing on reducing
associated costs and increasing reliability in energy production, exploiting advanced materials
and introducing more efficient processes for component manufacturing, device installation,
energy storage, etc. (TPOcean, 2016; Borthwick, 2017). The harsh, climate-changing and
32

https://www.power-technology.com/projects/windfloat-atlantic-project/
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extremely corrosive marine environment also needs to be taken into account, since it also affects
the viability and reliability of those projects (Borthwick, 2017). To this end, targeted research
initiatives are required in order to introduce novel and advanced composite materials, which
are ideal for use in the marine environment since they are more durable (i.e. present improved
strength and lower levels of fatigue and corrosion) and thus cost-effective (Borthwick, 2017).
Such advances can substantially contribute towards mitigating a variety of risks that are
currently holding back several (private) investments (TPOcean, 2016).
Access to offshore renewable energy facilities is also often challenging, hazardous and
expensive. To this end, remote controlling and monitoring, robotics and autonomous detection
are currently being investigated and will be exploited considerably in the near future. Such
technological solutions can also support the collection of real-time meteorological data which,
in turn, will produce more accurate information that can be used to inform and better calibrate
weather forecasting models, operations and maintenance functions, etc. In that way, a better and
more swift response to extreme weather conditions will be enabled, and thus a longer
operational life for the relevant projects can be ensured. Advances in information and
communication technologies, handling and processing of big data, high-performance computing,
etc. will also contribute towards improving business intelligence, which should also lead to more
informed and evidence-based decisions (Borthwick, 2017).
4.1.4.2 Environmental
The impacts imposed on the environment by the construction and operation of offshore
renewable energy projects must be also taken into careful consideration, in order to minimize
their detrimental effects. More precisely, the construction and operation of these projects induce
changes in water movements (e.g. turbulences, changes in local flow hydrodynamics, etc.) and
the morphology of the seabed, thus further degrade water quality. Biodiversity and the life of
marine animals is also affected, imposing changes in the population of habitats (e.g. invasive
species being attracted or local species migrating, etc.), causing eutrophication due to the use of
specific chemicals on materials, and increasing the risk of fish, marine mammals and birds
colliding with rotor blades that many devices are equipped with (Borthwick, 2017).
In order to effectively address those challenges, further research is needed leading to the
development of improved and cost-effective methods and technologies for improved monitoring
of the marine environment and life at sea (e.g. remote sensing, robotics, autonomous detection
etc.) (NREL, 2010; FOWF Workshop, 2016; Borthwick, 2017).
4.1.4.3 Societal
The impacts on society should be carefully considered well in advance, taking into account all
different phases of project development (decision-making, planning, approval / consent,
construction, etc.). Consensus among all relevant stakeholders ought to be achieved at an early
stage (for example tourism, transport and fishing activities may be significantly disrupted). The
views and perspectives of each stakeholder should be well understood, and their expectations
should be considered, so that any changes and / or delays to the project, or even its suspension,
are avoided. The early and active engagement of all relevant stakeholders within all the different
phases of project development, as well as effective communication and cooperation, are
important prerequisites for the successful implementation of a project and the full realization of
its expected benefits (Borthwick, 2017).
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The application of the Marine Spatial Planning (MSP) Global Initiative launched by UNESCO, as
well as the effective implementation of the Directive 2014/89/EU according to which EU and
non-EU Member States should establish a proper MSP framework, are expected to make an
active contribution towards promoting the involvement and cooperation of both public and
private stakeholders and effectively meeting, in turn, the societal objectives of sustainable
development. The universal adoption of appropriate ocean literacy tools, which have been
developed by IOC-UNESCO, may also facilitate stakeholder communication and collaboration
since they provide a common framework that promotes knowledge about ocean resources and
processes (Santoro et al., 2017).
In addition to the above, employment challenges should also be considered and addressed.
Temporary employment, the main type of work relationship in the sector, restricts to some
extent the collection of relevant knowledge and experience, and thus the value that employees
can add to the sector. Extensive sub-contracting of activities has led to certain skills and
competences being lost, and not further developed or transferred. Another valid point to take
into consideration concerns the unwillingness of several employees to move to other sites
outside their region or country where new projects are being planned. Not surprisingly, this
situation has curtailed the sharing of the acquired knowledge and know-how as well as the
further development of the latter, since employees do not get the chance to gain new experience
and be introduced to different working conditions and professional teams.
4.1.5 SWOT analysis
The sector’s overview is concluded with a ‘Strengths, Weaknesses, Opportunities and Threats’ SWOT analysis (Table 21), which summarizes and presents the key points for the offshore
renewable energy sector in Europe in a structured format. The analysis covers the sector as a
whole, as well as each of the aforementioned sub-sectors. To this end, the competitive
advantages that should be exploited are put forward, along with all current perceived
inefficiencies that need to be effectively addressed. The opportunities that new developments
and trends create, are also stressed along with the risks that must be considered in order to
ensure the substantial growth of the sector and achieve the energy target set by the European
Commission for both the near and more distant future.
Table 21: SWOT analysis of the European offshore renewable energy sector.

Strengths
The sector as a whole




Production of clean energy contributing
towards meeting EU’s energy demand and
its gradual independence from fossil fuels
(reducing also import costs)
More environmentally-friendly production
of energy – reduction of climate change
impacts
Offshore wind energy

Weaknesses
The sector as a whole





Still holds a small share in EU energy
production (app. 0.5% in 2017)
High LCOE
High CAPEX and OPEX
Negative impacts on biodiversity
Offshore wind energy
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High energy production potential
Europe is a global leader
Intensive commercialization of the relevant
technology, boosting its widespread use in
Europe and in some key other countries (e.g.
China, Japan, U.S.)
High energy capacity: 18.5GW have been
installed in 11 European countries
Increasing annual capacity due to the ongoing construction of larger offshore wind
farms and technological advances on wind
turbines (i.e. larger size). Annual load factor
ranges from 30 to 50%
There is a wide range of offshore wind
structures available capable of adjusting to
different climate conditions (e.g. sea ice in
Finland), and water depths and distances
from the coast (e.g. floating wind platforms
exist in France and UK)




Ocean energy








Harnessing of an enormous, inexhaustible
source of energy
Tidal energy technologies are on the verge
of commercialization (TRL 9)
France is a forerunner with regard to ocean
energy. In 2018, it accounted for 89% of the
total installed capacity in Europe. It’s also
the global leader in tidal range technology
About 50% of tidal range companies and
45% of wave energy companies are located
in Europe
Tidal stream / current technology has also
improved its TRL (it’s now 7-8)

Ocean energy


Other forms of ocean energy (i.e. wave
energy, salinity gradient and OTEC) are still
at a low TRL and thus additional time is
needed for technology demonstration and
commercialization
Ocean energy technologies present a smaller
production potential than other forms of
offshore renewable energy and are thus less
competitive
The total installed capacity is quite limited
(about 247MW in 2018) and thus the
contribution to EU energy production is
extremely small





Offshore solar energy


The marine environment presents
favourable conditions that contribute
towards achieving a high operational
performance (e.g. natural cooling of floating
solar panels)

Offshore solar energy
Although onshore projects have existed for
quite some time now, the solutions needed
for the adaptation of the technology to the
marine environment are still under
development.



Opportunities
The sector as a whole


The EU actively supports the further
exploitation of offshore renewable energy at
different levels (e.g. policy, technological,
social, etc.) and through various means and
actions (introduction of strategic policy
documents, funding programmes, etc.)

Construction & Installation and Operation &
Maintenance activities are highly complex
Development activities are time-consuming
(duration of app. 2 – 10 years)
There are no standardized methods
currently available for the decommissioning
or recommissioning of existing facilities

Threats
The sector as a whole


Financial support for research and
development activities is not stable over
time while additional funds can be utilized
for some technologies achieving a higher
TRL on a timely manner
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The substantial growth that the sector is
expected to present in the near future will
create numerous employment opportunities
supporting the blue economy in key regions
of Europe
Offshore renewable energies have in general
a greater level of social acceptance
Conditions of the marine environment (e.g.
stronger and more stable winds, natural
cooling of floating solar panels, etc.)
contribute towards a greater energy
productivity potential compared with
onshore projects



Different forms of offshore renewable
energy can be combined in hybrid projects
Offshore wind energy





Installed capacity is expected to further
grow by 6.3 GW within the next 2 years
considering ongoing projects and planned
investments
Several EU Member States are currently
drafting their National Climate Action Plans
(NCAPs) setting targets for the production
of offshore wind energy. Indicatively,
Germany has committed to install 700MW
of offshore wind power per year between
2023 and 2025, and 840MW per year
between 2026 and 2030

Offshore wind energy
The absence of Maritime Spatial Plans may
hold back investment interest and the
development of new projects (e.g. in the
Mediterranean region)



Ocean energy






Wave and tidal energy technologies may
cover at least 10% of the energy demand in
Europe by 2050 (i.e. 30GW of tidal range
energy capacity are expected to be installed
in Europe by that time)
Several regions within the EU (i.e. the
Atlantic seaboard, the Mediterranean basin,
the Baltic basin, island and outermost
regions) have a high energy production
potential. Relevant developments there will
also create important employment
opportunities and better support local blue
economy.
The wider exploitation of ocean energy may
fully cover the energy requirements of
island and outermost regions in the EU
making them energy-independent

Ocean energy



The ocean energy market is still very small
There is a need to further investigate the
environmental impacts of such technologies
(especially of tidal energy)



There are difficulties in the commercial
promotion of such technologies, which must
be effectively overcome.

Offshore solar energy


Further improvements can be realized with
regard to the cost efficiency of projects (i.e.
improving reliability of energy production,
improving the operational performance and
extending the lifespan of the relevant
devices and facilities, utilizing new and
advanced composite materials to this end,
etc.)
Maritime spatial plans should be in place,
which is not the case in many regions (e.g.
the Mediterranean), so that any conflicts
with other sectors are avoided and private
investments are attracted

The energy production potential is really
high, considering also the improved

Offshore solar energy


The absence of Maritime Spatial Plans may
hold back investment interest and the
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operational performance of solar panels due
to conditions in the marine environment
Can be widely exploited in countries (e.g. in
the Mediterranean region) where land
availability is limited



development of new projects (e.g. in the
Mediterranean region)
The gap to commercialization is not
addressed in a timely manner and thus
investors opt for other offshore renewable
energy technologies

Source: authors’ own elaboration on data based on Stingheru et al. (2018)

4.2 Existing occupational profiles and associated skills and competences
Mapping the different occupational profiles that are currently involved in various components
of the offshore renewable energy value chain, is the first necessary step for the identification of
the current gaps and shortages in skills and competences of the relevant workforce, considering
the needs of the industry vis-a-vis the new trends and practices currently reshaping the relevant
business environment. As with the shipbuilding sector, the mapping process focused on the
primary activities of the ORE value chain, while several additional criteria were also considered
for developing the final list of primary occupational profiles. More specifically, the identified
occupational profiles are confined to those that (i) are directly employed in the sector, (ii) are
necessary for the production, implementation and operation of ORE projects, (iii) are the most
appropriate ones, in terms of qualifications, for successfully carrying out different required
activities, (iv) are irreplaceable, considering also that the respective employees possess a wide
range of skills, competences and knowledge which can reduce human resources requirements,
and (v) can heavily support and contribute towards the further growth and development of the
sector.
An extended literature review and initial expert consultation facilitated through the first round
of regional workshops that took place in Edinburgh (Scotland) and Ghent (Belgium), provided a
sound basis for the mapping process, which utilized ESCO as the main reference point. 66
occupational profiles were identified in total, with 23 characterized as primary since the
aforementioned criteria were met (see Table 22). 43 occupational profiles with a more
supportive role were also identified (ANNEX III) indirectly contributing to the sector’s activities
and/or covering a small part of them.
All primary occupational profiles were grouped into broader occupational categories, and for
each of them, besides the essential skills and competences reported, the ISCO code (i.e.
International Standard Classification of Occupations) is also indicated (Table 22). Furthermore,
in Table 23, the ORE sub-sector addressed is highlighted, along with the activities that each
occupational profile can undertake within the ORE value chain and the minimum level of
education required.
However, some primary occupational profiles covering important activities in the ORE value
chain do not exist in the ESCO database. These are the following:
 Offshore engineer, with the relevant essential skills and competences related to offshore
constructions and infrastructures, marine geotechnical engineering, marine engineering,
offshore renewable energy technologies combined with electro-mechanical engineering
skills such as mechatronics, automation, etc.
 Offshore wind energy engineer or technician, with the relevant essential skills and
competences related to offshore wind energy technology and the efficiency and
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behaviour of offshore wind energy systems, as well as the ability to work at heights and
in hazardous environments such as the ocean.
Wave energy engineer or technician, with the relevant essential skills and competences
being similar to engineering and technical occupational profiles presented in ESCO for
wind and solar energy, but with the relevant specialization in this case being in wave
energy installations and devices.
Tidal energy engineer or technician, similar to the above, with the relevant specialization
being in tidal energy installations and devices.
Marine renewable energy (MRE) installer, specializing in MRE technologies and devices,
qualified in successfully installing relevant devices on project sites and being wellexperienced in marine operations.
Offshore wind farm operator, presenting similar skills and competences to those of a
power production plant operator and solar power plant operator but specializing in
offshore wind farms.
Wave farm operator, similar to the above but with specialization in wave farms
Tidal farm operator, similar to the above but with specialization in tidal farms

Some supporting occupational profiles were also found not to exist in the ESCO platform. These
include the following:







Offshore renewables attorney, specializing in marine environment and offshore
renewable energy policies and legislation.
Hydrodynamics engineer or technician, specializing in hydrodynamics and being qualified
in designing and evaluating the performance of offshore renewable energy devices as
well as their anchoring system.
MRE control and instrumentation engineer, specializing in MRE devices and being
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 renewable energy devices and the production systems.
MRE control and instrumentation engineering technician, providing support to the MRE
control and instrumentation engineer and being responsible for the construction, testing,
monitoring, and maintenance of the technical equipment used in the production
processes.
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Table 22: Primary occupational profiles, and essential skills and competences in the offshore renewable energy sector, following ESCO classification

A/A Occupation

ISCO code

1

Renewable energy
engineer

ISCO 2149 –
Engineering
professionals not
elsewhere classified

2

Energy systems
engineer

ISCO 2149 –
Engineering
professionals not
elsewhere classified

3

Wind energy
engineer

ISCO 2149 –
Engineering
professionals not
elsewhere classified

4

Solar energy
engineer

ISCO 2149 –
Engineering
professionals not
elsewhere classified

5

Power distribution
engineer

ISCO 2151 – Electrical
engineers

6

Electric power
generation engineer

ISCO 2151 – Electrical
engineers

PRIMARY OCCUPATIONAL PROFILES
Essential skills and competences
ENGINEERS
Adapt energy distribution schedules, adjust engineering designs, approve engineering design, carry out
energy management of facilities, design wind turbines, ensure compliance with safety legislation, inform on
government funding, make electrical calculations, manage engineering project, perform project
management, perform scientific research, promote sustainable energy, provide information on geothermal
heat pumps, provide information on solar panels, provide information on wind turbines, research locations
for wind farms, use CAD software, use technical drawing software, use thermal management.
Adapt energy distribution schedules, adjust engineering designs, advise on heating systems energy
efficiency, approve engineering design, carry out energy management of facilities, design electric power
systems, draw blueprints, examine engineering principles, identify energy needs, inspect building systems,
manage engineering project, perform risk analysis, perform scientific research, promote innovative
infrastructure design, promote sustainable energy, troubleshoot, use technical drawing software.
Adjust engineering designs, approve engineering design, design wind turbines, develop test procedures,
ensure compliance with safety legislation, inspect wind turbines, perform scientific research, provide
information on wind turbines, record test data, report test findings, research locations for wind farms, test
wind turbine blades, use technical drawing software.
Adjust engineering designs, adjust voltage, approve engineering design, conduct engineering site audits,
create AutoCAD drawings, design solar energy systems, examine engineering principles, maintain
concentrated solar power systems, maintain solar energy, systems, manage engineering project, perform
scientific research, promote sustainable energy, provide information on solar panels, use technical drawing
software, use thermal analysis.
Approve engineering design, assess financial viability, change power distribution systems, develop
electricity distribution schedule, ensure compliance with electricity distribution schedule, ensure
compliance with environmental legislation, ensure compliance with safety legislation, ensure safety in
electrical power operations, identify customer's needs, inspect overhead power lines, inspect underground
power cables, make electrical calculations, manage electricity transmission system, perform scientific
research, supervise electricity distribution operations, use technical drawing software.
Adjust engineering designs, approve engineering design, design electric power systems, develop strategies
for electricity contingencies, ensure compliance with electricity distribution schedule, ensure safety in
electrical power operations, perform scientific research, promote sustainable energy, respond to electrical
power contingencies, shift energy demands, use technical drawing software.
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A/A Occupation
7

Maintenance and
repair engineer

ISCO code

PRIMARY OCCUPATIONAL PROFILES
Essential skills and competences

ISCO 2141 –
Industrial and
production engineers

Advise on efficiency improvements, conduct quality control analysis, conduct routine machinery checks,
create solutions to problems, inspect industrial equipment, inspect machinery, maintain equipment,
maintain machinery, manage budgets, perform machine, maintenance, perform test run, resolve equipment
malfunctions, troubleshoot, use testing equipment, work safely with machines, write technical reports.

METALWORKERS

8

Welder

ISCO 7212 – Welders
and flamecutters

Align components, apply arc welding techniques, apply precision metalworking techniques, ensure correct
metal temperature, ensure equipment availability, handle fuels, interpret 2D & 3D plans, join metals,
monitor gauge, operate oxy-fuel welding torch, operate welding equipment, perform metal active and inert
gas welding, perform test run, perform tungsten inert gas welding, recognize signs of corrosion remove
inadequate workpieces, remove processed workpiece, select filler metal, smooth burred surfaces, spot metal
imperfections, troubleshoot, wear appropriate protective gear.

TECHNICIANS
9

Wind turbine
technician

ISCO 7412 – Electrical
mechanics and fitters

10

Solar energy
technician

ISCO 7411 – Building
and related
electricians

11

Hydropower
technician

ISCO 3113 – Electrical
engineering
technicians

12

Tidal power
technician

ISCO 3113 – Electrical
engineering
technicians

13

Wave power
technician

ISCO 3113 – Electrical
engineering
technicians

Arrange equipment repairs, ensure equipment maintenance, follow safety procedures when working at
heights, inspect wind turbines, install electrical and electronic equipment, maintain electrical equipment,
maintain electronic equipment, maintain hydraulic systems, maintain records of maintenance interventions,
wear appropriate protective gear.
Check compatibility of materials, comply with legal regulations, follow health and safety procedures in
construction, follow safety procedures when working at heights, inspect construction supplies, inspect
electrical supplies, install circuit breakers, install electrical and electronic equipment, interpret 2D plans,
interpret 3D plans, mount photovoltaic panels, test procedures in electricity transmission, transport
construction supplies, use measurement instruments, work ergonomically.
Adjust engineering designs, apply health and safety standards, design electric power systems, maintain
electrical equipment, manage engineering project, monitor electric generators, operate scientific measuring
equipment, perform risk analysis, promote innovative infrastructure design, troubleshoot, use technical
drawing software.
Adjust engineering designs, apply health and safety standards, design electric power systems, maintain
electrical equipment, manage engineering project, monitor electric generators, operate scientific measuring
equipment, perform risk analysis, promote innovative infrastructure design, troubleshoot, use technical
drawing software.
Adjust engineering designs, apply health and safety standards, design electric power systems, maintain
electrical equipment, manage engineering project, monitor electric generators, operate scientific measuring
equipment, perform risk analysis, promote innovative infrastructure design, troubleshoot, use technical
drawing software.
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A/A Occupation
14

Electro-mechanical
engineering
technician

ISCO code
ISCO 3113 – Electrical
engineering
technicians

PRIMARY OCCUPATIONAL PROFILES
Essential skills and competences
Adjust engineering designs, align components, apply soldering techniques, assemble electro-mechanical
systems, assist scientific research, fasten components, inspect quality of products, liaise with engineers,
operate soldering equipment, perform test run, prepare pieces for joining, prepare production prototypes,
read assembly drawings, read engineering drawings, read standard blueprints, record test data, test electromechanical systems, wear appropriate protective gear.

ASSEMBLERS
15

Electro-mechanical
equipment assembler

16

Electronic equipment
assembler

17

Printed circuit board
assembler

ISCO 8212 – Electrical
and electronic
equipment assemblers
ISCO 8212 – Electrical
and electronic
equipment assemblers
ISCO 8212 – Electrical
and electronic
equipment assemblers

Align components, apply health and safety standards, assemble electrical components, assemble electronic
units, fasten components, install electrical and electronic equipment, operate electronic measuring
instruments, perform test run, prepare pieces for joining, read assembly drawings, read engineering
drawings, read standard blueprints, troubleshoot, use technical documentation, wear appropriate
protective gear.
Apply through-hole technology manually, assemble printed circuit boards, coat printed circuit board, ensure
conformity to specifications, ensure public safety and security, meet deadlines, operate insertion mount
machine, prepare board for soldering, read assembly drawings, solder components onto electronic board.
Apply through-hole technology manually, assemble printed circuit boards, coat printed circuit board, ensure
conformity to specifications, ensure public safety and security, meet deadlines, operate insertion mount
machine, prepare board for soldering, read assembly drawings, solder components onto electronic board.

DRAUGHTSPERSONS
18

Create technical plans, customize drafts, design electro-mechanical systems, design prototypes, interpret
electrical diagrams, liaise with engineers, model electro-mechanical systems, use CAD software, use
technical drawing software.

Electro-mechanical
drafter

ISCO 3118 –
Draughtspersons

Cable installer

ISCO 7413 – Electrical
line installers and
repairers

Inspect overhead power lines, inspect underground power cables, install power lines, repair overhead
power lines, repair underground power cables, wear appropriate protective gear, work ergonomically.

ISCO 7541 –
Underwater divers

Check diving equipment, comply with legal requirements for diving operations, comply with the planned
time for the depth of the dive, cope with decompression, follow health and safety procedures in construction,
implement dive plans, inspect construction supplies, interrupt diving operations when necessary, keep
records of work progress, maintain diving equipment, use lift bags, use rigging equipment, use safety
equipment in construction, weld in hyperbaric conditions, weld underwater, work ergonomically.

INSTALLERS
19

DIVERS
20

Construction
commercial diver

HEALTH & SAFETY
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A/A Occupation
21

Health and safety
officer

ISCO code
ISCO 2263 –
Environmental and
occupational health
and hygiene
professionals

PRIMARY OCCUPATIONAL PROFILES
Essential skills and competences
Advise on conflict management, advise on risk management, communicate health and safety measures, draw
up risk assessment, educate employees on occupational hazards, ensure compliance with environmental
legislation, follow safety standards in industrial contexts, monitor legislation developments, present
reports.

PLANT OPERATORS
22

Power production
plant operator

ISCO 3131 – Power
production plant
operators

23

Solar power plant
operator

ISCO 3131 – Power
production plant
operators

Conduct routine machinery checks, ensure equipment maintenance, maintain electrical equipment,
maintain power plant machinery, monitor automated machines, monitor electric generators, resolve
equipment malfunctions, respond to electrical power contingencies, use remote control equipment, wear
appropriate protective gear.
Apply health and safety standards, install concentrated solar power systems, install photovoltaic systems,
maintain concentrated solar power systems, maintain electrical equipment, maintain photovoltaic systems,
maintain records of maintenance interventions, monitor electric generators, respond to electrical power
contingencies.
(Source: authors’ elaboration based on data from European Commission, 2018)
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Table 23: Matching identified occupational profiles with value chain components and required level of education

PRIMARY OCCUPATIONAL PROFILES
A/A
1
2

Occupational
profile
Renewable energy
engineer
Energy systems
engineer

3

Wind energy
engineer

4

Solar energy
engineer

5
6
7

Power distribution
engineer
Electric power
generation
engineer
Welder

8

Wind turbine
technician

9

Solar energy
technician

10
11
12
13
14

Hydropower
technician
Tidal power
technician
Wave power
technician
Electro-mechanical
engineering
technician
Electro-mechanical
equipment
assembler

Offshore
Renewable
Energy

Site
Planning

Value Chain Component
Primary Activities
Decommissioning/
Manufacturing
C&I
O&M
Recommissioning

Supporting Activities
Specialized
R&D Other
Transport

Minimum required level of
education
General
Higher
VET
Education education

All















All











































Offshore
wind
energy
Offshore
solar
energy
All









All














All
Offshore
wind
energy
Offshore
solar
energy
Ocean
energy
Ocean
energy
Ocean
energy























































All











All
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PRIMARY OCCUPATIONAL PROFILES
A/A

15
16
17
18
19
20
21
22
23

Occupational
profile
Electronic
equipment
assembler
Printed circuit
board assembler
Electro-mechanical
drafter
Cable installer
Construction
commercial diver
Health and safety
officer
Maintenance and
repair engineer
Power production
plant operator
Solar power plant
operator

Offshore
Renewable
Energy

Site
Planning

Value Chain Component
Primary Activities
Decommissioning/
Manufacturing
C&I
O&M
Recommissioning

Supporting Activities
Specialized
R&D Other
Transport

Minimum required level of
education
General
Higher
VET
Education education

All











All











All









All









All















All







All





All





Offshore
solar
energy




(Source: authors’ elaboration based on data from ILO, 2011; Gould & Cresswell, 2017)
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4.3 Skills supply
Utilizing the relevant template that was developed (see step 4 in section 2), 551 relevant E&T
programs in total were identified, offered in 12 different EU Member States. Though only a few
directly address the ORE sector, most programs do include, within the overall framework of
renewable energies, some courses specifically targeting offshore projects.
The distribution of the identified programs across the European context closely follows current
productivity levels and developments, as well as planned and ongoing investments. More
specifically, most of the identified programs are offered in Germany (26.3%) and the UK (25%)
where the largest capacity of offshore wind energy, for example, is located. Relevant programs
were also identified in France, Portugal, Cyprus, Denmark, Greece, Spain, Belgium, Ireland,
Norway and the Netherlands (in numerically descending order). The aforementioned EU
countries covered in the skills supply analysis, account today for 98.5% of the total ORE
productivity in Europe.
The large majority of these identified programs were programs of higher education (EQF 6, 7
and 8). More precisely, M.Sc. degree programs (EQF 7) made up 43% of all programs identified,
indicating that specialization in ORE is mostly provided at post-graduate level. VET programs
(EQF 3, 4 and 5) accounted for approximately 10% of all programs, highlighting the gap that
exists in the certificated training of technical workers. Non-academic programs and programs
providing professional certificates accounted for a significant share (21% of all programs),
indicating that quite a few students seem to prefer a more direct and faster process for acquiring
the knowledge and skills needed to enter the labour market. Figure 19 below presents the
distribution of the available E&T programs per country and EQF level.
France
Cyprus

EQF 3

Norway

EQF 4

Denmark

EQF 5

Netherlands

EQF 6

UK

EQF 7

Portugal

EQF 8

Ireland

Professional Certificate

Greece

Non Academic

Spain
Germany
Belgium
0%

20%

40%

60%

80%

100%

Figure 19: Distribution of ORE-related E&T programs per EU country and EQF level (Source: authors’ own elaboration)

106

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
The main results of the skills supply analysis (i.e. EQF levels addressed, specialization and
knowledge offered, occupational profiles targeted, value chain components addressed and
language in which the programs are offered) are provided below for each of the aforementioned
12 countries, with some more general conclusions for Europe as a whole drawn at the end.
Germany
EQF Level

The vast majority of the relevant programs in Germany provide either a
professional certificate (41.4%) or a M.Sc. degree (35.8%). To this end, the
required knowledge, skills and competences are provided mostly through
specialized programs targeting white collar occupations. B.Sc. degree programs are
fewer but still considerable (19.3%) while non-academic, VET and Ph.D. programs
take up only a very small share. In particular, the small number of VET programs
rolls back opportunities to respond swiftly to new industry requirements as a
result, for example, of the introduction of new technologies.

41%
1%
1%
4%

1%
1%

36%

19%

VET L.3

VET L.4

VET L.5

BSc

MSc

PhD

Professional Certificate

Non Academic

Specialization

About 30% of the E&T programs identified provide expertise in renewable
energies. However, their curricula have been structured from the perspective of
different disciplines such as engineering, economics, management or consultancy.
More general programs focusing on the energy sector as a whole account for 19%
of all programs, while those emphasizing in wind energy alone comprise 15%.
Programs addressing solar energy account for only 5% of all programs, though with
no specific knowledge on offshore solar technologies being provided. Only 6 out of
the 145 relevant programs identified in Germany, directly address offshore
technologies, while 5 specialize in offshore wind. The remainder provide education
and training in ocean / marine surveying methods, crane operations, plant
operations, environmental sciences and other supporting activities related to
offshore renewables.

Occupational
profiles

Most of the primary occupational profiles identified are covered to a considerable
extent by the available programs, while supporting occupational profiles are
addressed to a smaller extent. More specifically, the relevant programs in Germany
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Value chain
Language

mostly target engineers and technicians of renewable energies, engineers of electric
power generation, maintenance and repair engineers and plant operators. To this
end, renewable energies and electric power generation and management are fields
adequately covered by the available E&T programs.
The primary occupational profiles most covered are hydropower technicians and
solar power plant operators. To this end, greater emphasis on supporting
managerial activities designed to boost the sector and induce additional
improvements in the value chain is evident.
The greatest shortages in skills supply relate principally to occupational profiles
engaged in the construction of offshore infrastructures and health & safety
procedures, both of which are vital for the successful implementation of ORE
projects. Of equal importance is the low number of programs addressing
occupational profiles which are related to power distribution and transmission
(both blue and white collar). Though a shortage of ocean energy technicians was
observed, its importance depends on the future growth rates of the ocean energy
sector in Germany.
Some primary occupational profiles in the fields of metalworking (i.e. welders),
reparation and electro-mechanics (i.e. electro-mechanical drafters) are not covered
by any of the available E&T programs. This is a clear indication that increased
attention should be paid to the provision of new programs addressing welders and
electro-mechanical drafters. Both of these occupational profiles are vital for the
successful implementation of ORE projects.
Considering the aforementioned shortages, the main needs in the ORE value chain
concern the phases of construction & installation and operation & maintenance.
The E&T programs provided in Germany are mainly taught in German (72.4% of
all programs). About 22% of the identified programs are offered in English, while
the rest (about 5%) are bilingual.

(Source: programs’ websites; http://www.marinetraining.eu/; https://kursnet-finden.arbeitsagentur.de/kurs/;
https://ec.europa.eu/ploteus/el)

United Kingdom
EQF Level

In the UK, the majority of identified E&T programs were M.Sc. degree programs
(54%), indicating that ORE specialization is mainly provided at post-graduate level.
Very low (only 8%) was the number of available VET programs, which provide
graduates with the necessary technical skills for supporting different technical
procedures within the ORE value chain.
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17%
4%
2%
13%

54%

2%
1%
4%

16%

Specialization

The E&T programs identified in the UK adequately address the energy sector as a
whole, covering different fields of specialization including:
 Offshore infrastructures (4%), mainly following an engineering approach.








Offshore renewables (7%), including mainly marine energy technologies
(wave energy, tidal energy etc.).
Renewable energy (54%), with some programs specializing in wind energy.
Renewable energy programs cover mostly engineering aspects, policy and
management issues, economics and different energy systems. A few have a
more technological orientation (e.g. ICT and data security)
Energy in general (22%), covering both conventional and renewable energy
technologies. The programs address diverse aspects of the energy sector
such as engineering, energy systems, management and economics.
Environmental and marine sciences (6%), including subjects of economics,
engineering, law, management, consultancy or planning.
Other related fields (7%) such as welding, electrical engineering, climate
change and policies and legislation.

Occupational
profiles

Over half of the primary occupational profiles are adequately addressed by the
available E&T programs. Occupational profiles related to engineering and
operational activities such as energy generation, cable installation and maintenance
are covered to a greater extent. Less attention is paid to assemblers and technicians,
plant operators and occupational profiles related to power distribution, with the
latter accounting for the greatest shortage. Gaps in skills supply were found to exist
for occupational profiles engaged in technical procedures (i.e. construction
commercial divers, circuit board assemblers, electro-mechanical drafters, etc.) and
health and safety processes.

Value chain

The phases of the ORE value chain affected to the greatest extent by the
aforementioned shortages are operation & maintenance and construction &
installation.
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Language

The E&T programs identified in the UK are all offered in English, since this is the
official language of the country. To this end, those programs favour and successfully
attract a large number of international students.
(Source: programs’ websites; https://www.ucas.com/about-us)

France
EQF Level

65 relevant E&T programs were identified in France, the majority of which were
higher education and VET programs. More specifically, B.Sc. and M.Sc. degree
programs made up 87% of all programs, indicating that the relevant skills and
qualifications are mainly provided at under- and post-graduate level. VET programs
(EQF 4-5) accounted for 11% of all programs, strongly suggesting that there should
be a greater focus on blue-collar occupational profiles.

2%

8%

3%

32%

VET L.4
VET L.5
BSc
MSc

55%

Professional Certificate

Specialization

Only 7% of all identified programs directly address the ORE sector, focusing on
ocean energy (3 programs), offshore wind energy (1 program), or both (1 program).
In addition, 3 programs covering marine and offshore engineering and project
management, provide, according to their curricula, skills and qualifications of direct
relevance (and value) to the ORE sector. 24% of all programs focus on renewable
energies, and 43% address the energy sector as whole. Offshore-related information
is thus very limited in those programs.

Occupational
profiles

Engineers with expertise in renewable energies are most covered by the available
programs, while occupational profiles related to plant operations are also targeted
by a considerable number of programs.
Key shortages exist for metalworkers (i.e. welders), technicians (i.e. wind turbine
technicians, solar energy technicians, hydropower technicians, tidal power
technicians, wave power technicians and electro-mechanical engineering
technicians), electro-mechanical equipment assemblers (i.e. printed circuit board
assemblers), installers (i.e. cable installers) and occupational profiles related to
health and safety aspects (i.e. H&S officers), while significant gaps were found for
draughtspersons, divers and plant operators which are not addressed by any of the
available E&T programs.
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Value chain

The phases of the ORE value chain impacted to the greatest extent by the existing
gaps and shortages are manufacturing, construction & installation and operation &
maintenance.

Language

The majority of the available E&T programs are taught in French. Only 6% of all
programs are offered in English, while 5% are bilingual.
(Source: programs’ websites; http://www.marinetraining.eu/; https://data.education.gouv.fr/pages/accueil/;
https://ec.europa.eu/ploteus/en/splash)

Portugal
EQF Level

The case of Portugal is quite similar since the majority of the available E&T
programs (56%) are programs of higher education (EQF 6, 7 and 8). However, nonacademic programs do have a sizeable share (30%) which was not the case in the
previously reported EU countries. ORE specialization is however scarce since most
programs address fields that are more supportive to the sector. Technical training
opportunities, which are also of relevance to the ORE sector, do exist and can be
exploited. These are mostly offered by non-academic programs, as mentioned
before, since VET programs (EQF 5) account for a smaller share (12%).

12%
VET L.5

30%
BSc
MSc

29%
PhD

9%

Non Academic

20%
Specialization

The 55 relevant E&T programs that were identified cover a wide range of fields
related to the marine environment and energy technologies with diverse
approaches being followed in each of them. More precisely, the following fields are
addressed by the identified programs:
 Ocean energy (1 program)




Solar energy (1 program)
Renewable energies (9 programs), taking mainly an engineering-related
approach
Energy in general (9 programs), mainly from an engineering and
management perspective
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Sea and environmental sciences (20 programs), covering environmental
engineering, marine biology and management, coastal management,
oceanography, geology, etc.
Electrical engineering (6 programs), mainly focusing on electrical
installations
Maintenance management (4 programs).




Health & safety (3 programs).
Energy transformation stations (2 programs) focusing on energy conversion
and power generation stations and sub-stations.
As indicated above, only one program in the ORE sector directly focuses on ocean
energy, while most of the other programs addressing renewables and the energy
sector take a more general approach. In addition, several programs identified as
supportive, cover a wide range of fields though are of lesser value to the ORE sector.
Occupational
profiles

It is clear from the above that only a few primary occupational profiles are
addressed by the currently available E&T programs, i.e. maintenance and repair
engineers and renewable energy engineers. Other relevant engineers, technicians,
assemblers and occupational profiles related to health & safety aspects and
procedures are addressed by only a few programs, with key shortages having been
identified for occupational profiles related to power distribution, welding,
assembling, cable installation and plant operation. The greatest gaps in skills supply
exist for electro-mechanical drafters, construction commercial divers and power
production plant operators.

Value chain

Based on the aforementioned considerations, weaknesses have been identified for
the whole of the ORE value chain, although construction & installation and
operation & maintenance should receive greater attention given the requirements
they present in terms of human resources.

Language

Almost all programs (i.e. 90%) are provided in Portuguese, with only 3 programs
offered in English and just 2 being bilingual.
(Source: programs’ websites; https://ec.europa.eu/ploteus/el)

Cyprus
EQF Level

For Cyprus, 29 E&T programs relevant to ORE were identified. The majority (62%)
are programs of higher education (EQF 6,7 and 8), similar to the previous EU
countries, while VET programs (EQF 4 and 5) also hold a considerable share (31%).
A few programs (7%) providing professional certificates were also identified.
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21%
31%

7%
24%

10%
7%

24%
VET L.3

VET L.4

VET L.5

BSc

MSc

PhD

Professional Certificate
Specialization

Most programs concern renewable energies in general (28%) with just 2 programs
focusing specifically on solar energy. Two programs address the energy sector as a
whole, while another 2 address offshore oil and gas, where certain synergies with
ORE do exist. The rest focus on engineering skills such as electrical and mechanical
engineering.

Occupational
profiles

Solar energy technician is the occupational profile that is addressed by most of the
identified E&T programs. Renewable energy engineers and those occupational
profiles engaged in energy generation systems, thus the ones that cover all the
different technical procedures related to wind energy prove are also addressed to a
satisfactory extent.
Key shortages thus exist with regard to ocean energy technicians, cable installers,
maintenance engineers and solar plant operators. For all other primary
occupational profiles (i.e. power distribution engineers, welders, electromechanical engineering technicians, electronic and electro-mechanical equipment
assemblers, printed circuit board assemblers, electro-mechanical drafters,
construction commercial divers and power production plant operators) major
gaps exist.

Value chain

The segments of offshore renewables value chain mostly affected by the
aforementioned gaps in skills supply are construction & installation and operation
& maintenance.

Language

31% of the identified E&T programs are offered in English, while the rest are
offered in Greek.
(Source: programs’ websites; http://www.moec.gov.cy/en/; https://ec.europa.eu/ploteus/el)
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Denmark
EQF Level

24 relevant E&T programs were identified in Denmark. As is the case with most EU
countries, M.Sc. and B.Sc. degree programs account for the largest share (63% and
21% respectively). VET programs (EQF 3 & 5) have a small share, while one
program that provides professional certificate was also identified. Shortages in
technical training are therefore evident and should be addressed so that the
sector’s growth is better supported.

63%

4%
16%

8%
4%

21%
VET L.3
Specialization

VET L.5

BSc

MSc

Professional Certificate

Compared to other countries, more programs directly addressing the ORE sector
were identified in Denmark. More precisely, the identified programs focus on the
following fields:
 Offshore wind energy (2 programs)
 Offshore renewable energy (3 programs)
 Wind energy (6 programs)
 Renewable energy (2 programs)





Energy in general (both conventional and renewable) (7 programs)
Offshore oil and gas (1 program)33
Health and safety (1 program)
Marine sciences (1 program)

 Mechatronics engineering (1 program)
Evidently, strong emphasis is placed on the energy field, which is approached from
different perspectives (e.g. engineering, management, etc.). As mentioned before,
considering relevant developments in the country and the large international
companies that are located there, ORE specific programs do exist in Denmark
highlighting the significant prioritization provided for supporting the further
growth of the sector.

This program was included in the analysis considering similarities that the offshore oil and gas sector presents
with ORE i.e. in terms of certain construction and engineering aspects. To this end, a transfer of such skills and
competences may take place.
33
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Occupational
profiles

Engineers is the main occupational group addressed by the available programs,
covering the ones engaged in renewable energies, energy generation, power
distribution and maintenance. Occupational profiles undertaking technical
procedures as well as those engaged in solar energy engineering and health and
safety issues are also targeted to a satisfactory extent by the available programs.
Key shortages exist for occupational profiles related to wave energy and plant
operation, while the greatest gaps in the supply of skills concern welders,
hydropower technicians, tidal power technicians, printed circuit board assemblers,
electro-mechanical drafters, cable installers, construction commercial divers and
solar power plant operators. Technical-related occupations thus need to be better
supported, possibly by the introduction of additional VET programs.

Value chain

Considering the aforementioned gaps and shortages, construction & installation as
well as operation & management are the phases of the ORE value chain that are
mostly impacted.

Language

A good number of the available E&T programs are offered in English (66%)
attracting the interest of students from several countries, considering industry
developments that might be taking place in their country and thus employment
opportunities that may exist. The remaining programs are offered in Danish.
(Source: programs’ websites; http://www.marinetraining.eu/; https://ec.europa.eu/ploteus/el)

Belgium
EQF Level

21 relevant E&T programs were identified in Belgium. Higher education programs
(EQF 6, 7 and 8) again account for the largest share (87%), with just one VET
program (EQF 3) and one other program providing professional certificate
constituting the remaining share. As is the case with many other EU countries,
specializations that can be of value to the ORE sector are provided at post-graduate
level.

56%
7%

19%

6%

6%

25%
VET L.3

BSc

MSc

PhD

Professional Certificate
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Specialization

No direct specializations in ORE are provided by the available programs of higher
education. One program is devoted to offshore engineering but with no specific
knowledge / competences provided on renewable energies. The majority (7
programs) focuses on the energy sector in general, taking mainly a managerial and
engineering / technical approach. The rest cover supporting activities such as
oceanography, management of water resources and environmental sciences. The
VET program identified addresses the field of hydrography, while the one providing
professional certificate focuses on blue growth, examining ORE from a broader
economic perspective.

Occupational
profiles

No primary occupational profiles are fully addressed by the available programs,
which may hinder the sector’s growth to a certain extent, bearing in mind that in
2018 offshore electricity production in the country accounted for 6% of the total
production in the EU. Engineers and plant operators are the occupational groups
mostly covered by the available programs. Key shortages exist with regard to
occupational profiles engaged in technical and assembling processes, while the most
important gaps concern engineers and technicians specializing in renewable energy
(i.e. wind energy engineers, wind turbine technicians, solar energy engineers and
technicians, hydropower technicians, tidal power technicians, wave power
technicians), welders, electro-mechanical drafters, cable installers, construction
commercial divers and health and safety officers.

Value chain

The aforementioned shortages and gaps extend throughout the entire value chain,
which indicates that emphasis has to be provided on all different phases. However,
those that present the greatest needs in terms of human resources should be
prioritized.

Language

About 40% of the identified programs are offered in English. The rest are offered in
Dutch or French depending on the location of the academic institution providing
each program, and the profile of participants.
(Source: programs’ websites; http://www.marinetraining.eu/; https://ec.europa.eu/ploteus/el)

Greece
EQF Level

20 E&T programs were identified in Greece, with none however addressing the
ORE sector directly, but most of them focusing on the renewable energy sector as
a whole. This can be attributed to the lack of relevant projects in Greece (and the
Mediterranean region in general) mainly as a result of the absence of maritime
spatial plans, which are an important prerequisite for attracting investment
interest.
As is the case with the other EU countries reported, M.Sc. degree programs account
for the largest share (65%), while along with the B.Sc. degree programs, higher
education programs represent 80% of all programs identified. The remainder are
VET programs (EQF 5).
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20%

VET L.5

BSc

MSc

15%
65%

Specialization

As previously pointed out, none of the identified programs is ORE-specific, while
just one emphasizes on wind and solar energy technologies. Most (35%) take a
more holistic approach considering renewable energies as a whole, while the rest
address mainly supportive / horizontal fields such as energy economics, energy
management, energy systems and law, marine geology and surveying methods.

Occupational
profiles

Engineers specializing in renewable energies are addressed by most of the available
programs, followed by blue-collar occupations engaged in technical and assembling
processes and plant operations. Since there is no emphasis on ORE, the existing gaps
are substantial and concern all other primary occupational profiles identified.

Value chain

From the value chain point of view, shortages have been identified primarily in the
operation and maintenance phase and secondly in the construction and installation
phase. These shortages mainly concern blue-collar activities. The manufacturing
phase also presents shortages, but there is greater flexibility in adapting to the
needs of the industry.

Language

There are only two M.Sc. programs offered in English, while certain modules and
courses of other programs are also taught in English. All other programs are
offered in Greek.
(Source: programs’ websites; https://eoppep.gr/index.php/en/; http://www.marinetraining.eu/;
https://ec.europa.eu/ploteus/el)

Spain
EQF Level

19 relevant E&T programs were identified in Spain. Again, programs of higher
education (MSc and BSc) hold the largest share (63%), with the rest (37%) being
VET programs (EQF 4 and 5).
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16%
37%

VET L.4

VET L.5

BSc

MSc

21%

26%
Specialization

With regard to the identified programs of higher education, three directly address
the ORE sector, mainly taking an engineering-based approach. One program
addresses renewable energies in general, while the rest focus on more supportive
fields such as marine engineering (4 programs), oceanic engineering (2 programs)
and marine sciences (2 programs).
While the VET programs are more technical-oriented, they are also more general
focusing on electro-mechanical maintenance, electronic maintenance and electrical
and automated installations.

Occupational
profiles

Energy systems engineers are covered in most of the identified E&T programs, while
engineers specializing in renewable energies and maintenance procedures, as well as
technicians with expertise in renewable, and in particular ocean energy, technologies
are also addressed to a satisfactory extent by those programs.
Key shortages exist for occupational profiles involved in health and safety operations,
plant operations and technical procedures, with the latter referring more to electromechanical processes. Almost half of the primary occupational profiles are not
addressed by any of the available programs, which highlights the important gaps
that exist with regard to power distribution engineers, electric power generation
engineers, welders, hydropower technicians, tidal power technicians, wave power
technicians, electronic and electro-mechanical equipment assemblers, printed circuit
board assemblers, electro-mechanical drafters, cable installers and construction
commercial divers.

Value chain

Similar to the other EU countries reported, the main phases of the ORE value chain
most impacted by the aforementioned shortages and gaps are construction &
installation and operation & maintenance.

Language

Only a small number of programs are offered in English (10%), with the large
majority being bilingual (i.e. Spanish and English) or even trilingual (i.e. Spanish,
English and French).
(Source: programs’ websites; http://www.edu.xunta.gal/portal/)
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Ireland
EQF Level

15 relevant E&T programs were identified in Ireland, with the majority consisting
again of M.Sc. (47%) and B.Sc. degree programs (33%). Two programs providing
professional certificates were also identified, along with a VET program (EQF 3).
Once again, specializations relevant to ORE are largely provided at post- and undergraduate level, with just a few programs providing more technical skills.

13%

7%
VET L.3

BSc

33%
MSc

47%

Professional
Certificate

Specialization

The relevant programs do not provide direct specialization in ORE. Two focus on
wind energy, while the majority address renewables (7 programs) and the energy
sector as a whole (4 programs), mainly from an engineering perspective (i.e. energy
engineering and systems). The rest (4 programs) focus on energy management and
environmental sciences.

Occupational
profiles

Engineers and technicians specializing in energy systems and technologies are the
occupational groups that are most addressed by the identified E&T programs.
Shortages mainly exist in occupational profiles engaged in energy power distribution
and technical operations (i.e. maintenance and repair). Gaps in skills supply
therefore exist for several of the primary occupational profiles i.e. electric power
generation engineers, welders, electric equipment assemblers, printed circuit board
assemblers, electro-mechanical drafters, cable installers, construction commercial
divers, health and safety officers and solar plant operators.

Value chain

Similar to the other EU countries reported, the main phases of the ORE value chain
most impacted by the aforementioned shortages and gaps are construction &
installation and operation & maintenance.

Language

All E&T programs identified in Ireland are offered in English, which facilitates the
participation of international students.
(Source: programs’ websites)

Norway
EQF Level

14 relevant E&T programs were identified in Norway. The majority (11 programs)
were M.Sc. degree programs, while the rest were VET programs (EQF 4).
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21%

VET L.4

MSc

79%
Specialization

Five of the identified programs focus directly on ORE, while three programs address
renewable energies in general. Three other programs are broader, addressing the
energy sector as a whole mainly from a technical and operational perspective, while
2 programs focus on marine sciences. The last program, a VET one, focuses on crane
operations, with the relevant technical skills being of direct relevance to the ORE
sector as well.

Occupational
profiles

Engineers specializing in energy distribution and systems’ maintenance are the
occupational profiles that are principally addressed by the available programs. To a
smaller but nevertheless satisfactory extent, occupational profiles related to wind
and solar energy engineering, technical procedures in renewable and ocean energies,
assembling procedures and health & safety operations are covered by the available
programs.
Shortages were identified for cable installers, construction commercial divers and
plant operators, while the main gaps in the supply of skills concern electric power
generation engineers, welders and printed circuit board assemblers.

Value chain

Similar to the other EU countries reported, the main phases of the ORE value chain
that are most impacted by the aforementioned shortages and gaps are construction
& installation and operation & maintenance.

Language

9 out of the 14 E&T programs identified are offered in English, 4 in Norwegian and
one program is trilingual (i.e. offered in English, Norwegian and German)
(Source: programs’ websites; https://utdanning.no/; https://ec.europa.eu/ploteus/el)

Netherlands
EQF Level

10 relevant E&T programs were identified in the Netherlands, with the majority
being M.Sc. degree programs. In addition, a few other programs providing
professional certificates were also identified.
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10%

MSc

Professional Certificate

90%
Specialization

The majority of the available programs focus on renewable energies either taking an
overall approach (1 program) or addressing specific forms of energy such as wind
energy (2 programs), solar energy (1 program) and ocean energy (1 program).
Programs with a clearer technical orientation were also identified, covering offshore
engineering (1 program) and power generation (1 program). The remaining 3
programs focused on marine engineering and technologies.

Occupational
profiles

Engineering and technical occupational profiles related to wind and solar energy are
mostly addressed by the available programs. To a lesser extent, occupational profiles
related to wave energy and energy power distribution are covered.
The main shortages concern occupational profiles that deal with energy systems and
are engaged in technical and assembling processes. Key gaps in terms of skills supply
exist therefore for the rest of the primary occupational profiles (i.e. welders,
hydropower technicians, tidal power technicians, electro-mechanical engineering
technicians, electro-mechanical drafters, cable installers, construction commercial
divers, health and safety officers and solar plant operators).

Value chain

Similar to the other EU countries reported, the main phases of the ORE value chain
that are most impacted by the aforementioned shortages and gaps are construction
& installation and operation & maintenance.

Language

All programs are offered in English, facilitating in that way the participation of
international students.
(Source: programs’ websites; http://www.marinetraining.eu/)

Besides the above country-specific insights, the analysis enabled some more general conclusions
to be drawn, which are applicable to the whole European context.

Europe
EQF Level

The vast majority of E&T programs identified both as directly or indirectly related
to the ORE sector, consist of programs of higher education i.e. mostly M.Sc. and B.Sc.
degree programs (67%). Specialization in the ORE sector is therefore mostly
provided at academic level, and more precisely post-graduate level. VET programs
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(EQF 3, 4 and 5) constitute only 10% of the available programs, indicating that a
large gap exists with regard to the provision of technical skills. Slightly larger is the
share of non-academic programs and programs providing professional certificates,
which are a great opportunity to acquire targeted knowledge relevant to different
phases of the ORE value chain in a timely manner.

13%
1%
4%

43%
20%

5%
2%
8%

24%
VET L.3

VET L.4

VET L.5

BSc

MSc

PhD

Professional Certificate

No Academic

Specialization

Most of the identified programs do not focus solely on the ORE sector, but address it
through the broader context of renewable energies. 60% of the available programs
focus on fields related to renewable energy technologies, covering all engineering
and technical dimensions. 42% approach renewable energy from a broader
perspective taking into consideration management, economic, policy and other
relevant aspects. Some address specific forms of renewable energy, with wind
energy accounting for the largest share (8%) followed by solar energy (2%).
Programs devoted solely to ORE account for nearly 5% of all programs. Despite their
low number, they cover several critical aspects of the ORE value chain (i.e.
management, economics, policies and regulations, etc.)

Occupational
profiles

Engineers with expertise in renewable energies, and wind energy in particular (i.e.
renewable energy engineers, energy systems engineers, wind energy engineers), as
well as those engaged in relevant technical and maintenance procedures (i.e.
maintenance and repair engineers, wind turbine technicians) are addressed to a large
extent by the available E&T programs.
Emphasis is also placed on occupational profiles related to technical procedures for
other forms of renewable energy (i.e. solar energy technicians, hydropower
technicians, wave power technicians, tidal power technicians), plant operations (i.e.
power production plant operators, solar power plant operators), cables installation
(i.e. cable installers) and energy generation and distribution (i.e. electric power
generation engineer and power distribution engineer).
The key shortages and gaps in skills supply concern more technical occupational
profiles (i.e. mostly blue-collar) and related more specifically to electro-mechanics
(i.e. electro-mechanical engineering technicians and electro-mechanical drafters),
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assembly processes (i.e. electro-mechanical and electronic equipment assemblers and
printed circuit board assemblers), health and safety operations (i.e. health and safety
officers), underwater construction (i.e. construction commercial divers) and welding
processes (i.e. welders).
Value chain

The greatest shortages and gaps in skills supply identified in the different EU
countries, relate mainly to the construction & installation and operation &
maintenance phases of the ORE value chain, which is quite logical since those phases
present the greatest requirements in terms of human resources. Blue-collar
occupations are covered more extensively, and as a result greater emphasis should
be placed by E&T providers on addressing technical needs in the ORE value chain
possibly through the introduction of more VET programs. Furthermore, the
decommissioning and recommissioning phase is starting to attract more attention,
since the first (offshore wind) projects are now entering this stage, and thus skills
requirements are gradually increasing and need to be met.

Language

Almost half of all programs identified (45.3%) are provided in English. This is very
encouraging, since in that way knowledge can be more easily shared, while the
participation of international students is also facilitated. The latter can successfully
transfer the skills and competences acquired through their participation in
programs offered in countries where sector developments are more advanced,
within their own country, supporting the implementation of first projects and the
kick-starting of the sector.
VET programs however, which are more technically oriented, are mostly provided
in the national language, curtailing in that way the mobility of technical workers
within the European context for education and training purposes.

4.4 Skills demand
ORE projects typically present high degrees of complexity, with their development requiring the
adoption of inter-disciplinary approaches and the exploitation of diverse sets of skills, with
particular emphasis on health and safety skills so that the extreme conditions often present in
the marine environment are carefully accounted for. To this end, following the assessment of the
key shortages and gaps in skills supply found to exist across the European context, the next and
equally important step is to evaluate the requirements of the industry in terms of skills and
competences of the relevant workforce (i.e. primary occupational profiles identified) so that the
skills supply and demand mismatch can be better understood and appropriate actions for
addressing it can be planned.
As analytically described in Section 2, a series of activities were undertaken for retrieving
valuable information and expert input so that this question could be answered as accurately as
possible.
4.4.1 Initial expert consultation
Initial expert feedback addressing the needs of this section was collected within the framework
of the two rounds of regional workshops held in spring and winter of 2018 respectively. The
workshops devoted to the ORE sector during the first round were those held in Azores
(Portugal), Aberdeen (Scotland), Vigo (Spain) and Rotterdam (Netherlands). As it was
mentioned in Section 2, those workshops were mostly informative and were directed more
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towards meeting the needs of the MATES ‘State-of-the-art compilation’ report. Nevertheless,
some important first insights fitting the needs of this section did emerge. These are summarized
as follows:





















ORE activities, and thus skills requirements, depend to a large extent on technological
evolution, considering also the time framework that has been set at EU and national level
for progressing towards a new energy landscape. Modern ways of delivering the new
skills that technological advancements will bring along have to be devised.
Temporary work relationships increase the risk of losing the knowledge and experience
acquired by workers.
The sector presents multi-disciplinary requirements (e.g. someone specializing in
ecology should also have a good understanding of engineering). Such requirements are
further intensified at higher managerial levels. E&T programs should therefore adopt
multi-disciplinary approaches so that they can adapt promptly to the sector’s dynamic
context.
There are currently important needs in the sector for (a) technicians able to work in the
challenging marine environment (e.g. offshore wind farms are now looking to house
maintenance teams on-site), (b) engineers with a good understanding of the market and
financial aspects of ORE projects, and (c) managers possessing market, financial and
investment expertise.
Offshore engineering now plays a more crucial role, advancing current qualification
requirements in the sector. Remote controlling of different ORE and other relevant
devices is another similar case. The occupational profiles conducting such operations (e.g.
offshore operators, technicians, etc.) need to be properly certificated (preferably by some
industry-affiliated E&T providers).
Of increasing importance, according to the experts, are also the following skills: adoption
of a SMART approach (i.e. Specific, Measurable, Attainable, Relevant and Time-bound) in
project management, big data analytics and artificial intelligence (with several aspects
however requiring standardization such as for example data storage), robotics,
mechanics, and cartography and oceanography.
Language skills (i.e. ability to communicate in more than one language) also need to be
well-developed in order to facilitate the transfer of relevant knowledge and experience,
thus supporting collaboration and team working.
In addition to hard skills, soft skills (e.g. communication, problem-solving, decisionmaking, foresight, team and project management, etc.) are just as important and need to
be given equal emphasis so that they are developed efficiently.
All employees should present strong adaptation capabilities, since they will certainly be
requested to update their skills in the future, so that all upcoming changes in the sector
can be effectively tackled.
Ocean literacy was also identified as a quality that all employees should possess. It raises
awareness, and thus should be efficiently integrated into all currently available and new
E&T programs.
It is often hard to identify the skills gaps and needs of companies since, due to the harshly
competitive business environment, they are not surprisingly unwilling to give up detailed
inside information. Nevertheless, useful insights can be collected from recruiting
agencies.
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The second round of regional workshops was more targeted. The workshops devoted to the ORE
sector were those held in Edinburg (Scotland), Ghent (Belgium) and Vigo (Spain). As described
in Section 2, more specific discussion points were raised. The main findings from these
workshops are summarized as follows:
















Certain sets of skills can be easily transferred from other sectors and can be exploited in
ORE (e.g. structural expertise of engineers on offshore oil & gas platforms can be
exploited in the construction of offshore wind structures, skills, capacities and safety
procedures developed for onshore projects can be utilized offshore, etc.).
Given the high uncertainty that currently exists as to how the ORE sector will grow in
future decades, it is almost impossible to be fully prepared to address all the skills gaps
that will emerge. Nevertheless, particular emphasis should be placed on the
transferability and diversification of skills. For this to occur, it is essential to ensure crosssectoral certification and recognition.
Targeted methods and criteria that are consistent, as far as possible, across the European
context must be developed for the assessment of relevant skills and competences. Of
course, the differences that some regions may present in terms of skills requirements
should be borne in mind and be addressed by the E&T programs available in each region.
Sub-contracting several activities (e.g. engineering, etc.) increases the likelihood of failing
to retain valuable skillsets in the sector, which otherwise could potentially provide
further efficiencies in the ORE value chain.
Skillsets need to be developed taking into consideration all the latest environmental
conditions, data and risks (i.e. climate change impacts and upcoming environmental
challenges).
With several offshore wind energy projects now entering the final phase of their lifecycle,
skills concerned with the decommissioning and recommissioning of those projects will
be in greater demand. Furthermore, the development of floating wind turbines is well
under way and thus new skills will soon be required, effectively complementing the ones
that will be transferred from existing projects (i.e. fixed wind turbines).
Greater emphasis should be placed on addressing the skills requirements of offshore
wind energy, since this sub-sector is more advanced commercially in the European
context, compared to the others, and thus the benefits to be derived for the European
economy will be greater. The ORE sector as a whole can benefit from such a prioritization.
With regard to soft skills, communication and team-working were regarded as the most
important ones taking into consideration the multi-disciplinary needs (and multi-cultural
environment) of the sector. The experts pointed out that a self-investment attitude /
mentality should be in place, so that employees exploit any available opportunity that can
help them further advance those skills. Emphasis was also placed on skills capable of
supporting technological or business innovation (i.e. creative thinking, problem-solving)
so that the sector’s growth can be further reinforced.

The aforementioned results combined with the analysis undertaken in the previous sub-sections
were presented as a whole during the Validation Workshop organized on 28th May 2019 in
Brussels (Belgium) with the aim not only of ensuring the validity of the aforementioned points,
but also, where possible, of receiving additional information which could augment and deepen
some of the topics raised. The main findings of this workshop, which are applicable for both
sectors addressed, are summarized as follows:
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There is no single solution that fits all needs, and different multi-disciplinary approaches
are required. To this end, the diversity that characterizes the MATES Pilot Experiences
is of real value.
Europe-wide knowledge certification was again stressed as an important prerequisite,
which will also ensure that the skilling strategy coming from the MATES project as its
final outcome, has a direct positive impact on every European country.
Ensuring the sustainability and uptake of the MATES results is of utmost importance and
the COLUMBUS knowledge transfer methodology that is being applied to this end, is
making a valuable contribution towards supporting this goal.
VET centres are already undertaking initiatives where participants share time in a
workplace or within a work-based learning scheme. The future development of such
initiatives needs to be stepped up.
Not only the needs of large companies should be taken into consideration for reforming
current E&T programs; great emphasis should be also placed on the small and mediumsized companies (SMEs) who constitute an important part of the ORE industry in Europe.

4.4.2 Analysis of current job vacancies in key European countries
In order to grasp on a more real-time basis the needs of the industry, in terms of skills and
competences of the relevant workforce, a job vacancies analysis was performed following
relevant guidelines developed by CEDEFOP in 201934. In total, 99 job advertisements posted
over a four-month period 35 (March – June 2019) in various major employment websites
addressing three European countries (i.e. the UK, France and the Netherlands) were collected
and reviewed. The selection of countries was made based on the current productivity and
employment levels (i.e. the three countries account for 50% and 89% of the installed offshore
wind energy and ocean energy capacity respectively). Employment needs prove to be closely
following the growth level of the sector in Europe. More specifically, the vast majority of job
advertisements concerned positions in the UK (47%) and the Netherlands (36%) where the
largest capacities of offshore renewable energies exist. The remainder (17%) concerned job
advertisements in France, with the latter serving as a leader in ocean energy technologies.
The analysis of the collected information gave a better understanding as to what industry actors
are currently looking for in terms of desirable skills and competences of the workforce. The
individual occupations addressed in the advertisements were classified into six groups (Figure
20).

https://www.cedefop.europa.eu/en/publications-and-resources/publications/4172
Given the small number of job advertisements that were identified for the ORE sector and since those remained
available online for a longer period, it was decided to extent the period under consideration by two months,
compared to the shipbuilding sector, so that a greater number of job advertisements is collected and the relevant
results are more representative.
34
35
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Figure 20: Distribution of collected job advertisements per country and occupational group (Source: authors’ own
elaboration)

Managers and engineers proved to be in greater demand i.e. were requested in 52% and 27% of
all identified advertisements respectively. Smaller was the demand for technicians, analysts,
consultants and designers. At this point, it should be stressed that, compared to the
advertisements for the shipbuilding sector, in those for ORE no specific occupational profile was
requested, but the aforementioned broader groups were addressed instead, with different
specializations being in demand. As depicted in Table 24, the ORE industry is currently in greater
need of (a) managers specializing in the overall planning and development of ORE projects as
well as in specific processes such as construction and installation and operation and
maintenance, (b) wind turbine technicians, and (c) engineers specializing in electrical
engineering, structural and geotechnical engineering, and design processes.
Table 24: Distribution of job advertisements among the identified groups of occupational profiles.

Group of
occupational
profiles

Analysts

Consultants

Designers
Engineers

Specialization
Financial issues
(e.g. cost-benefit analysis)
Business issues
(e.g. needs identification, process development and mapping
standards, etc.)
Wind energy
(e.g. resource assessment, output modelling, SCADA systems, etc.)
Management
(e.g. relationships management, sales consulting, project
management)
Wind Energy consultancy
(e.g. SCADA analysis, yield assessment, market analysis)
Industrial design
(e.g. integration studies, manufacturing and assembly plans of
installations)
Project Compliance – Quality Assurance

Number of
advertisements
2
1

Total: 6

3
1
Total: 4
3
1

Total: 1

2

Total: 26
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Group of
occupational
profiles

Managers

Technicians

Specialization
(e.g. risk management, offshore project certification)
Design
(i.e. mechanical engineering design, wind energy platforms design,
structure design, 3D design)
Electrical engineering
(i.e. subsea cables, engineering support and assessment in cables
installation, wind turbines, pre-calculations of electrical
engineering)
Structural – Geotechnical engineering
(e.g. engineering services for tidal and wave energy installations,
simulation and analysis of site data)
Operation, maintenance and repair
(e.g. monitor performance from sensors, fleet operations,
troubleshooting)
Steel structures procurement
(e.g. supply chain management of offshore wind energy projects,
procurement of foundations)
Project – Planning
(e.g. wind resource assessment, project management)
Wind Energy engineering
(e.g. wind turbine simulation, layout optimization)
Construction and installation
(e.g. cables installation, site supervision, permit and contract
management)
Financial management
(i.e. accountancy, financial reporting)
Sales management
(e.g. develop sales strategies, support wind trade)
Business management
(e.g. develop ideas for business opportunities)
Electrical network management
(e.g. electrical integration of offshore plants)
Health, safety and environment (HSE)
(e.g. compliance with HSE regulations and standards)
Internal communications
Offshore wind operation and maintenance
(e.g. planning and coordination of O&M of offshore wind farms, asset
management)
Project planning and development
(e.g. contracts management, offshore wind project management)
Offshore wind procurement and supply chain
(e.g. warehouse & logistics coordination, development of purchasing
strategies)
Wind turbine – Technical aspects
(e.g. offshore wind floating farms, performance assessment)
Heavy Lift Works
(e.g. foundation and wind turbine transport, crane operations,
offshore lifting operations)
Accountancy

Number of
advertisements

5

5

5

2

1
3
3
6
3
4
3
1
4
1

Total: 52

6
12
4
4
4
1

Total: 10
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Group of
occupational
profiles

Specialization
(e.g. sales maintenance, cost analysis)
Plant operations and maintenance processes
(e.g. wind turbines failures diagnosis, improvement of automated
maintenance)
Wind turbines
(e.g. troubleshooting, installation and repair of turbines parts)

Total

Number of
advertisements

3
6
99

The requested skills and competences associated with the above occupational groups were
clustered into different categories considering the range and nature of the relevant work tasks
and responsibilities mentioned in the advertisements. It should be noted at this point that these
referred mostly to hard skills, since soft skills requests were more common, usually addressing
communication skills, teamwork and work flexibility. In more detail, for each occupational
group, the following findings are being presented:
 Top 5 sets of required skills and competences and the corresponding category in which
they fit into (detailed results are reported in ANNEX IV).


Their relative demand (i.e. percent of advertisements where these were requested)



Specializations for which those sets of skills and competences were requested



Specific knowledge required (if applicable).

Managers
With regard to managers, the industry is in need of skill sets that can ensure the efficient
collaboration and coordination of different contractors and work teams in an ORE project (Table
25). To this end, both external (i.e. with costumers, external contractors, etc.) and internal
communication skills are requested as well as management skills covering project, contract and
work management. Organization skills, negotiation skills, the knowledge of foreign languages as
well as leadership, self-motivation and flexibility were also commonly requested in the identified
advertisements as important soft skills and qualities that prospective employees need to
possess.
Table 25: Skills and competences in higher demand for the ‘Managers’ group

Category

Specific skills and
competences

Communication

External
communications
Liaise with external
actors
Network
Evaluate external
actors

Demand
(% of total
relevant
ads)

22%

Relevant specializations

Desired
knowledge

Construction and installation
Financial management
Sales management
Business management
Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
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Category

Specific skills and
competences

Demand
(% of total
relevant
ads)

Collaborate with
clients
Collaborate with
external partners
and
(sub)contractors

Management

Wind turbine - Technical aspects

20%

Project management
Lead offshore wind
projects
Manage external
actors

17%

Work management
Workspace
inspection
Supervision of
installation
processes
Meeting project
schedule

Desired
knowledge

Project planning and development
Offshore wind procurement and
supply chain

Internal
communications
Liaise with internal
actors
Manage teams
Close collaboration
with all personnel
Keep colleagues
informed

Contract
management and
implementation
Deliver cable
contracts
Sign up new
contracts
Monitor work
performed by
contractors
Daily coordination
with contractors

Relevant specializations

Construction and installation
Financial management
Sales management
Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and
supply chain
Wind turbine - Technical aspects
Construction and installation
Financial management
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and
supply chain
Wind turbine - Technical aspects

Stakeholder
management

Construction and installation
Offshore wind operation and
maintenance
14%

Project planning and development
Offshore wind procurement and
supply chain
Wind turbine - Technical aspects

14&

Construction and installation
Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development
Wind turbine - Technical aspects
(Source: authors’ elaboration on data)
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Engineers
Internal communication skills were also found to be the most important prerequisite for the
Engineers occupational group, with external communication skills receiving rather less attention.
This can be possibly attributed to the fact that engineers typically interfere less with external
actors, with whom project managers are usually in closer contact for coordinating all necessary
works (Table 26). It is also made clear that engineers are not only responsible for undertaking
processes that address all technical infrastructural aspects, but also need to accurately record,
document and report in detail the progress of project activities, efficiently plan and distribute
works and tasks among the different project contributors, thus minimizing any risk that may
cause delays in the implementation of a project. In addition to the above, organization skills, the
knowledge of foreign languages, teamwork as well as analytical thinking, self-motivation and
flexibility were also commonly requested in the identified advertisements as important soft skills
and qualities that prospective employees need to possess.
Table 26: Skills and competences in higher demand for the ‘Engineers’ group

Category

Specific skills and
competences

Communication

Internal
communications
Collaborate with
internal actors
Coordinate and
maintain internal
expert groups

Documentation
and reporting

Engineering

Report design studies
Preparation or oral
and written reports
Write Design Basis,
Brief and
Specifications
Writing new
procedures and
instructions
Electrical engineering
Cables engineering
Structural
engineering
Design engineering
Conduct engineering
studies
Apply systematic
approach
Follow customer
specifications

Demand
(% of
total
relevant
ads)

Relevant specializations

Desired
knowledge

Project Compliance – Quality Assurance
Electrical engineering
Structural– Geotechnical engineering
10%

Operation, Maintenance and repair
Steel structures procurement
Project – Planning
Wind Energy engineering
Project Compliance – Quality Assurance
Electrical engineering

10%

Structural– Geotechnical engineering
Operation, Maintenance and repair
Steel structures procurement
Project – Planning
Design

9%
Electrical engineering

3D
engineering
design
software

Structural– Geotechnical engineering
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Design anchored
platforms

Communication

Planning

External
communications
Liaise with external
actors
Attend kick-off
meetings
Collaborate with
external actors (i.e.
suppliers, certifiers,
etc.)
Risk management
Prepare tender
reviews
Support new projects
Estimate wind
resources

Project Compliance – Quality Assurance
Electrical engineering
7%

Structural– Geotechnical engineering
Steel structures procurement
Project – Planning
Project Compliance – Quality Assurance

6%

Design
Wind Energy engineering
(Source: authors’ own elaboration)

Technicians
Skills ensuring the efficient operation and good maintenance of all equipment and infrastructure
of an ORE project are the main industry requests for the Technicians occupational group (Table
27). These are complemented with requests for technical skills covering electrical aspects, digital
skills (mainly related to ICT) for effectively handling all relevant equipment and software
supporting technical works, and skills related to quality control so that the efficiency and
productivity levels are sustained. In addition to the above, communication skills, teamwork as
well as analytical thinking, proactivity, self-motivation, flexibility and attention to details were
also commonly requested in the identified advertisements as important soft skills and qualities
that prospective employees need to possess.
Table 27: Skills and competences in higher demand for the ‘Technicians’ group

Category

Specific skills and competences

Operation
and
maintenance

Work at heights
Routine maintenance on wind turbines
and ORE parts (e.g. gearboxes, pumps,
filters)
Inspection of parts
Repair of parts
Fault diagnosis

Electrical
aspects
Digital skills

Electrical test of equipment

Demand
(% of total
relevant
ads)

Relevant
specializations

Desired
knowledge

Plant operations and
maintenance processes
8%
Wind turbines

3%
3%

Plant operations and
maintenance processes
Wind turbines
Accountancy
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Plant operations and
maintenance processes
Wind turbines
Plant operations and
maintenance processes
Wind turbines

ICT skills – Computer literate
Accounts production software
Quality
assurance

Perform quality control inspections

2%

(Source: authors’ own elaboration)

Analysts
Digital skills, referring mostly to data analytics and modelling, business management skills and
external communication skills were the main skill sets that the industry is need of with regard to
analysts (Table 28). Analytical thinking was commonly acknowledged in the advertisements as
the most important soft skill that prospective employees should possess.
Table 28: Skills and competences in higher demand for the ‘Analysts’ group

Demand
(% of total
relevant
ads)

Relevant
specializations

Desired knowledge

3%

Wind energy

Simulation methods and
software
Offshore wind resource
assessment software

ICT skills
Develop software tools

3%

Business issues
Financial issues
Wind energy

Computer programming

Management

Business management
Define business needs
Use business analysis
methodologies

3%

Business issues

Business analysis
methods (i.e.
Cost/Benefit analysis)

Communication

External communications
Provide feedback to
stakeholders

2%

Category

Digital skills

Specific skills and
competences
Data analytics
Data modelling
Wind resources assessment

Business issues
Wind energy
(Source: authors’ own elaboration)

Consultants
Consultants with business and technical support skills (i.e. supporting sales, engineering
processes, etc.) proved to be in greater demand, along with those having digital skills with
competences mainly in data analytics and modelling / simulation methods (Table 29).
Communication skills and flexibility were also commonly acknowledged in the relevant
advertisements as important soft skills and qualities that consultants should possess.
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Table 29: Skills and competences in higher demand for the ‘Consultants’ group

Demand (% of
total relevant
ads)

Category

Specific skills and
competences

Business &
technical
support

Sales support
Engineering support

2%

Digital skills

Data analytics
Wind flow modelling
Assessment of operational
wind energy yield

2%

Relevant
specializations

Desired knowledge

Management
Wind Energy

Wind Energy

Simulation methods and
software for offshore
wind energy
(Source: authors’ own elaboration)

Designers
Designers were in less demand by the industry, as evidenced by the single job advertisement
identified referring to industrial designers with skills required in engineering design (i.e. CAD)
and electrical aspects supporting project implementation and health and safety procedures (Table
30). Organization skills, team-work, creativity, reliability, self-motivation and rigorousness were
also listed as soft skills and qualities that candidates for this job position need to possess.
Table 30: Skills and competences in higher demand for the ‘Designers’ group

Category

Specific skills and
competences

Demand
(% of total
relevant
ads)

Electrical aspects

Conduction of
integration studies
(e.g. integration and
analysis of electrical
equipment, safety
equipment)

1%

Industrial design

Health and safety

Use safety equipment

1%

Industrial design

Project
implementation

Installation
Manage assembly
constraints

1%

Industrial design

Engineering

Use CAD software

1%

Industrial design

Relevant specializations

Desired
knowledge

Engineering design
software
(Source: authors’ own elaboration)

4.4.3 Deepening of industry consultation
Considering the above and for further deepening consultation with industry stakeholders so that
more detailed insights can be gained, two additional activities were undertaken. The first
consisted of an online questionnaire survey which was open for a 3-month period (April to June
2020) targeting companies, and especially SMEs, providing services in the ORE value chain. As
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stated in Section 2, the set of questions included in the survey were prepared taking as a basis a
relevant guide prepared by CEDEFOP in 201336.
In total, 30 companies completed the questionnaire. Their geographical distribution is presented
in Figure 21.

Figure 21: Geographical distribution of questionnaire respondents for the ORE sector (Source: authors’ own elaboration)

The companies that participated in the survey directly employ about 70.000 employees. With
regard to their size, 30% are micro-companies (i.e. employ fewer than 10 employees), 46% are
SMEs (10 to 249 employees) and the rest (24%) are large companies employing more than 250
employees. Furthermore, as depicted in Figure 22, the companies that participated in the survey
provide services in all different segments of the ORE value chain, with many of them (67%)
addressing not only the European but also the global market.

36

https://www.cedefop.europa.eu/en/publications-and-resources/publications/5535
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Figure 22: ORE value chain segments that participating companies provide services to (Source: authors’ own elaboration)

The above data clearly show that participation in the survey was adequate and sufficiently
representative to allow safe conclusions to be drawn with regard to current industry needs in
terms of skills and competences of the relevant workforce. This is further reinforced by the fact
that most of the companies’ representatives that completed the questionnaire in fact hold
leading positions within them. More precisely, 40% of them hold positions at the upper
management level (i.e. CEO, Managing Directors, Senior Managers, etc.), 20% are middle-level
project managers and department heads (i.e. project managers, engineering managers, etc.),
while the remaining 40% are low level managers, consultants, etc.
The results of the questionnaire survey are reported below for each of the topics tackled, though
combined with additional / complementary feedback received via a round of personal
interviews conducted with selected industry experts. As described in Section 2, a number of
criteria were used for selecting those experts. In total, 12 experts, covering all different ORE subsectors, were interviewed at the end of June and the beginning of July 2020. The input /
comments received were discussed within the framework of a Focus Group meeting organized
on 13th July 2020, where experts had the opportunity to interact with each other so that
consensus, with regard to some topics, could be reached or additional insights could be shared.
Age of employees
Companies were asked to indicate the age distribution of their personnel with particular
emphasis on young (i.e. below 30 years old) and older ones (i.e. above 50 years old). In 80% of
them, older employees account for 10-25% of their staff. These is a similar share of younger
employees in most of them (37%), with the rest of companies however presenting either a
smaller or largest share (i.e. in 30% of responding companies younger employees account for
less than 10% of their staff, while in 27% of them, they account for 25-50%). This is encouraging
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since it’s an indication that the ORE sector is attractive to young professionals and graduates,
and new talent is much needed for supporting the fast growth of the sector.
Skills assessment and upskilling and reskilling needs
Bearing in mind that the sector is heavily technology-driven, with new advances being
constantly introduced, the companies really need to regularly assess the skills of their employees
and identify any existing or emerging needs for upskilling and/or reskilling. This point was in
fact confirmed by the questionnaire results, with the majority of the respondent companies
conducting a skills assessment process annually (41%) or even more than once a year (41%).
This ongoing process covers several different groups of occupations, with engineers, technicians
and health & safety professionals receiving the greatest attention (Figure 23).
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Figure 23: Occupational groups mostly addressed by the skills review process (% of respondents) (Source: authors’ own
elaboration)

These interesting findings were discussed in more detail with the selected experts during the
personal interviews that were conducted and the Focus Group meeting that took place.
More precisely, the experts initially pointed out that there are professionals in the ORE labour
market with sufficient skills, qualifications and knowledge that can support the sector’s current
growth. However, they also remarked that the ones who have the highest qualifications, tend to
prefer sectors that are currently well-established (e.g. offshore oil & gas) as they provide better
job stability and security. Engineers provide one such indicative example. Though many are very
competent and experienced in the ORE sector, they are now employed in other sectors. Some
having actually undergone training for the ORE sector and having been originally employed
there, were later attracted by and decided to transfer to other industrial sectors that are more
firmly established. This is an important challenge that ORE companies need to pay heed to and
address, so that well-qualified professionals remain in the sector and continue to provide it with
added value. Along with the sector’s future growth potential, which is very promising and can
entice young professionals, favourable employment conditions and career advancement paths
need to be in place, so that this loss of skills in the sector is avoided.
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Turning to upskilling and reskilling needs, the experts pointed out that these are related to
several segments of the ORE value chain. Construction and installation activities as well as
activities related to operations and maintenance fall into this category, though by far the greatest
need relates to health and safety processes, taken into conjunction with both the harsh conditions
that the marine environment presents and the relevant knowledge and qualifications required
for ensuring that all activities are undertaken safely and any accident risk is minimized.
Upskilling and reskilling activities will be also required for coping with the increasing size of ORE
projects, mainly covering the transport of large equipment components as well as the
construction, installation and maintenance of larger infrastructure and devices than the ones
that are currently in place.
With regard to different disciplines and occupational profiles engaged in the ORE value chain, it
is the view of the experts that upskilling and reskilling activities will be mainly needed for the
following reasons: (a) being able to better cope with working conditions at sea, taking into
consideration any possible changes deriving from climate change impacts, and (b) improving
their digital skills (e.g. data processing, data mining, etc.) so that they are better aligned with the
implications of the 4th Industrial Revolution that is already under way. The latter is of greater
importance to SMEs, since the majority of large companies in the ORE sector have already
undertaken actions (e.g. recruitment of specialists) in order to timely and effectively adapt to
this new era. The upskilling and reskilling needs concern both young professionals as well as
more experienced workers coming from other industrial sectors. With regard to the latter (e.g.
offshore oil and gas, onshore renewables, construction, logistics, etc.), synergies can be
facilitated so that through brief and targeted reskilling processes, well-qualified employees can
directly enter the ORE sector and provide added value. Engineers, managers, technicians and
health and safety professionals can be such a case.
As a final remark, the experts pointed out that upskilling and reskilling needs are not the same
in the two main ORE sub-sectors (i.e. offshore wind and ocean energy), while these also vary
between the different EU countries, taking into consideration a number of parameters (i.e. the
growth of the ORE sector in each country, the E&T programs offered there, the level of
development of other sectors from which well-experienced professionals can be attracted, etc.)
Employment needs
More than half (69%) of the companies that participated in the questionnaire survey have
currently open job positions that they are looking to fill. However, according to the opinion of
most of them (27.6%) this can sometimes be difficult or quite difficult (17.2%) or extremely hard
(10.3%) (Figure 24).

138

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
30

Percentage (%)

25
20
15
10
5
0
No, it's very easy No, it's quite easy Neither difficult
nor easy

Yes, it's quite
difficult

Yes, it's very
difficult

Figure 24: Difficulty the ORE companies that participated in the survey experience in filling out open job positions (Source:
authors’ own elaboration)

Furthermore, the minimum requirements, in terms of education and training that the companies
set for the different occupational groups in demand were indicated (Table 31). For engineers,
health & safety officers and consultants, higher requirements are imposed, while for the
remaining occupational groups, more basic education and training is requested.
Table 31: Minimum requirements in education and training for each occupational group in the ORE sector.

Occupational group

Education and training

Engineers

Tertiary education (B.Sc. or M.Sc.)

Metalworkers

Upper-secondary (Vocationally- or Generally-oriented)

Technicians

Upper-secondary Vocationally-oriented

Assemblers

Upper-secondary Vocationally-oriented

Draughtspersons

BSc or Vocational training

Divers

Upper-secondary (Vocationally- or Generally-oriented)

Health & Safety officers

Tertiary education (M.Sc.)

Plant operators

BSc or Vocational training

Consultants

Tertiary education (M.Sc.)
(Source: authors’ own elaboration)

Additional insights regarding to employment needs were collected from the personal interviews
conducted with selected experts. The latter initially pointed out that the construction and
installation phase of the ORE value chain is currently the most demanding one in terms of human
capital, and soon so also will be the operations and maintenance phase considering the high
number of new ORE projects that are currently being installed. Relevant job offers, however, are
still rather scarce, with the qualified professionals available for employment exceeding the
current level of demand. This is particularly evident in the wave and tidal energy sub-sector,
which has relatively low requirements in terms of human resources. Nevertheless, many
professionals have acquired the relevant specializations as they look to the growth potential of
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this sub-sector. In general, the growth foreseen for the ORE sector in the upcoming years is
expected to increase current employability levels robustly across the EU, with more young
professionals deciding to follow a career in the sector as well as more experienced ones deciding
to change their current career path and exploit the opportunities that the ORE sector has to offer.
The experts agreed with the outcomes of the questionnaire survey regarding the difficulties that
companies are experiencing in finding personnel well-suited to the job positions on offer,
indicating that although several professionals possess excellent sets of skills, they do not
necessarily meet the exact needs of the companies. For example, open positions for offshore
technical staff are usually hard to fill since the majority of candidates do have excellent skills
with regard to technical issues, but do not have the experience of working at sea. An indicative
example is that of cable installers in offshore wind energy projects, who have to perform their
activities underwater, which demands additional skills on their part so that their work can be
performed safely and successfully.
However, these difficulties are not quite the same across the European context, according to the
experts. For example, in Spain there are several well-qualified engineers with expertise in
conceptual engineering design for ocean energy, but due to lack of investments in R&D activities
in this field, most of them have moved outside the country and now provide their services to
other EU countries where greater installed capacities exist, and thus additional financial
resources are available for progressing their R&D work.
The impact of the difficulties that companies are currently experiencing for the recruitment of
well-qualified employees, has not up to now severely constrained the sector’s deployment. In
the near future however, it may well turn out to be an important barrier in the light of the surge
of employment needs brought on by that the sector’s anticipated growth. Such considerations
were also shared during the Focus Group meeting, with the experts pointing out that offshore
wind energy will act as an important employment provider in the upcoming years. Job
opportunities will also increase with regard to wave and tidal energy, though within a broader
time horizon (i.e. 2050). The associated benefits are expected to be substantial for the European
coastal economies, with estimates indicating that GVAs are likely to reach up to 85%.
Skills gaps
Aiming to expand the insights gained from the previous activities, the core part of the
questionnaire survey focused on the identification of the most important gaps that the
workforce presents today with regard to both hard and soft skills. Responses revealed that both
sets of skills were regarded as equally important, though it was pointed out that in several cases
overlaps do exist (e.g. foreign languages), while hard skills can only be efficiently (re)evaluated
and improved if there is adequate capacity of soft skills. As to which set of skills should more
emphasis be given, this depends on the occupational profile under consideration, the specific
needs of each company and whether the professionals are junior or more experienced ones
coming from another industrial sector.
With regard to the transferability of hard and both skills, the experts indicated that hard skills
are generally less transferable since a certain level of specialization is required. On the other
hand, though soft skills can easily be transferred from one sector to another, they need to be
continuously enhanced since they are, as mentioned before, an important driver for the
development of hard skills. Possession of such transferable skills is more likely to ensure that
further efficiencies can be introduced into the sector and that any problems encountered can be
more easily resolved, especially when considering the multi-disciplinary environment that the
140

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
ORE sector is being characterized of. In addition to hard and soft skills, the experts also pointed
out that some companies do experience difficulties in finding personnel that fit in best with their
business culture and who can easily adhere to the companies’ vision and values and help to
ensure in that way that a pleasant working environment is in place.
Along the same line were the general considerations shared during the Focus Group meeting,
with the experts underlining, in addition, that any prioritization for addressing the current gaps
with regard to both hard and soft skills should consider all relevant technological advances, as
well as the growth rate of each one of the ORE sub-sectors.
Hard skills
The companies that participated in the survey were asked to indicate which, in their opinion, are
the most important gaps existing today with regard to hard skills. Building upon the outcomes
of the previous activities, respondents were provided with a list of pre-defined answers, while a
free-text option was also available for indicating any other additional gap.
According to the survey results (Figure 25), the most critical gaps concern project management
skills (56%), engineering skills (47%) and digital skills (44%), findings that are actually well in
line with the outcomes of the two previous sub-sections.

Project management
Engineering skills (e.g. electrical,
structural, offshore, etc.)
Digital skills (e.g. ICT skills, remote-controlling,
data analytics, smart device handling, etc.)
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Foreign languages - reading and writing
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Figure 25: Most important gaps in hard skills (% of responses) (Source: authors’ own elaboration)

The above results were further teased out by the selected industry experts during both the
personal interviews that were conducted, and within the relevant discussion that was held
during the Focus Group meeting.
In general, all experts agreed with the prioritization of gaps as set out by the companies via the
questionnaire survey, nevertheless highlighting that they need to be addressed in a balanced
way taking into consideration, as mentioned before, technological advances, the current status
and growth rates of each ORE sub-sector, and the characteristics and differences that exist in
relevant regions within the European context. Certain overlaps do however exist and need to be
carefully accounted for. For example, offshore-specific and health & safety skills have strong
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interlinks with regard to certain aspects, and the same goes for engineering and project design
and planning skills (e.g. 3D design skills).
With regard to each of the identified gaps, the following points were raised by the experts:








Ensuring the timely and cost-effective implementation as well as the efficient operation
and maintenance of ORE projects is of utmost importance to the sector, and thus proper
management skills need to be in place so that all different phases of a project’s lifecycle
are covered and any risks or deviations that may cause delays or disrupt the current
planning are minimized. Given the multi-disciplinary needs that ORE projects present,
managers must be well-qualified in order to properly coordinate all different works and
teams, resolve potential conflicts and swiftly find solutions to any problems that may
occur. Multiple procedures, which may be extensively interrelated, may have to be
tackled simultaneously, which can exponentially increase the complexity of the relevant
task or work activity. To this end, efficient management procedures and appropriate
documentation systems need to be in place, in line with the requirements of relevant
international standards.
A wide range of engineering skills are essential for covering multiple needs within the ORE
value chain, taking into consideration all different occupational profiles engaged in the
relevant processes. Design, and especially 3D design, skills are now in high demand in the
industry, with professionals having to possess excellent knowledge of the principles of ORE
technologies, meaning that they should be aware of how exactly they work, what is their
production capacity, of which parts and components they consist of, how their operation
is being controlled, etc. Particular emphasis was given by the experts to wind turbines,
since of the offshore renewables it is the longest established technology up till now. The
experts specifically highlighted that issues related to the foundation of such installations
(e.g. fatigue, corrosion, design of mooring systems, extension of the project’s life cycle,
etc.) must be investigated and improved.
Digital skills, as has been previously mentioned, are a prerequisite for introducing further
advances and efficiencies into the ORE sector, thus facilitating its smoother adaptation to
Industry 4.0. Requirements range from common fields of computer science (e.g. software
development, database management, algorithm development and numerical modelling)
to fields that have been more recently introduced and are currently disrupting, or will be
disrupting in the near future, existing operations (e.g. big data analytics, automation,
robotics, remote controlling, etc.). Automation skills in particular are expected to be
mainly applied for supporting activities associated with offshore foundations (e.g. NDT
systems), submarine cables and marine surveys, while drones for example or other noninvasive methods are expected to be more extensively used for monitoring the
performance and degradation of wind turbines.
Offshore-specific skills are required for successfully and safely undertaking mainly
construction & installation and operation & maintenance activities. Employees need to
have a good understanding of the working conditions at sea, especially those that are more
labour-intensive, and have excellent knowledge of the different ORE technologies and their
main principles (i.e. how they work, what is their energy production capacity, how the
different devices are controlled, of which components and parts do they consist of, etc.).
More precisely, the experts pointed out that the industry is currently in need of skills that
can support the standardization of the aforementioned key activities of the ORE value
chain (i.e. expertise in offshore access systems, metocean knowledge and competences,
ability to perform underwater activities, etc.). Basic knowledge with regard to (i) vessel
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operations for supporting ORE projects, (ii) floating components exchange platforms, and
(iii) drones for offshore inspection, maintenance, etc. were also pinpointed as of
increased importance to the industry.
Health & safety skills present strong interlinks with the previous ones and are vital in
order to minimize any potential accident risk, thus ensuring the well-being of all
employees. To this end, competences for setting-up and applying relevant protocols, as
well as metocean knowledge for issuing alerts in case extreme conditions are anticipated,
were acknowledged to be of high value to the industry. Establishing databases with
information of near-misses and analysing the details of each one, was also suggested by
the experts as an effective way to further enhance safety levels and better inform existing
protocols. As mentioned before, the standardization of installation and maintenance
processes are also expected to increase current safety levels, while the experts pointed
out that such skills are also very important for the proper handling of heavy machinery
(e.g. cranes). It was also mentioned by the experts that due to the on-going health crisis
of COVID-19, the ‘health’ part is now attracting more attention, and all relevant protocols
should be successfully devised and applied in a timely manner, for mitigating in that way
the expansion of the pandemic.
Project design and planning skills relate mainly to engineering design, 3D design and
visualization and numerical modelling. Offshore conditions (i.e. metocean knowledge)
should be taken into careful consideration during the planning of an ORE project, while
particular attention was provided by the experts to the efficient coordination of all
logistics activities, the careful consideration of all relevant policies at EU, national and
regional level taking into account the limitations and/or requirements that they set, as
well as the proper preparation of all relevant documentation for meeting both internal
and external purposes (i.e. better coordination of different teams or adhering to reporting
requirements of a supervisory authority, etc.).
Skills related to the use and understanding of numerical or statistical information strongly
overlap with digital skills, since they mostly refer to numerical modelling and algorithm
development.
With regard to foreign languages, English is the main requirement so that international
communication with regard to technical issues can be facilitated. Knowledge of other
languages is favoured by the industry but is not a prerequisite.

In addition to the above, good knowledge of environmental-related issues and impacts is also
highly valued by the industry, according to the opinion of the experts.
Soft skills
In addition to hard skills, gaps in soft skills were also identified building upon initial insights
collected during the two rounds of regional workshops that took place in 2018 (see pages 125126). More specifically, the findings of the initial expert consultation were listed as options in
the questionnaire, with regard to the most important gaps in soft skills, from which respondents
could choose37 so that a certain prioritization could be established. As depicted in Figure 26,
creative thinking and innovation, critical thinking and problem-solving, initiative and selfdirection, and communication and collaboration were the four most important gaps in soft skills
that the workforce currently presents, according to the respondents, with the last two receiving
Respondents could also indicate any additional gap not included in the list through an open-text option that was
available
37
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the same priority. With ORE being newer as a sector and thus many technological and other
developments being still under way, the emphasis given by companies to innovation and
creative thinking is very rational, since such competences can provide them with a competitive
advantage and enable their business activities to further grow. Critical thinking and problemsolving are also crucial skills needed by companies so that the impact of any hurdles that may be
encountered can be minimized, and solutions to introduce further efficiencies into operations
and other processes are found. Companies are therefore urgently seeking employees who can
take on such initiatives and through self-directed learning produce valuable outcomes. In many
cases, this can be achieved in collaboration with other colleagues, often of different disciplines,
ensuring in that way that all relevant aspects are taken into consideration within any new
approach, process, method, etc. that may be put forward.

Creative thinking and innovation
Critical thinking and problem solving
Initiative and self-direction
Communication and collaboration
Knowledge management and transfer
Leadership and responsibility
Flexibility and adaptability
ICT literacy
Productivity and accountability
Ocean literacy
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%
Figure 26: Most important gaps in soft skills (% of responses) (Source: authors’ own elaboration)

The experts agreed in general with the aforementioned priorities, stressing however that the
order might change when focusing on specific occupational profiles. More precisely, the
following views were expressed:




Creative thinking and innovation concerns mainly occupational profiles engaged in
project design, and to some extent in operations and maintenance, so that existing
challenges can be overcome, negative impacts can be mitigated and process efficiency can
be improved. Such a soft skill is more crucial, for example, for the occupational group of
engineers, than other occupational profiles (e.g. technicians) that strictly follow protocols
or specific plans for undertaking certain processes, and thus have fewer opportunities to
apply this skill.
Critical thinking and problem-solving is broader as a skill and can be applied to all
different occupational profiles for coping with a wide variety of cases and challenges.
However, more value can be provided when using such a skill for resolving critical issues
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and challenges (e.g. engineers, project managers, etc.), than in coping with day-to-day
issues.
Initiative and self-direction: This is more of a personal quality, and those employees who
present it can provide added value. However, the latter will be maximized in the case of
occupational profiles that have a deeper impact on the ORE value chain.
Communication and collaboration skills are essential for all the different occupational
profiles, but particularly for (a) project managers who coordinate different work tasks
and multi-disciplinary teams, and (b) professionals who form part of those teams.
However, since such skills depend to a large extent on personality traits, the level to
which they can be developed can differ markedly from person to person. Nevertheless,
through targeted courses and seminars, improvements can be achieved.
Knowledge management and transfer concern all different occupational profiles but are
proving to be most valuable for technical occupations (i.e. blue-collar workers). This skill
is crucial in order to avoid any duplication of efforts as well as not repeating inefficient
practices and solutions. Such a skill should be combined with practical learning (e.g. onthe-job-training) so that existing knowledge is passed on to new professionals, while
training should also cover aspects that in some cases are critical (e.g. intellectual property
rights). The interlinks with communication skills are strong, since the level of
development of the latter affects the effectiveness of knowledge transfer activities.
Leadership and responsibility depend to a large extent on personal traits but can also be
built up and improved through the acquisition of work experience. Mentorship plays a
crucial role in the development of those qualities, with the respective benefits being
greater for occupational profiles that have a larger impact on the ORE value chain.
Flexibility and adaptability: Agile and adaptive mindsets are important for cross-cutting
occupational profiles (i.e. engaged in multiple phases / process of the ORE value chain),
especially when the respective professionals come from different sectors and thus
present diverse working experiences that must be adapted to the characteristics and
conditions of the ORE sector.
Productivity and accountability concern all different occupational profiles and can
certainly be enhanced through targeted training programs providing detailed
information and practical experience on specific tools, mechanisms and techniques that
can be utilized to this end. The conditions of each working environment however, as well
as the culture of each company also play a crucial role.

In addition to the above, the experts pointed out that gaps also exist with regard to the following
soft skills: negotiation skills, environmental awareness, process understanding and undertaking a
global perspective when considering today’s business landscape. The experts also suggested that
the capacity to report and keep track records of the soft skills acquired / enhanced would be an
important tool for facilitating their assessment over a certain timespan and within the context
of recruitment processes, so that appropriate candidates, taking into consideration both their
hard and soft skills, can be selected for providing further value to the industry and better
meeting its current and future needs.
Methods for addressing the identified skill gaps
The questionnaire survey also requested respondents to indicate which, in their opinion, is the
most appropriate method for employees to develop the required hard and soft skills. As depicted
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in Figure 27, for the hard skills, on-the-job training was the preferred solution followed quite
closely by the development of in-house training seminars that can successfully contribute to
effectively transferring the knowledge and experience that older workers have acquired over
the years, to young professionals who recently entered the labour market. Less attention was
given by the companies to professional accredited seminars and courses, possibly due to the
higher costs that they would have to meet for employees’ participation. Formal education
programs, of all different EQF levels, were not regarded by the companies as a promising
solution, since they are more theoretical and do not provide the practical experiences that the
industry is currently in great need of.
On the other hand, with regard to the development of the required soft skills, all the above three
non-formal methods were regarded by the companies as equally appropriate. However, each
method looked at separately may be more suitable for supporting the development of certain
soft skills (e.g. in-house training for knowledge management and transfer, productivity and
accountability, etc., on-the-job-training for critical thinking and problem-solving, flexibility and
adaptability, etc., and professional accredited training courses and programs for creative thinking
and innovation, communication and coordination, etc.). Similar to the hard skills, formal
educational programs were not considered by the experts as appropriate for the development
of soft skills.

Through in-house training
(e.g. transfer of knowledge 64.7%
of older workers)

70.6%

Through on-the-job training
64.7%
(e.g. mentoring, shadowing)

76.5%

Attend a professionally accredited 64.7%
training course/seminar/program

58.8%

Master program

17.6%

Bachelor program

32.3%

8.8%

VET program

20.6%

11.8%
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Soft skills
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Figure 27: Most appropriate method for employees developing the required hard and soft skills (Source: authors’ own
elaboration)
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The experts agreed with the aforementioned results of the questionnaire survey, highlighting
that in their view gaining practical experiences in the field (e.g. in test sites) is of utmost
importance for successfully developing and improving both hard and soft skills. Of course,
formal educational programs are not to be disparaged, since they provide graduates all the
necessary theoretical foundations they need for professional development and potential success
in any business field that they may choose. Nevertheless, a better balance between those
programs and non-formal ones that can provide the practical experiences that the industry is
currently in great need of, should and could be achieved.
Furthermore, formal educational programs need to expand the current emphasis provided on
soft skills, while project management courses should be intensified in the curricula of both
relevant B.Sc. and M.Sc. degree programs. Non-formal programs at the other end of the
educational spectrum, turn out not only to be very time-consuming but also expensive to run,
and therefore are attended by low numbers of employees coming from a few (mainly large)
companies. If public funds were to be made available and could be exploited to this end, there
would be considerable benefit for certain industry actors (especially SMEs), and the sector as a
whole would be better supported for achieving, or even exceeding, the anticipated future growth
rates. Several professional bodies and societies (e.g. the Institute of Marine Engineering, Science
& Technology – IMarEST) can significantly contribute towards the valid and reliable certification
and accreditation of the skills that those programs would provide to graduates. This is a
workable and acceptable way of dealing with the current skills supply and demand mismatch.

4.5 Supply and demand mismatch
During the interviews with the experts, the degree of alignment of the current E&T programs
with the needs of the industry was discussed in some detail. Differing views were expressed by
the experts, indicating that this degree of alignment varies across the European context. For
example, in the UK, there is an acceptable degree of alignment between skills supply and
demand. Several formal education programs are combined with apprenticeships, traineeships
in different companies, summer schools, etc. all of which aim to provide students with the
practical experiences that the industry is in great need of. However, this is not the case in other
EU countries, and all experts agreed that this mismatch should be carefully addressed for
supporting the sector’s future growth.
To achieve this goal, the experts suggested that an ORE competency framework should be
developed. This framework may function as a sectorially consistent set of industry-required
skills, detailing for all relevant occupational profiles (both those included in ESCO and additional
ones that have now been identified) the essential competences and qualifications, desired
knowledge, etc. Such frameworks are often formed by industry associations in order to facilitate
the categorization of the aforementioned skills in a commonly accepted way. To this end, the
links with any relevant formal and non-formal E&T programs can be clearer and more direct,
thus the assessment and revision of those skills can be more easily conducted and at more
frequent time intervals. The results of the latter process can be then used by different E&T
providers in order to make any necessary readjustments or additions to their existing programs
and curricula so that industry needs are better met. Of course, closer collaboration of those
actors with key industry players will better inform and further enhance the regular updating of
existing programs.
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Targeted projects, which may be funded under different national, regional or European
programs, can facilitate the establishment of such collaborations and thus make a major
contribution towards addressing the existing skills supply and demand mismatch, more
effectively meeting in that way the targets set in relevant national skilling strategies introduced
or currently devised in different EU countries. Such projects may also contribute towards the
introduction of additional internship programs, multiplying in that way the opportunities
students are offered for gaining practical experiences, which will greatly improve their
employment potential and will be a valuable asset in their professional future.
Changes in secondary education can also contribute towards addressing the current skills supply
and demand mismatch. For example, within the context of raising student awareness of the
impacts of climate change and the global efforts attempting to cope with its implications, the
potential of the ORE sector can be described and demonstrated, shedding light on its projected
growth which will allow the energy targets set by the EU for the future to be successfully
achieved. This may trigger the interest of many students who may look at the opportunities
offered in the sector and decide to follow relevant education and career paths.
Of course, the dynamics of each ORE sub-sector need to be carefully accounted for. For example,
the greater demand for (and supply of) skills in the ocean energy sub-sector relates up till now
to the development of the relevant technologies, with the skills that address the next phases of
the value chain expected to be in high demand in the near future. E&T providers must be well
prepared for this so that their response lag is minimized and a satisfactory degree of alignment
between skills supply and demand can be obtained.
The creation or reinforcement of synergies with other sectors (e.g. offshore oil and gas, onshore
renewables, etc.) may also contribute towards better addressing the existing mismatch between
skills supply and demand, since knowledge transfer as well as the mobility of professionals can
be facilitated, although certain adaptations and reskilling activities would be required.
Last but not least, the experts suggested that the proper reporting of practical experiences and
lessons learnt in the field would be of great added value for facilitating knowledge transfer
activities targeting young professionals as well as more experienced employees transferring, as
mentioned above, from other sectors. Test sites may serve as an appropriate environment for
supporting the aforementioned activities, but the relative costs are quite high. Allocating
available financial resources or providing some sort of subsidy may assist in overcoming such a
barrier and allow these knowledge management and transfer activities to take place there.
The relevant discussion held during the Focus Group meeting picked up on the last two points
with the experts highlighting that (a) the development of synergies with other sectors should be
driven by appropriate overarching bodies since the benefits to be derived can be substantial, (b)
proper mechanisms should be in place for better supporting such knowledge transfer and
reporting activities, and (c) test sites are indeed of great value and should be investigated as to
how these can be better exploited, taking into consideration however any confidentiality issues
that may exist.

4.6 Skill gaps and shortages
Tables 32, 33 and 34 were prepared aiming to summarize as succinctly as possible all the key
information reported within the previous sub-sections and more clearly demonstrate the key
take-away message for the ORE sector regarding the main skill gaps and shortages. Tables 32 &
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33 provide an overview of those gaps and shortages for both hard and soft skills respectively,
summarizing all the key points which came out of the supply and demand analysis, while Table
34 provides a brief overview of the key recommendations that were provided for addressing the
identified gaps and shortages.
Table 32: Main gaps and shortages with regard to hard skills for the ORE sector

Skills category

Skill gaps and shortages




Project management




Contract management
Documentation and reporting
Adhering to timetables and
successfully meeting milestones
Financial monitoring
Risk management
Logistics coordination

Specific comments









Engineering





Instrumentation & control systems
3D design
Good knowledge of the main
principles of ORE technologies
(especially of wind turbines including
their foundations)










Digital






Offshore-specific




(Big) data management and analytics
Database design and management
Algorithm development and
numerical modelling
Software programming and
development
Information and Communication
Technologies (ICT)
Automation capabilities (e.g. used for
offshore foundations, submarine
cables installation, surveying and
condition monitoring activities, etc.)
Robotics and remote controlling (e.g.
drones)
Good knowledge of the main
principles of ORE technologies
Standardization of installation and
maintenance procedures
Non-invasive methods for condition
monitoring (e.g. use of drones)









Occupational group presenting the
greatest demand according to the
results of the job vacancies analysis
Required skills span across the
whole value chain
Such skills should be preferably
combined with a specialization on
ORE technologies
Engineers presented the 2nd highest
demand according to the results of
the job vacancies analysis
Specialization on ORE technologies
is required
Companies experience difficulties
in finding well-qualified engineers.
Many of the latter decide to get
employed in or transfer to other
sectors
Often part of multi-disciplinary
teams
Specific focus on innovation
capabilities for introducing further
efficiencies in the sector

Prerequisite for the sector’s
transition into Industry 4.0
Cross-cutting i.e. presenting
applicability in the large majority of
occupational profiles engaged in the
ORE value chain
Prerequisite for supporting
innovation and introducing further
operational efficiencies

Cover several processes with the
ORE value chain
Necessary for a wide range of
occupational profiles, from offshore
technical staff to project managers
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Skills category









Skill gaps and shortages
Offshore access systems
Ability to work in harsh conditions,
that the marine environment is often
characterized of, as well as under the
water and in great depth (e.g. near the
sea bottom)
Knowledge of metocean conditions
Basic knowledge of vessel operations
Environmental-awareness (i.e.
knowledge of the impact of ORE
projects on the marine environment
and ecosystem)
Floating component exchange
platform operations






Health and safety








Project design and
planning






Using and
understanding
numerical or
statistical
information






Foreign languages



Set-up and updating of relevant
protocols
Standardization of installation and
maintenance procedures
Good knowledge of metocean
conditions
Good knowledge of marine risks
Handling of heavy machinery (e.g.
cranes)





Specific comments
Few of the available E&T programs
across Europe address those skills

The health component now attracts
more attention due to on-going
health crisis of COVID-19
Given the harsh working conditions
typical of the marine environment,
relevant protocols and procedures
should be re-evaluated regularly
and updated if necessary
The reporting of near-misses as
well as experiences from other
sectors (e.g. offshore oil and gas,
onshore renewables, etc.) can
support this revision and updating
of established protocols

Engineering design
3D design and visualization
Good knowledge of metocean
conditions
Efficient coordination of logistics
activities
Good knowledge of all relevant policy
frameworks (and the specifications
and limitations these set)
Proper preparation of all relevant
documentation for both internal and
external purposes
Efficient use and presentation of
statistical information
Numerical modelling
Algorithm development
Reading, writing and communicating
in English
Understanding of international
technical aspects / guidelines



Knowledge of other languages is
favoured but it is not a prerequisite
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Skills category
Environmental

Skill gaps and shortages


Specific comments

Good knowledge of the impacts of
ORE projects on the marine
environment

Table 33: Main gaps and shortages with regard to soft skills for the ORE sector

Skills category

Specific gaps and shortages

Specific comments



Creative thinking and
innovation



Monitoring of technical and
technological advancements
and quick adaptation into work
flows and conditions



Critical thinking and
problem solving





Initiative and selfdirection



Communication and
collaboration


Knowledge management
and transfer


Leadership and
responsibility



Knowledge of problem-solving
techniques
Quick and efficient solution
finding
Quick decision-making capability

Ability to undertaken initiatives
for introducing further
efficiencies into operations and
other processes
Self-directed learning

Ability to efficiently transmit and
explain work responsibilities and
coordinate parallel or
interdependent activities
(especially in multi-disciplinary
teams)
Ability to efficiently manage and
use new knowledge acquired
through different means (E&T
programs, practical experiences,
etc.)
Ability to transfer acquired
knowledge to others (e.g. new
employees)
Ability to take informed and
evidence-based decisions

Concern mostly occupational profiles
engaged in project design (e.g.
engineers)
Occupational profiles strictly
following protocols or specific plans
for undertaking certain processes
present fewer opportunities to apply
them
Can provide companies with a
competitive advantage and foster the
further growth of their business
activities



Of greater value to occupational
profiles that are facing critical issues
and challenges than the ones coping
with day-to-day issues



Largely dependent on personality
traits, but work experience can assist
further developing / advancing those
skills / qualities
Benefits will be maximized if
professionals with a deeper impact on
the ORE value chain present such
skills / qualities (e.g. project
managers, engineers, etc.)





Dependent to some extent on
personality traits, so the level to
which they can be developed differs
from person to person



Crucial for avoiding duplication
efforts and repeating inefficient
practices
Should be combined with practical
learning
IPR issues (if applicable) should be
carefully considered
Communication skills affect to some
extent the effectiveness of knowledge
transfer







Dependent to some extent on
personality traits but can be built-up
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Flexibility and
adaptability



Ability to lead inter-disciplinary
teams and effectively distribute
roles and responsibilities

Easily understand and adapt to
the conditions of the respective
working environment (i.e. reduce
adaptation time)
Have an agile mind-set for being
able to cope with different
situations and circumstances








Productivity and
accountability




Enhance personal efficiency rate
Develop a high level of personal
accountability (i.e. be resilient,
resourceful and honest)



and improved through the acquisition
of work experiences
Mentorship can play a crucial role
Benefits will be maximized if
professionals with a deeper impact on
the ORE value chain present such
skills / qualities (e.g. project
managers, engineers, etc.)
Most important for cross-cutting
occupational profiles (e.g. engaged in
multiple phases / processes of the
ORE value chain)

Self-driven skills which can be
improved through targeted programs
providing detailed information and
experiences on specific relevant tools,
mechanisms and techniques that can
be used
Conditions in each working
environment and culture of
companies play a crucial role

Table 34: Summary of recommendations provided for addressing the aforementioned gaps and shortages in hard and soft skills
for the ORE sector

Type of education /
training

Comments


On-the-job training





In-house training




Professionally
accredited training
courses / seminars /
programs





Most preferred method for acquiring hard skills, thus offering opportunities to
also develop soft skills
The exploitation of test-sites for performing training activities will be of great
added value, after addressing though any confidentially issues that may exist
The relevant costs are high. To this end, the allocation of available funds or the
provision of some form of subsidy would allow to plan and conduct training
activities there
Can facilitate the efficient internal exchange of acquired knowledge and
experience (i.e. from older employees to new ones)
Mostly performed by large companies, inviting also external leading experts to
share their knowledge and experience
They can be time-consuming and expensive, and thus professionals rarely
decide to attend them individually (i.e. if employed, their company bears the
costs)
The aforementioned costs can usually not be borne by SMEs. If some of the
costs can be subsidized, they would also have the opportunity to benefit from
such programs
All programs identified concern offshore renewable energy. Given the
expected growth in ocean energy, such new programs need to be introduced
covering mainly skills related to the operation and maintenance phase
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B.Sc.
M.Sc.
VET



Additional professional bodies and societies should plan and develop new
programs, better supporting in that way the sector’s growth and contributing
towards meeting the energy targets that the EC has set.



Not positively regarded as promising for providing professionals with the
required hard and soft skills
The theoretical knowledge that they provide should be combined with
opportunities for students gaining practical experiences (e.g. apprenticeships,
internships, development of projects or theses in a company, etc.)
Project management skills should be better integrated into existing courses or
curricula





(Source: authors’ own elaboration)
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5. Conclusions and next steps
This Baseline Report serves as the first key milestone of the MATES project. It aims to set a
foundation of solid, factually based knowledge upon which the future project activities will build,
in order to progress ultimately towards the development of a Marine Technology Skilling
Strategy. After briefly extending the MATES State-of-the-art compilation report38 by providing
further insights into the status quo of the two sectors addressed, several steps were taken in
order to identify and present the existing gaps and shortages, in terms of both hard and soft
skills, that the relevant workforce in both sectors currently presents. Those steps together form
a targeted methodological framework, which may be successfully taken up and applied by other
research teams in the future for conducting a similar skills gaps analysis addressing other
sectors of the EU Blue Economy or even of the wider economy of Europe.
The report has taken a value chain approach for analyzing the supply and demand of skills in the
two sectors addressed and assessing, as a next step, their current level of alignment. It bases its
approach on relevant commonly-referenced frameworks such as ESCO, the EQF, etc. so that a
certain level of consistency with other complementary initiatives, projects, etc. exists. Extended
desk research has been efficiently combined with industry-oriented participatory approaches,
which has allowed for a holistic analysis of the skills landscape in both sectors addressed, and
the provision of a number of targeted recommendations for tackling the identified gaps and
shortages.
More specifically, the shipbuilding sector in Europe is seen to be maintaining its strong global
position in high-end niche markets, although competition is heavily increasing considering
recent disruptive changes in the shipping sector, mainly as a result of the greater focus now
being placed on climate change impacts and thus the urgent need to enhance the sector’s
environmental performance. Of course, the implications of Industry 4.0 are also important, with
new technologies now penetrating the sector much faster than before. The SWOT analysis that
was conducted enables to grasp, in a comprehensive way, the status quo of the shipbuilding
sector.
The skills supply analysis that followed considered all the different phases of the shipbuilding
value chain. However, emphasis was placed on those occupational profiles that impose a greater
impact on the value chain. With reference to those 35 primary, as they were designated,
occupational profiles, 482 relevant E&T programs were identified for the academic year 20182019. These are being offered in 17 key EU countries in total, with the latter in fact accounting
for the larger productivity shares. The identified E&T programs, covered all EQF levels with the
majority (48%) consisting of VET programs (EQF 3, 4 and 5) addressing mainly technical
occupational profiles specializing in metalworking (e.g. welders, shipwrights). Under- and postgraduate programs also accounted for a considerable share (37%) oriented mainly towards
engineering fields (i.e. naval architecture, marine engineering). Most of these programs however
do not provide direct specializations applicable to the shipbuilding sector, but more general
qualifications that can be applied to several different sectors. To this end, on-the-job training is
turning out to be regarded as a prerequisite, while there is a need for a certain ‘transition’ period
before new employees can start providing added value to their company. Some other, mostly
technical, occupational profiles are not addressed by a considerable number of the available
programs (e.g. electro-mechanical drafters, assemblers) and thus there is need to introduce new
38
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programs, preferably accredited by an appropriate awarding professional body and/or society.
As expected, given their distribution per type and EQF level, most of the identified E&T programs
are offered only in the national language of each respective country. Just 17% of all programs
are offered in English or are bilingual, and these are mostly under- and post-graduate programs.
To this end, international participation opportunities are scarce, and may also not be attractive
enough because of the lack, in several cases, of Europe-wide accreditation and recognition.
Skills demand in the sector was investigated through various fact-finding and consultation
activities, as previously mentioned. The two rounds of regional workshops that took place in
spring and winter 2018 respectively, as well as the Validation Workshop that followed in spring
2019, enabled to collect some first valuable feedback and insights regarding the key challenges
that the sector is facing: (i) an aging workforce, along with the low attractiveness of the sector
for young professionals, (ii) transfer of employees to other sectors leading to significant
shortages of skilled workers, (iii) the early implementation stage that the sector is currently at,
compared to other sectors, with regard to new technologies, (iv) substantial outsourcing of a
variety of activities, which considerably fragments skills development and knowledge transfer,
and (v) non-standardization of several key activities, which creates several inefficiencies and
risks.
Views on employment needs and skills requirements were also shared and combined with the
results of the job vacancies analysis conducted in the summer of 2019. The relevant findings
confirmed the project’s initial inputs i.e. that engineers, managers and technicians were in the
greatest demand, with different hard and soft skills as well as background knowledge being
requested by the industry. These findings then provided the basis for structuring, as a next step,
an analytical questionnaire targeting companies engaged in the shipbuilding value chain. The
aim was to collect more detailed insights on (a) the average age distribution of employees, (b)
the frequency with which companies assess the skills and training needs of their employees, (c)
their employment needs, (d) the main gaps in terms of both hard and soft skills, and (e) their
recommendations for addressing existing gaps. The results of the questionnaire survey were
then discussed with selected experts during personal interviews which were held individually,
and also within the context of a Focus Group meeting that was organized.
In total, 77 companies and 1 cluster of companies participated in the questionnaire survey.
According to the results, young (i.e. below 30 years old) and older (i.e. above 50 years old)
employees constitute 10-25% of the companies’ personnel respectively, highlighting that (a) the
sector does manage to attract young talent to a certain extent, and (b) proper knowledge transfer
mechanisms need to be established, so that the relevant knowledge and experience which older
employees have acquired over the years can be successfully transferred to the younger
generations of professionals. 50% of the companies stated that they are undertaking a review of
the skills and training needs of their employees every year, while 27% carry out such a process
more than once annually, signalling in that way how important it is for companies to swiftly
conform to new business requirements so that their competitiveness can be further
strengthened. As engineers and engineering technicians are those mostly targeted by this skills
review process, relevant upskilling and/or reskilling needs were identified for them. The latter
mainly relate to the implications of electrification and the use of alternative fuels in shipping, as
well as additive manufacturing. The companies stressed that they are indeed experiencing some
difficulties in finding well-qualified personnel for filling open job positions. They usually set
higher education degrees as minimum educational requirements for engineers, and upper
secondary education degrees for technicians. However, it is the lack of practical experience
which turns out to be the common issue / problem with most candidates who apply for those
positions. Therefore, opportunities to attract skilled personnel from other sectors should also be
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investigated and exploited, since reskilling efforts are more cost-effective for companies than
upskilling ones.
With regard to hard skills, the three most important gaps that were identified concerned (i)
specific technical skills (i.e. welding, sandblasting, assembly and installation of electric systems),
(ii) project management skills (i.e. lean management, good understanding of the entire lifecycle
of shipbuilding projects, etc.), and (iii) foreign languages (i.e. reading, writing and
communicating in English). With regard to soft skills, critical thinking and problem-solving,
communication and collaboration and creative thinking and innovation were the top priorities.
The experts agreed with these priorities that the companies set via the questionnaire survey,
highlighting also that (a) hard and soft skills requirements should be of equal importance when
devising suitable strategies and plans for addressing them, (b) professionalism is an important
cross-cutting quality that all employees should have, and is a basic requirement for the efficient
development of both hard and soft skills, (c) the multi-disciplinarity of work teams and the
current multi-cultural business environment should be carefully considered.
A number of recommendations were provided with the intention of addressing the identified
skill gaps. More precisely, on-the-job training was regarded as the most appropriate solution for
developing the required hard skills, along with participation in targeted, professionally accredited
courses and programs. The setting-up of proper knowledge-transfer mechanisms was also
acknowledged to be of increased importance so that new professionals get a good grasp of all
the different experiences and lessons that older employees have acquired and learnt over the
years, which they may efficiently exploit during their professional life. Less attention was given
to VET programs and programs of higher education since, according to the companies, they fail
to provide the practical experience that the industry is in urgent need of.
In addition, the experts recommended that (a) national professional / awarding bodies should
provide accreditation to new programs, and a centralized EU system should be developed in
order to monitor and help minimize skills differences across Europe, (b) E&T programs should
offer more opportunities to students to gain practical experience and be efficiently combined
with and complement theoretical knowledge, and (c) companies should instigate procedures to
reform their human resource policies and the mechanisms that they have in place for the
replacement of retired employees, so that existing knowledge is not lost but is efficiently
transferred and exploited by young professionals entering the labour market.
The offshore renewable energy sector is considerably newer. With the exception of offshore
wind energy, the other technologies (i.e. ocean energy and offshore solar energy) have not yet
reached the required level of technological maturity and market readiness. However, the sector’s
future growth potential is very promising and is expected to make a major contribution towards
achieving the energy targets set up by the EU, given of course that all existing challenges (i.e.
economic, environmental, social) are successfully addressed. The SWOT analysis that was
conducted enables to grasp, in a comprehensive way, the current status quo of the sector.
Offshore renewable energy projects present a high degree of complexity, taking into account the
entire value chain, which is broad, including all relevant processes that have to be undertaken,
as well as the harsh working conditions of the marine environment. A number of occupational
profiles were identified (i.e. 23 primary and 43 supporting) covering all different sub-sectors. It
is worth pointing out that, in this case, not all occupational profiles identified are included in the
ESCO database. More precisely, 8 primary (i.e. offshore engineer, offshore wind energy engineer
and technician, wave energy engineer and technician, tidal energy engineer and technician,
marine renewable energy installer, offshore wind farm operator, wave farm operators and tidal
farm operator) and 4 supporting occupational profiles (i.e. offshore renewables attorney,
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hydrodynamics engineer, marine renewable energy control and instrumentation engineer, and
marine renewable energy control and instrumentation engineering technician) were found to
be missing.
For the 23 primary occupational profiles, 551 relevant E&T programs were identified in the
skills supply analysis for the academic year 2018-2019. These are offered in 12 key EU countries,
which present the largest productivity shares. The identified programs cover all EQF levels, with
the majority consisting of M.Sc. (43%) and B.Sc. degree programs (24%). Specialization in
offshore renewable energy is therefore mostly provided at post-graduate level. However, only a
few of the identified programs were found to address the sector directly, with most doing so only
indirectly, i.e. within the broader framework of renewable energy specialization. Nevertheless,
in spite of the scarcity of such programs, in their curricula, all critical aspects of the ORE value
chain are covered. Engineers and technicians with specializations mainly in wind energy and to a
lesser extent in the other forms of renewable energy, prove to be the occupational groups mostly
addressed by the available E&T programs. The greatest gaps and shortages mainly concern
technical-related occupations (i.e. electro-mechanics, assemblers, welders, construction divers,
etc.), bearing in mind the low number of VET programs that were identified (10%). The
construction & installation phase as well as the operation & maintenance phase of the ORE value
chain are impacted the most by the existing gaps and shortages. The need for skills related to the
decommissioning / recommissioning phase of existing projects is expected to increase in the
near future, since many offshore wind energy projects are now entering the final phase of their
lifecycle. Given that the majority of the identified programs were M.Sc. degree programs and
with the relevant projects taking place mostly in the North Sea, it is not surprising that a large
number (45%) are provided in English. This can encourage international participation, which
could in turn support relevant developments either to kick-start or progress in other EU
countries.
Skills demand in the offshore renewable energy sector was investigated through various factfinding and consultation activities similar to those undertaken for the shipbuilding sector. The
two rounds of regional workshops as well as the Validation Workshop that followed, enabled the
collection of valuable expert feedback and insights into the key challenges that the sector faces:
(i) high dependence on technological evolution, (ii) temporary work relationships serving as the
main form of employment (i.e. increased subcontracting of several activities), (iii) need for
multi-disciplinary approaches (and teams) given the high complexity of ORE projects, (iv)
increased employment needs for managers, engineers and technicians, (v) high demand for skills
related to project management, offshore engineering, digital skills, robotics and remote
controlling, (vi) the need to place greater emphasis on the transferability and diversification of
skills, as well as on the development of soft skills which should be paid the same attention as
hard skills, and (vii) the need to establish targeted methods and specific criteria that are
consistent across the European context for assessing relevant skills and competences.
This feedback was combined with the results of the job vacancies analysis conducted in the
summer of 2019. According to these findings, and confirming the previously mentioned initial
inputs, managers, engineers and technicians were in greatest demand, with different hard and
soft skills as well as background knowledge sought by the industry. These findings provided the
basis for structuring, as a next step, an analytical questionnaire targeting companies engaged in
the ORE value chain, similar in structure to the one developed for the shipbuilding sector.
In total, 30 companies participated in the questionnaire survey. Similar to the shipbuilding
sector, results were reported with regard to the age of employees. The shares of young (i.e. below
30 years old) and older employees (i.e. above 50 years old) ranged from 10-25% in most of the
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respondent companies. 41% of the companies carry out regular annual reviews of the skills and
training needs of their employees, while another 41% carry out such reviews more than once a
year. Engineers, technicians and health & safety officers are the occupational groups mainly
targeted by such a process. The experts also pointed out that a considerable number of
professionals have transferred or are likely to transfer from the offshore oil and gas to the ORE
sector, and thus proper reskilling activities need to be undertaken. Upskilling on the other hand
should focus principally on (a) health & safety procedures, so that the harsh working conditions
of the marine environment are carefully accounted for, and (b) the increasing size of ORE projects
and thus the implications subsequently imposed with regard to the transport of very large
components, and the construction, foundation and maintenance of larger, than before,
infrastructure and devices.
Not many job positions were found to be available and the companies stated that they only
occasionally found it difficult to find well-qualified professionals. Most companies set higher
education degrees (mostly M.Sc.) as a minimum requirement for engineers and health & safety
officers, and upper secondary education level degrees for technicians. The experts also stressed
that although employment needs currently address the construction and installation phase of
ORE projects, there will soon be a higher demand for professionals engaged in the operation and
maintenance phase. Furthermore, new employment opportunities will be also created in the
wave and tidal energy sector, which is expected to rapidly grow over the next few years.
With regard to hard skills, the three most important gaps identified concern (i) project
management skills (i.e. coordination of multi-disciplinary teams and parallel works presenting
increased interrelations, etc.), (ii) engineering skills (i.e. 3D design, foundations of wind turbines,
etc.) and (iii) digital skills ranging from common fields of computer science to more recently
introduced fields such as (big) data analytics, automation, robotics, remote controlling, etc.
Regarding soft skills, creative thinking and innovation, critical thinking and problem-solving and
initiative and self-direction were regarded as the top priorities.
A number of recommendations were provided for addressing the identified skill gaps. More
precisely, on-the-job training was regarded as the most appropriate solution for developing the
required hard skills, along with in-house training. Less attention was given to professionally
accredited courses and programs, while higher education and VET programs were not regarded
as appropriate probably due to the practical experience they fail to provide. Regarding the
development of soft skills, apart from higher education and VET programs, all other options
received equal attention. Very interestingly, the experts suggested that test-sites could be
efficiently exploited for young professionals to gain valuable practical experiences, given though
that any confidentially issues are resolved and the high associated costs are covered via some
proper funding sources. The experts also recommended to (a) develop an ORE competency
framework, which may function a sectorially consistent set of industry-required skills, which
could facilitate the categorization of skills in a commonly accepted way, making the links with
any formal and non-formal education and training programs clearer and more direct, (b) exploit
EU and national funding mechanisms for establishing, through relevant projects, a closer
collaboration between education and training providers and industry actors, which could also
contribute towards the introduction of additional internship programs, (c) consider the
dynamics of each ORE sub-sector for ensuring the timely adaptation of E&T programs to any new
requirements that may emerge, (d) foster the creation and establishment of synergies with other
sectors (e.g. offshore oil and gas) for better exploiting the transferability potential of
professionals, and (e) effectively introduce the sector and its present and future opportunities
to younger students, in order to stimulate their interest to follow a relevant education and career
pathway.
158

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
As a next step, and along with the foresight scenarios that have been prepared for identifying
the future skill needs considering emerging and upcoming trends and paradigm shifters39, the
MATES Baseline Strategy will be finalized. The latter will put forward the priorities as these were
set by the targeted industries (i.e. shipbuilding and ORE) in a series of extensive and wideranging consultations, and will also describe the lines of actions that will be undertaken to
address them. The priority action lines will be underpinned and cross-linked with MATES 11
Pilot Experiences40 which have been designed as models to demonstrate the effectiveness of the
Strategy Plan, to showcase its adaptability potential and thus maximize its expected impact.

https://www.projectmates.eu/wp-content/uploads/2020/02/D2.3-Foresight-scenarios-identifying-futureskills-needs-and-trends.pdf
40 https://www.projectmates.eu/pilot-experiences/
39
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List of participants
A/A

Organization/Institution

Type

Country

Sector

Regional workshops and validation workshop
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

ACEUVE
Afavias Açores
Amberjack solutions
American Bureau of Shipping (ABS)
ARDORA, SA
Associação Comercial e Industrial da Ilha
do Pico
Associação das Indústrias Navais
Astilleros Gondán
BALance Technology Consulting
Bivara
Bulgarian Maritime Engineers Club Honorary member
Buoyancy Caoching
Caelulum Limited
Câmara do Comércio e Indústria da Horta
CEMRE SHIPYARD
Chomata Shipyard
Controls Vassiloglou - Industrial
Automations
COTERENA, S.L.U
DDR Vessels XXI, SL
De Blauwe Cluster vzw
DEME Group
Digital Enterprise
ECOMASYN
ENAD Engineering & Consulting LTD
Euroco S.A.
European Boating Industry
EXTRUSIONADOS GALICIA SAU
Federation of Industries of Greece (SBE)
Freelance Naval architect
Freire Shipyard
Fugro Germany gmbh
Galventus Servicios Eólicos
GESDIM INGENIEROS
Hellenic Shot sea Ship-owners Association
Ibercisa Deck Machinery, S.A.
Iberdrola
Independent Expert
Independent Expert
Industrias Ferri S.A.
Industrias Pesqueras
Instra Ingenieros
Kaleido Logistics
Kedros SA
Kongsberg Maritime
KSA Superalloys Eng.
Ledisson AIT

Company
Company
Company
Company
Company
Industry Association

Spain
Portugal
Portugal
Greece
Spain
Portugal

SB/ORE
SB/ORE
TRA
SB
SB
TRA

Industry Association
Company
Company
Company
Industry Association

Portugal
Spain
Germany
Spain
Bulgaria

SB
SB
SB
TRA
SB

Company
Company
Industry Association
Company
Company
Company

UK
UK
Portugal
Turkey
Greece
Greece

TRA
ORE
TRA
SB
SB
SB

Company
Company
Cluster
Company
Company
Industry Association
Company
Company
Industry Association
Company
Industry association
Company
Company
Company
Company
Company
Industry Association
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company

Spain
Spain
Belgium
Belgium
Spain
Greece
UK
Greece
Belgium
Spain
Greece
Spain
Spain
Germany
Spain
Spain
Greece
Spain
Spain
Portugal
Spain
Spain
Spain
Spain
Spain
Greece
Norway
Greece
Spain

SB
SB
SB/ORE
ORE
TRA
SB
TRA
TRA
SB
SB/ORE
TRA
SB
SB
TRA
ORE
SB/ORE
SB
SB
ORE
SB
ORE
SB
TRA
ORE
TRA
TRA
SB
TRA
TRA
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

Logistics S.A. (Transport and Goods
Management Company)
Maritime technology Cluster MARE FVG
Montajes Cancelas S.L.
MOREIRA FACTURING S.L.
Muéstralo SL- NAVALIA
Navantia Ría de Ferrol
NERVION INDUSTRIES
Nido Robotics
Nodek Environmental Limited
Nomad Engineers
Olympia Electronics
Piraeus Chamber of Commerce & Industry
Portos dos Açores SA
Praxis S.A.
PROTECNAVI
Prysmian Group
QSR - Talent Driven Culture
QUALISEG Lda.
Quaternaire
Regional Cluster "North-East"
RYSIA
SAITEC OFFSHORE TECHNOLOGIES
Seaplace
Ship repair Services Company of Piraeus
Port Authority
SINAY
Skills Development Scotland
Soltec Ingenieros S.L.
Spanopoulos Shipyards
SSE
STC Group-Department of Innovation &
Educational Development
Sustainability innovation, S.L (SUSTAINN)
Technologiki EE - Renewable Energy
The Greek Exporters Association (SEVE)
Thessaloniki Chamber of Commerce and
Industry
TSI SL (Técnicas y Servicios de Ingeniería,
SL)
Val FoU
Vassilakis Theogenis – Makedonian
Shipyards
VICUSdt
Vigo Marine Services
VLOOT
WavEC Offshore Renewables
Wessels Reederei GmbH & Co. KG

Company

Greece

SB

Cluster
Company
Company
Company
Company
Company
Company
Company
Company
Company
Industry Association
Company
Company
Company
Company
Company
Company
Company
Cluster
Company
Company
Company
Company

Italy
Spain
Spain
Spain
Spain
Spain
Spain
UK
UK
Greece
Greece
Portugal
Greece
Spain
UK
Portugal
Portugal
Portugal
Bulgaria
Spain
Spain
Spain
Greece

SB/ORE
SB
SB
SB
SB
SB
SB
ORE
ORE
TRA
SB
SB/ORE
TRA
SB/ORE
ORE
TRA
SB
TRA
TRA
SB
ORE
SB/ORE
SB

Company
Company
Company
Company
Company
Company

France
UK
Spain
Greece
UK
Netherlands

TRA
TRA
TRA
SB
ORE
SB

Company
Company
Industry Association
Industry Association

Spain
Greece
Greece
Greece

TRA
ORE
TRA
TRA

Company

Spain

SB

Company
Company

Norway
Greece

TRA
SB

Company
Company
Company
Industry Association
Company

Spain
Spain
Belgium
Portugal
Germany

SB
SB/ORE
SB
ORE
SB

Company
Company
Company
Company
Company

Spain
Poland
Spain
Greece
Turkey

ORE
SB
ORE
SB
SB

Questionnaire survey
1
2
3
4
5

ACCIONA Construcción
Airmech Paweł Pojawa
ALGAS MABBI, SLU
American Bureau of Shipping
Anadolu Tersanesi
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6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

AP&A HELLAS
AP&A Poland
Aquatera
ARDORA, SA
Ares Shipyard
Astilleros Gondán
BELLOWS HELLAS O.E.
BLAZEJAK YACHT DESIGN
Blue Ocean Upcycle Marine Boat
BORUSAN CAT
Bureau Veritas
C&A Stavros Kassidiaris S.A.
Cambrian Offshore
CARELL SA
Çeksan gemi inşa aş
Cemre Shipyard
Cleanship Solutions Ltd.
Consulting Engineering
CorPower Ocean
CT Ingenieros
CT Dinain
Damen Shipyards Antalya
DDR VESSELS SHIPYARD
Delta Denizcilik Mühendislik AS
Denizcilik ve inşaat Anonim Şirketi
DHI Water Environments (UK) Ltd.
DISEÑO NAVAL E INDUSTRIAL S.L.
Elite Shipyard Elk
European Marine Energy Centre
FLOW Ship design
FREIRE
Gemi İnşa, Çelik Konstrüksiyon, San. ve Tic.
A.Ş.
Gemiciler Denizcilik Sanayi ve Ticaret Ltd
Sti
Genta S.A.
GHENOVA INGENIERIA SL
GKC Repairs & Maintenance Ltd
Glafcos Marine
Green Marine (UK) Ltd
Gurdesan A.S.
Hatsan shipyard
Herbert Engineering Corp.
Hidrodinamik Shipyard
HIDROMOD
Hidroteknik nautical design technologies
ltd
Ibercisa Deck Machinery S.A
Industrias Ferri S.A.
ITEMAR
Izmir Shipyard A. S
Kimi SA
Kongsberg Maritime
Marine Works
MarineSpace Limited
MARKOS sp.zo.o.

Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company

Greece
Poland
UK
Spain
Turkey
Spain
Greece
Poland
Poland
Turkey
Greece
Greece
UK
Greece
Turkey
Turkey
UK
Denmark
Portugal/Sweden
Spain
Spain
Turkey
Spain
Turkey
Turkey
UK
Spain
Poland
UK
Croatia
Spain
Turkey

SB
SB
ORE
SB
SB
SB
SB
SB
SB
SB
SB
SB
ORE
SB
SB
SB
SB
ORE
ORE
SB/ORE
SB/ORE
SB
SB
SB
SB
ORE
SB
SB
ORE
SB
SB
SB

Company

Turkey

SB

Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company

Turkey
Spain
Greece
Greece
UK
Turkey
Turkey
UK
Turkey
Portugal
Turkey

SB
SB/ORE
SB
SB
ORE
SB
SB
SB
SB
ORE
SB/ORE

Company
Company
Company
Company
Company
Company
Company
Company
Company

Spain
Spain
Turkey
Turkey
Greece
Spain
Turkey
UK
Poland

SB
SB
SB
SB
SB
SB
SB
ORE
SB
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59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Med Marine A.S.
MEGASISTEMAS
Mercan yachting
MODEL-ART Sp. z o.o.
Mongird Yachts
MONTAJES CANCELAS, S.L.
Multi.engineering
Naval Architect Services Ltd (NAS)
Nodek Environmental Ltd
Nodosa Shipyard
Núñez Vigo
Oceanking
Offshore wind consultants
Orbital Marine Power Ltd
PLOCAN
Pole Mer Bretagne Atlantique
Principle Power
QED Naval Limited
Remontowa Shiprepair Yard
RENOSA
RPS Energy
SABELLA
Sanmar Denizcilik Çelik Atölyesi
SANMAR Shipyards
SCHOTTEL
ScottishPower
Siemens Gamesa Renewable Energy
Smartbay Ireland
Sofic Sp. z o.o.
Stocznia Jachtowa Delphia Sp. z o.o.
Stone Marine Propulsion
Taras LTD
TES YACHT
Torgem Shipyard
TSI SL (Técnicas y Servicios de Ingeniería,
SL)
Türk Loydu Uygunluk Değerlendirme
Hizmetleri A.Ş
TWI Ltd
UZMAR
Va-Varuste Poland Sp. z o.o.
VETUS Sp. Z o.o.
VICUSdt
XDISC S.A.

Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Cluster
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company
Company

Turkey
Spain
Turkey
Poland
Poland
Spain
Belgium
Malta
UK
Spain
Spain
Greece
UK
UK
Spain
France
France/Portugal
UK
Poland
Spain
UK
France
Turkey
Turkey
Turkey
UK
Denmark
Ireland
Poland
Poland
UK
Greece
Poland
Turkey
Spain

SB
SB
SB
SB
SB
SB
SB
SB
ORE
SB
SB
SB
ORE
ORE
ORE
SB
ORE
ORE
SB
SB
ORE
ORE
SB
SB
SB
ORE
ORE
ORE
SB
SB
SB
SB
SB
SB
SB

Company

Turkey

SB

Company
Company
Company
Company
Company
Company

UK
Turkey
Poland
Poland
Spain
Poland

SB/ORE
SB
SB
SB
SB
SB

163

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains

Personal interviews and focus group with experts - Shipbuilding
A/
A

Organization
/Institution

Type

Country

Sector

1

Aalto
University

Academia

Finland

SB

BALANCE
TECHNOLOG
Y
CONSULTING
Cantieri
Navali
Chioggia

Company

2

3

4

5

Carnival
Corporate
Shipbuilding

Carnival
Corporation

Company

Company

Company

Germany

Italy

UK

Italy

SB

SB

SB

SB

Profile (brief description of
Expert's background and
experience)
Professor at Aalto University with
more than 20 years of experience in
the
shipbuilding
and
ORE
industries. He has worked also for
Classification Societies.
Founding partner of BALANCE
TECHNOLOGY CONSULTING with
more than 30 years of experience in
the shipbuilding industry.
Project Manager at Cantieri Navali
Chioggia with 30 years of
experience in shipyard activities
like design, procurement, project
managment,
commercial
and
tender. In the course of his career he
was technical manager of three
Italian Shipyards and involved in
the building of more than 50 ships,
including fast vessels, chemical and
gas carriers, and mega yachts. He is
also experienced in propulsion
matters. Recently he got involved in
important
projects
about
innovative diesel & electric
propulsion systems, using also
batteries and photovoltaic cells.
Vice President Technical at Carnival
Corporate Shipbuilding.
Senior executive in Shipbuilding,
Cruise industry, Oil & Gas and
Marine Renewable Energy sector.
He has more than 30 years of
international experience both in
management of major projects and
business development:
- 10 years in Oil & Gas E&P
(production & project)
- 13 years in shipbuilding (cruise
ships,
project
management,
business development),
- 7 years in Subsea Operations
(MMI & APAC, General management
& business development)
Building & Project Manager in
Carnival Corporation.
Former Construction manager for
Zamakona Yards, and Production
Manager for Talleres Sanper in the
port of Las Palmas;
Former
Construction,
Commissioning
Manager
and

Interview

Focus
Group

☑
☑

☑

☑

☑

☑

☑

☑
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6

7

8

9

10
11

DDR vessels

Eider Marine
Ltd

Company

Company

ENSTA
Bretagne
University

Academia

FLOWSHIP

Company

Gdańsk
University of
Technology
Ghent
University

Spain

UK

France

Croatia

SB

SB

SB

SB

Academia

Poland

SB

Academia

Belgium

SB

afterwards Former Project Manager
for Freire Shipyard in Vigo;
Former Project Engineer of the
FPSO Goliat of Hyundai Heavy
Industries and Project Control
Manager in the construction of four
Ultra Deep Water drill ships of sixth
generation for Noble Drilling in
Ulsan (South Korea);
Worked for two years in Aberdeen
(Scotland) as Europe & West Africa
Division Project Manager;
Managing Director of the EU’s first
purposely built green recycling
yard. He has internationally leading
expertise on green recycling,
circular economy, design for
recycling, and waste management.
Supported EU’s green recycling
yards directives and guidelines
Director of Eider Marine Ltd and
Secretary of the Scottish branch of
Royal Institution of Naval Architects
responsible for leasing with schools
and universities for skill enhancement
and
continuous
professional
development. He is also Council
Member in the Institute of Engineers
and Shipbuilders in Scotland (IESIS).
He has 50 Years of shipyard
experience. He worked at BAE
Systems the largest shipyards group
in UK in positions such as Engineering
Manager and Deputy Engineering
Manager where he got involved in
concept, design and construction
phases of various naval vessels like
the Queen Elisabeth aircraft carrier
and type 26 and type 45 frigates.
Professor at ENSTA Bretagne
University.
He has more than 30 years of
experience in the Shipbuilding and
ORE sectors, having also worked at
the French Research Institute for
Shipbuilding.
Founding partner of FLOWSHIP
design office.
He is a ship design expert with more
than 12 years in leading positions at
Uljanik Shipyard
Vice-Dean for Education at Faculty
of Ocean Engineering and Ship
Technology
Professor and head of the Maritime
Technology
Division
(Ghent
University) with more than 10 years

☑

☑

☑

☑

☑

☑

☑

☑

☑

☑

☑

☑
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12

Hidroteknik
Nautical
Design
Technologies
Ltd

Company

SB

of experience. His research focuses
mainly on the manoeuvring
behaviour of ships in shallow and
confined water and is often based
upon model tests carried out in the
confined water towing tank of
Flanders Hydraulics Research
(Antwerp,
Belgium).
He
participated since the founding in
the new shallow water towing tank,
currently under construction in
Ostend, Belgium and is co-organiser
of all editions of the International
Conference on Ship Behaviour in
Shallow and Confined Water
(MASHCON). In recent years his
division diversified and obtained
knowledge of other floating devices
such as PV-farms and offshore
aquaculture plants.
Founding partner of Hidroteknik
Nautical Design Technologies Ltd.
Former Professsor of Marine Design
in Istanbul technical University
until 2014;
He was member of the Board (
2005-2011) and the chairman of
Turkish
Lloyd's
(Turkish
Classification Society) between
(2007-2011);
Advisor to Chamber of Shipping
since 2014, Secretary of Committee
on Shipbuilding competitiveness,
1999-2000,
Turkish
Planning
Organisation 8th term 5 year plan
(2000-2005);
Manager
of
the
Turkish
Shipbuilding Master Plan, (funded
by Ministry of Transportation,
Undersecretariat for Maritime
Affairs);
*EU FP6 project Reviewer (20042006) Integrated Collaborative
Design and Production of Cruise
Vessels Passenger Ships and RoPax
(INTERSHIP)
*EU FP6 project Reviewer (20072009) Design of Improved and
Competitive Products Using an
Integrated Decision Support System
for Ship Production and Operation
(IMPROVE)
*National Expert for Turkey on FP7
Maritime Transport, April 2007Current
*Expert in EU funded project
"Technical
Assistance
for
Facilitation for Maritime Transport

☑

☑
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13

INGEGNERIA
INFORMATICA
Srl

Company

Italy

SB

of People with Restricted Mobility
in
Turkey",
Ref.:
ALTUN/MRTM/TR0603.1301/FWC/039, 2008
*Expert in EU funded project "
Modernization
of
Border
Surveillance and Control Systems in
Pilot and Prototype Locations ",
Ref.: ALTUN/TAIBM/TR0702.2801/FWC/083, 2011
*EU FP7 Project Reviewer for Green
technology for fresh water seatransportation based on a flexible
containers system (REFRESH)
(2011)
*EU FP7 Project Reviewer for
Cooperative Autonomous Robotic
Towing system (CART) (2012)
*EU FP7 Project Reviewer for
Materials
Onboard:
Steel
Advancements and Integrated
Composites (MOSAIC) (2014)
*EU FP7 Project Reviewer for
Bringing a modular technology for
fresh water sea-transportation to
full scale (XXL-REFRESH) (2016)
*EU FP7 Project Reviewer for the
development of a modular ‘stepping
locomotion’ system for installation
on subsea trenching machines used
for subsea energy cable burial
(HEXATERRA) (2016)
Owner
of
INGEGNERIA
INFORMATICA Srl, a company
specialized in advanced design of
ships with high technological
content,
and
consultant
of
shipyards
for
plant
and
organizational
problems
with
applications of Activity Based
Management
techniques,
and
Shipowners as project manager and
surveyor in the refitting of
commercial ships and megayachts.
More than 40 years of experience in
the shipbuilding sector in positions
such as:
Manager of the naval systems sector
in the Technical Dept. of CANTIERI
NAVALI RIUNITI (Piaggio group) in
Genoa;
Head of the ship outfitting in Riva
Trigoso shipyard;
Manager of the technical dept. of
FINCANTIERI S.p.A. participating in
the planning and control activities
of the companies of the group;

☑

☑
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14

15

16

17

18

KPMG

NAVROM
SHIPYARD
SRL GALATI

Oceanco

Society of
Maritime
Industries
(SMI)
The Welding
Institute Ltd
(TWI)

Company

Company

Company

Greece

Romania

SB

SB

Netherlan
ds

SB

Industry
Associatio
n

UK

SB

Company

UK

SB

Director of the Cantiere di
Castellammare di Stabia shipyard;
General Manager to the CANTIERE
NAVALE DI PESARO (Montanari
group), restructuring it and
specializing it in the construction of
high-tech ships (gas and chemical
tankers);
CEO of the Venice shiprepair yard
(ARSENALE VENEZIA S.p.A.);
Senior Manager at KPMG.
Former CEO of Nausolp - subsidy of
the Piraeus Port Authority dealing
with the shiprepair industry;
Director of Ecomasyn (Hellenic Eco
Marine
Synergy
Coop),
a
cooperation of 17 companies
totalling over 500 employees and
more than100 million Euros annual
turnover, providing integrated
solutions that include design,
supply
and
installation
of
equipment as well as the provision
of supporting counselling and
educational services on the whole
spectrum of so-called Green Marine
& Sustainable Shipping, such as,
Energy Efficiency, Desulfurization
Systems (Scrubber), Ballast Water
Treatment), Use of Liquefied
Natural Gas (LNG) as fuel.
Deputy Executive Manager at
NAVROM SHIPYARD SRL GALATI.
He has 20 years of experience in the
shipbuilding industry with 15 years
in top management positions. His
activity is covering new building,
repair, conversion, modernization,
fleet
maintenance
and
management, collaboration with
inland waters authority and
classification societies.
Technical manager at Oceanco with
more than 30 years of experience in
the shipbuilding sector at Verolme
Shipyard Heusden and the Royal
IHC Cluster Shipbuilding.
CEO of Society of Maritime
Industries (SMI) with more than 19
years of experience in the maritime
sector.
Team Manager in TWI, the world's
top welding specialist organisation
that develops the most innovative
techniques for the metal industry.
Their field of expertise includes
shipbuilding,
underwater

☑

☑

☑

☑

☑
☑

☑
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19

20

TSI SL
(Técnicas y
Servicios de
Ingeniería,
SL)

Yacht
Progress

Company

Company

Spain

Poland

SB/OR
E

SB

installations, oil and gas and
renewables.
Founder and General Manager of
TSI - TÉCNICAS Y SERVICIOS DE
INGENIERÍA, S.L. that has been
awarded the AINE-2004 Award for
the best company in the Marine
Sector.
Specialist in Vibration and Noise
Analysis, Predictive Maintenance,
Monitoring Systems, Shipboard
Testing and Measuring, Failure
Consultant, Structural Analysis,
Dynamic Testing and Training;
Over 38 years of experience and
2.800 references of projects related
to these activities;
Author of several publications and
courses and he has participated as
speaker at the most prestigious
national
and
international
conferences.
Independent Consultant and owner
of “Yacht Progress”.
Former President of Management
Board in Ostroda Yacht company, a
subsidiary of Beneteau Group the
world leader in sail and power
boats manufacturing.
Specialties:
supervising
of
manufacturing company daily
operation,
preparation
and
supervising of budgets and financial
plans;
investments;
products
development, negotiation with
unions,
production
process
development,
power
boats
engineering,
products
costs
optimization, new technologies
implementation, supervision and
organization of acquisition projects,
Lean development, power boats
product marketing.

☑

☑

☑

Personal interviews and focus group with experts - Offshore renewables
A/
A

Organization
/Institution

Type

Country

Sector

1

Blue Bridge
NV

Research
institution

Belgium

ORE

2

Consulting
Engineering

Company

Denmark

ORE

Profile (brief description of
Expert's background and
experience)
CEO of Blue Bridge NV with more
than 15 years’ work experience in
the blue growth sector.
Founder of the company with over
ten years of experience in wave
energy. Having also worked in the
offshore
wind
sector,
her

Interview

Focus
Group

☑
☑

☑
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3

4

5

Multi.Enginee
ring

Marine
Energy
Systems Ltd

Marine
Energy Wales

Company

Company

Associatio
n

Belgium

UK

UK

ORE

ORE

ORE

experience allocates to 70% in the
wave energy sector and 30% in
offshore wind. Lately she has been
involved in the floating offshore
wind energy sector, while she has
also worked in academia and as an
external consultant in industry for
technology developers.
Managing
Director
at
Multi.Engineering with 22 years of
experience in the ORE &
Shipbuilding sectors. He has
experience as an underwritering
surveyor and he has collaborated
with multiple shipbuilding and
repair yards in Western-Europe. He
has worked as a risk consultant for
Industrial and Offshore installation
projects. He has worked also as a
Technical
Superintendent,
Technical Manager and Fleet
Manager for 12 years. He has
participated in projects related to
the installation of various offshore
structures that involved O&G
production sites, offshore wind
farms, subsea piping and cablelaying. Since end of 2013 he is
Manager Director for the Maritime
and Offshore activities of the Multi
Engineering Group. The company
employs about 250 people in
Belgium, the Netherlands and
Slovakia and provides engineering
services in the complete product life
cycle of floating assets. It designs
and engineers for the newbuilding
construction of various ship types
like work vessels, cable layers,
megayachts, carne vessels, offshore
installation vessels, cruise ships,
dredging vessels, etc.
Non-executive Director of Marine
Energy Systems Lts, Board member
of Marine Energy Wales, Director of
Pembrokeshire Coastal Forum, and
Chairperson at Marine Energy
Council. She has 13 years of
experience in MRE, 11 of which
from working at the Openhydro
company.
Marine
Energy
Programme
Manager at Marine Energy Wales.
She was initially involved in
International Management with a
Spanish university degree, having
also
family
experience
in
consenting of onshore wind farm.

☑

☑

☑

☑
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6

7

Scottish
Power
Renewables

Offshore
Wind
Consultants

Company

Company

UK

UK

ORE

ORE

As a graduate she gained experience
in renewable energy consultancy.
She worked closely with insurance
client, gaining so expertise in
practical and technical aspects of
onshore and offshore wind. She has
worked also for Marine Current
Turbines
for
four
years,
participating at the same time in the
Association of Project Manager
Practitioners course. Since then she
has been a member of Marine
Energy Wales, mostly involved in
wave, tidal and tidal range
technologies. She has a broad range
of experience from technical,
engineering, financial, and business,
effectively
bringing
together
several stakeholders from all areas
into the wave and tidal energy
sectors.
Marine Manager at ScottishPower
Renewables. He has more than 30
years of experience in both
shipbuilding and asset management
of offshore assets as well as
Offshore Wind. His experience
ranges among several segments of
projects’ cycle (i.e. feasibility,
development,
engineering,
construction,
Operation
&
Maintenance,
re-powering
&
decommissioning. Other value
chains that his experience supports
are investors / banks / lenders, 3rd
parties
contractors
offering
services to a wide range of the ORE
value chain such as vessel
contractors,
study
&
R&D
consultants
&
educational
establishments,
designers
&
manufacturers,
regulators
&
classification/certification bodies,
land / seabed owner (e.g. The
Crown Estate)
Project Manager at Offshore Wind
Consultants
with
previous
experience in Subsea Cables
Installation. He has more than 12
years of combined experience in the
Maritime,
Shipbuilding
and
Offshore renewables Industries,
skills in Naval Architecture,
Shipbuilding, Offshore engineering,
Project
management,
HSE,
International
Shipping,
and
Organizational Leadership and a
strong Naval Architecture and

☑

☑

☑

☑
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8

9
10

11

12

Pembrokeshi
re Coastal
Forum

Company

ScottishPowe
r

Company

UK

ORE

SolarinBlue

Company

France

ORE

TSI - Técnicas
y Servicios de
Ingeniería,
S.L

WavEC
Offshore
Renewables

Company

Company

UK

Spain

Portugal

ORE

ORE

ORE

Structural engineering academic
background focused in Subsea
Engineering.
Education
Manager
at
Pembrokeshire Coastal Forum for
the last 3 years. Before that, he was
for at least 7 years an
Environmental
Educator
and
Consultant in Energy in Education.
O&M Lead Project Manager at
ScottishPower with 8 years of
experience at Wikinger wind farm.
CEO of SolarinBlue (funded in
2019). He has spent most of his
career in the French Navy. From
2013 to 2019, he has worked as a
marine expert in the development
of offshore wind energy projects at
Ailes Marines (off Saint-Brieuc) and
at EOLFI (off Groix and in Taiwan).
Manager of the R&D department,
including responsibilities for both
projects and human resources. He is
also coordinator of Fibership
H2020 project. His fields of
expertise consist of noise emissions
monitoring
and
mitigation,
monitoring of vessels and marine
devices (structural health and
rotating machines, obtaining data
for digital twin, IoT and Industry
4.0, design of monitoring systems,
condition
based
maintenance
(CBM) and predictive maintenance
(PDM), design of structures in
composite and metallic materials.
His previous experiences is related
to the offshore (i.e. design of a Wind
Farm Support Vessel, Heave Plates
optimisation such as arfada
reduction
plates
for
semisubmersible platforms.
Executive Director at WavEC from
January 2012 and she is further
responsible for running the
secretariat and dissemination of the
OES. She holds a PhD (2000), a
Master (1995) in Mechanical
Engineering and a first degree in
Civil Engineering (1992) from the
IST (Instituto Superior Técnico) of
the Technical University in Lisbon.
She has more than 20 years of
experience in wave energy, starting
from tank tests and numerical
modelling, towards technology
assessment, site selection and
feasibility studies. She became

☑
☑

☑

☑

☑

☑

☑

☑

☑
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13

SeaTopic SAS

Company

France

ORE

Executive Director of WavEC in
January 2012.
Specialized
in
meteo-ocean
monitoring
and
forecast
technologies,
associated
with
remote control systems for safety of
navigation and operation, which are
some of the core sector activities of
the company (since 2005). She has
also developed working groups on
that topic while previously working
at the science park of Brest (20052015), where she supported
development and innovation.

☑
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ANNEX I – Questionnaire survey
Shipbuilding
Personal information
1. Company name: ________________________________________________________________________________________________
2. Country (If your company is present in different countries, please indicate which one you are
providing information for): ___________________________________________________________________________________
3. Respondent’s name: ___________________________________________________________________________________________
4. What is your current position in the company?______________________________________________________________
5. Please, specify your age below:
☐ Up to 25
☐ Between 25 and 35
☐ Between 35 and 45
☐ Between 45 and 55
☐ Above 55
6. Please, specify your gender below:
☐ Male
☐ Female
☐ Other (please specify): _____________________________________________________________________________________
Company information
7. How many employees does your company employ in total? (Please specify giving a rough number)
___________________________________________________________________________________________________________________
8. Which phases of the shipbuilding value chain do the activities of your company typically cover?
(Check all boxes that apply)
☐ Design
☐ Ship Construction and outfitting
☐ Repair and maintenance
☐ Equipment/system/coating manufacturing
☐ Recycling
9. To which geographic market does your company typically provide services?
☐ National
☐ Regional
☐ European
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☐ Global
10. Which of the following occupational groups are the most representative among your company’s
employees? (Check all boxes that apply)
☐ Engineers
☐ Engineering technicians
☐ Draughtspersons
☐ Metalworkers
☐ Electricians and electronics technicians
☐ Mechanics
☐ Surface treatment workers
☐ Boat artisans
☐ Machinists
☐ Carpenters
☐ Other (please specify): _____________________________________________________________________________________
11. What percentage of all your company’s employees are younger than 30 years old?
☐ Less than 10%
☐ 10-25%
☐ 25-50%
☐ Over 50%
☐ All
12. What percentage of all your company’s employees are older than 50 years old?
☐ Less than 10%
☐ 10-25%
☐ 25-50%
☐ Over 50%
☐ All
Skills review
13. How regularly does your company review the skills and training needs of your employees?
☐ More than once annually
☐ Annually
☐ Once every 2-3 years
☐ Once every 5 years
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☐ Never
14. Which employee groups are mainly addressed? (Check all boxes that apply)
☐ Engineers
☐ Engineering technicians
☐ Draughtspersons
☐ Metalworkers
☐ Electricians and electronics technicians
☐ Mechanics
☐ Surface treatment workers
☐ Boat artisans
☐ Machinists
☐ Carpenters
☐ Other (please specify): _____________________________________________________________________________________
Skills supply
15. Are there currently any vacancies in your company?
☐ Yes
☐ No
16. Has it been difficult to fill these vacancies (or the most recent ones), due to the lack of adequate skills
of applicants?
☐ No, it's very easy
☐ No, it's quite easy
☐ Neither difficult nor easy
☐ Yes, it's quite difficult
☐ Yes, it's very difficult
☐ N/A
17. What are your minimum requirements in terms of education and training for each occupational
group? (Check all boxes that apply)
Tertiary/BSc

Tertiary/MSc

Uppersecondary/
Vocationallyoriented

Uppersecondary/
Generallyoriented

No answer

Engineers
Engineering
technicians
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Draughtspersons
Metalworkers
Electricians and
electronics
technicians
Mechanics
Surface
treatment
workers
Boat artisans
Machinists
Carpenters
Other
(please
specify)

18. With regard to hard skills of your employees, what in your opinion are currently the most important
gaps that should be addressed by educational/training programs? (Check all boxes that apply)
☐ Specific technical skills
☐ Digital skills (e.g. ICT skills, remote-controlling, data analytics, smart device handling, etc.)
☐ Machine / equipment handling and operating
☐ Mechatronics
☐ Project management
☐ Process management and planning
☐ Foreign languages – reading and writing (especially English)
☐ Using and understanding numerical or statistical information
☐ Other (please specify): _____________________________________________________________________________________
19. Based on the above question on skills gaps please indicate, if needed, specific skills or activities:
___________________________________________________________________________________________________________________
20. With regard to soft skills of your employees, what in your opinion are currently the most important
gaps that should be addressed by educational/training programs? (Check all boxes that apply)
☐ Creative thinking and innovation
☐ Critical thinking and problem solving
☐ Communication and collaboration
☐ Knowledge management and transfer
☐ ICT literacy
☐ Flexibility and adaptability
☐ Initiative and self-direction
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☐ Productivity and accountability
☐ Leadership and responsibility
☐ Ocean literacy (An understanding of the ocean's influence on you and your influence on the ocean)
☐ Other (please specify): _____________________________________________________________________________________
21. Which do you think is the most appropriate method for employees to acquire/develop the selected
skills? (Check all boxes that apply)
Hard skills

Soft skills

VET program
Bachelor program
Master program
Attend a professionally accredited
training course/seminar/program
Through on-the-job training (e.g.
mentoring, shadowing)
Through in-house training (e.g.
transfer
of
experience
and
knowledge of older workers)

Offshore renewable energy
Personal information
1. Company name: ________________________________________________________________________________________________
2. Country (If your company is present in different countries, please indicate which one you are
providing information for): ___________________________________________________________________________________
3. Respondent’s name: ___________________________________________________________________________________________
4. What is your current position in the company?______________________________________________________________
5. Please, specify your age below:
☐ Up to 25
☐ Between 25 and 35
☐ Between 35 and 45
☐ Between 45 and 55
☐ Above 55
6. Please, specify your gender below:
☐ Male
☐ Female
☐ Other
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Company information
7. How many employees does your company employ in total? (Please specify giving a rough number)
___________________________________________________________________________________________________________________
8. Which phases of the shipbuilding value chain do the activities of your company typically cover?
(Check all boxes that apply)
☐ Site planning
☐ Manufacturing
☐ Construction & Installation
☐ Operation & Maintenance
☐ Decommissioning/Recommissioning
9. To which geographic market does your company typically provide services?
☐ National
☐ Regional
☐ European
☐ Global
10. Which of the following occupational groups are the most representative among your company’s
employees? (Check all boxes that apply)
☐ Engineers
☐ Metalworkers
☐ Technicians
☐ Assemblers
☐ Draughtspersons
☐ Installers
☐ Divers
☐ Health & Safety
☐ Plant operators
☐ Other (please specify): _____________________________________________________________________________________
11. What percentage of all your company’s employees are younger than 30 years old?
☐ Less than 10%
☐ 10-25%
☐ 25-50%
☐ Over 50%
☐ All
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12. What percentage of all your company’s employees are older than 50 years old?
☐ Less than 10%
☐ 10-25%
☐ 25-50%
☐ Over 50%
☐ All
Skills review
13. How regularly does your company review the skills and training needs of your employees?
☐ More than once annually
☐ Annually
☐ Once every 2-3 years
☐ Once every 5 years
☐ Never
14. Which employee groups are mainly addressed? (Check all boxes that apply)
☐ Engineers
☐ Metalworkers
☐ Technicians
☐ Assemblers
☐ Draughtspersons
☐ Installers
☐ Divers
☐ Health & Safety
☐ Plant operators
☐ Other (please specify): _____________________________________________________________________________________
Skills supply
15. Are there currently any vacancies in your company?
☐ Yes
☐ No
16. Has it been difficult to fill these vacancies (or the most recent ones), due to the lack of adequate skills
of applicants?
☐ No, it's very easy
☐ No, it's quite easy
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☐ Neither difficult nor easy
☐ Yes, it's quite difficult
☐ Yes, it's very difficult
☐ N/A
17. What are your minimum requirements in terms of education and training for each occupational
group? (Check all boxes that apply)
Tertiary/BSc

Tertiary/MSc

Uppersecondary/
Vocationallyoriented

Uppersecondary/
Generallyoriented

No answer

Engineers
Metalworkers
Technicians
Assemblers
Draughtspersons
Installers
Divers
Health & Safety
Plant operators
Other
specify):

(please

18. With regard to hard skills of your employees, what in your opinion are currently the most important
gaps that should be addressed by educational/training programs? (Check all boxes that apply)
☐ Offshore-specific skills (e.g. working at heights, etc.)
☐ Digital skills (e.g. ICT skills, remote-controlling, data analytics, smart device handling, etc.)
☐ Engineering skills (e.g. electrical, structural, offshore, etc.)
☐ Project management
☐ Project design and planning
☐ Health and safety skills
☐ Foreign languages – reading and writing (especially English)
☐ Using and understanding numerical or statistical information
☐ Other (please specify): _____________________________________________________________________________________
19. Based on the above question on skills gaps please indicate, if needed, specific skills or activities:
___________________________________________________________________________________________________________________
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20. With regard to soft skills of your employees, what in your opinion are currently the most important
gaps that should be addressed by educational/training programs? (Check all boxes that apply)
☐ Creative thinking and innovation
☐ Critical thinking and problem solving
☐ Communication and collaboration
☐ Knowledge management and transfer
☐ ICT literacy
☐ Flexibility and adaptability
☐ Initiative and self-direction
☐ Productivity and accountability
☐ Leadership and responsibility
☐ Ocean literacy (An understanding of the ocean's influence on you and your influence on the ocean)
☐ Other (please specify): _____________________________________________________________________________________
21. Which do you think is the most appropriate method for employees to acquire/develop the selected
skills? (Check all boxes that apply)
Hard skills

Soft skills

VET program
Bachelor program
Master program
Attend a professionally accredited
training course/seminar/program
Through on-the-job training (e.g.
mentoring, shadowing)
Through in-house training (e.g.
transfer
of
experience
and
knowledge of older workers)
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ANNEX II – Guide for personal interviews with selected experts
Shipbuilding
1. Your experiences and expertise are relevant to which segment of the shipbuilding value
chain?
2. How would you comment on the competitiveness of the European shipbuilding sector and
its prospect for the future?
3. Do you believe that the current workforce is capable of supporting or further enhancing the
sector’s global competitiveness, considering relevant advancements and trends (e.g.
shipping environmental regulations, etc.)?
4. Based on your experience, which occupations present the greatest need for reskilling and/or
upskilling given ongoing developments / trends in the shipbuilding industry?
5. Do you believe that most job offers are related to those occupations, and if yes do you think
it’s difficult to fill them out with well-qualified personnel?
6. Do you believe that the greatest gaps in skills that exist today relate mostly to hard or soft
skills, or are equally distributed among the two?
7. From the MATES questionnaire survey that was conducted targeting companies in the
shipbuilding value chain, the following hard skills were identified as most important by the
responding representatives:
a. Specific technical skills such as torch cutting, welding techniques, etc.
b. Digital skills, such as ICT skills, remote-controlling, data analytics, smart device
handling, etc.
c. Foreign languages – reading and writing
d. Project management skills
Do you agree? Do you think that any other skill should be included?
8. From the MATES questionnaire survey that was conducted targeting companies in the
shipbuilding value chain, the following soft skills were identified as most important by the
responding representatives:
a. Critical thinking and problem solving
b. Creative thinking and innovation
c. Communication and collaboration
d. Leadership and responsibility
Do you agree? Do you think that any other skill should be included?
9. For the aforementioned hard and soft skills, what exact knowledge (or qualities) is currently
required according to your opinion? (Please address all skills in your response)
10. From the MATES questionnaire survey that was conducted targeting companies in the
shipbuilding value chain, the following methods were identified as more appropriate for
acquiring the aforementioned skills:
187

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value
chains
a. Professionally accredited training course, seminar or program
b. On-the-job training
c. In-house training
Do you agree? Do you think that any other method should be included?
11. Do you believe that the current educational and training programs are well-aligned with the
requirements of the industry with regard to skills? If not, which according to your opinion, is
the best approach for addressing this misalignment?
12. Would you like to add anything additional?

Offshore renewable energy
1. Your experiences and expertise are relevant to which ORE technology and which segment of
the value chain?
2. How would you comment on the current growth of ORE technologies in Europe (and in
particular the one that have expertise on), as well as on their potential for the future?
3. Besides, offshore wind, do you expect significant advancements (and investments) on other
ORE technologies?
4. Do you believe that the current workforce is capable of supporting the expected growth?
5. Based on your experience, which occupations present the greatest need for reskilling and/or
upskilling given ongoing developments / trends in the ORE industry?
6. Do you believe that most job offers are related to those occupations, and if yes do you think
it’s difficult to fill them out with well-qualified personnel?
7. Do you believe that the greatest gaps in skills that exist today relate mostly to hard or soft
skills, or are equally distributed among the two?
8. From the MATES questionnaire survey that was conducted targeting companies in the ORE
value chain, the following hard skills were identified as most important by the responding
representatives:
a. Project management skills
b. Digital skills, such as ICT skills, remote-controlling, data analytics, smart device
handling, etc.
c. Engineering skills
Do you agree? Do you think that any other skill should be included?
9. From the MATES questionnaire survey that was conducted targeting companies in the ORE
value chain, the following soft skills were identified as most important by the responding
representatives:
a. Creative thinking and innovation
b. Critical thinking and problem solving
c. Initiative and self-direction
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Do you agree? Do you think that any other skill should be included?
10. For the aforementioned hard and soft skills, what exact knowledge (or qualities) is currently
required according to your opinion? (Please address all skills in your response)
11. From the MATES questionnaire survey that was conducted targeting companies in the ORE
value chain, the following methods were identified as more appropriate for acquiring the
aforementioned skills:
a. On-the-job training
b. In-house training
c. Professionally accredited training course, seminar or program
Do you agree? Do you think that any other method should be included?
12. Do you believe that the current educational and training programs are well-aligned with the
requirements of the industry with regard to skills? If not, which according to your opinion, is
the best approach for addressing this misalignment?
13. Would you like to add anything additional?
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ANNEX III – Supporting occupational profiles in the shipbuilding and offshore renewable energy sectors
SUPPORTING OCCUPATIONAL PROFILES IN THE SHIPBUILDING SECTOR
A/A

Occupation

ISCO Classification

Essential skills and competences
ECONOMISTS

1.

Investment analyst

ISCO 2413 – Financial
analysts

Analyze economic trends, analyze financial performance of a company, analyze market financial trends,
monitor stock market, obtain financial information, provide support in financial calculation, review
investment portfolios.

DATABASE AND SYSTEM ANALYSTS
2.

3.

Data analyst

ISCO 2511 – Systems
analysts

ICT resilience
manager

ISCO 2529 – Database
and network
professionals not
elsewhere classified

Analyze big data, apply statistical analysis techniques, collect ICT data, define data quality criteria, establish
data processes, execute analytical mathematical calculations, handle data samples, implement data quality
processes, integrate ICT data, interpret current data, manage data, normalize data, perform data cleansing,
perform data mining.
Analyze business processes, analyze the context of an organization, comply with legal regulations, develop
contingency plans for emergencies, develop information security strategy, execute ICT audits, identify ICT
security risks, implement ICT recovery system, implement ICT risk management, lead disaster recovery
exercises, manage IT security compliances, manage disaster recovery plans, manage system security,
perform security vulnerability assessments.

MANAGERS
Apply conflict management, build business relationships, create project specifications, develop business
plans, ensure compliance with legal requirements, ensure equipment availability, ensure equipment
maintenance, establish daily priorities, estimate duration of work, follow company standards, identify legal
requirements, liaise with managers, manage budgets, manage logistics, manage project information,
manage staff, manage supplies, perform project management, perform resource planning, perform risk
analysis, plan health and safety procedures, provide cost benefit analysis reports, strive for company
growth, supervise daily information operations, train employees.

4.

Project manager

ISCO 1219 – Business
services and
administration managers
not elsewhere classified

5.

Operation manager

ISCO 1321 –
Manufacturing managers

Ensure equipment availability, ensure equipment maintenance, establish daily priorities, follow company
standards, liaise with managers, manage budgets, manage logistics, manage staff, manage supplies, plan
health and safety procedures, strive for company growth, supervise daily information operations.

6.

Construction safety
manager

ISCO 3112 – Civil
engineering technicians

Advise on safety improvements, apply safety management, follow health and safety procedures in
construction, monitor construction site, prevent work accidents, supervise worker safety, use safety
equipment in construction, write work-related reports.

ENGINEERS
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7.

8.

9.

10.

Industrial engineer

Mechatronics
engineer

ISCO 2141 – Industrial
and production
engineers

ISCO 2144 - Mechanical
engineers

Automation
engineer

ISCO 2141 - Industrial
and production
engineers

Robotics engineer

ISCO 3119 - Physical and
engineering science
technicians not
elsewhere classified

11.

Welding engineer

ISCO 2144 - Mechanical
engineers

12.

Electronics engineer

ISCO 2152 - Electronics
engineers

13.

ISCO 2153 –
Telecommunications
Telecommunications
engineer
engineers

Adjust engineering designs, approve engineering design, perform scientific research, use technical drawing
software.
Adjust engineering designs, analyse test data, approve engineering design, conduct literature research,
conduct quality control analysis, define technical requirements, design automation components, design
prototypes, develop electronic test procedures, develop mechatronic test procedures, follow safety
standards in industrial contexts, gather technical information, monitor manufacturing quality standards,
perform data analysis, perform scientific research, prepare production prototypes, report analysis results,
simulate mechatronic design concepts, test mechatronic units, use technical drawing software.
Adjust engineering designs, analyse test data, approve engineering design, conduct literature research,
conduct quality control analysis, define technical requirements, design automation components, design
prototypes, develop electronic test procedures, develop mechatronic test procedures, gather technical
information, monitor manufacturing quality standards, perform scientific research, prepare production
prototypes, record test data, report analysis results, use technical drawing software.
Adjust engineering designs, approve engineering design, assess financial viability, design automation
components, execute feasibility study, perform scientific research, use technical drawing software.
Adjust engineering designs, apply arc welding techniques, apply technical communication skills, approve
engineering design, consult technical resources, define technical requirements, develop new welding
techniques, draw design sketches, ensure fulfilment of legal requirements, liaise with managers, operate
oxy-fuel welding torch, operate soldering equipment, operate welding equipment, perform scientific
research, perform welding inspection, prepare production prototypes, research welding techniques, select
filler metal, spot metal imperfections, use technical drawing software
Adjust engineering designs, approve engineering design, create technical plans, design electrical systems,
design electronic systems, develop electronic test procedures, execute feasibility study, identify customer's
needs, manage budgets, perform scientific research, use technical drawing software, write technical
reports
Adjust ICT system capacity, analyze network bandwidth requirements, define technical requirements,
design computer network, design process, estimate costs of installing telecommunication devices, interact
with users to gather requirements, provide ICT system raining, support ICT system users, use session
border controller.

TECHNICIANS
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14.

Industrial
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not
elsewhere classified

15.

Mechatronics
engineering
technician

ISCO 3115 – Mechanical
engineering technicians

16.

Automation
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not
elsewhere classified

17.

Pneumatic
engineering
technician

ISCO 3115 – Mechanical
engineering technicians

18.

Robotics
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not
elsewhere classified

19.

Power tool repair
technician

ISCO 7412 – Electrical
mechanics and fitters

20.

Industrial robot
controller

21.

Pneumatic systems
technician

ISCO 3139 – Process
control technicians not
elsewhere classified
ISCO 7233 – Agricultural
and industrial machinery
mechanics and repairers

Adjust engineering designs, advise on manufacturing problems, analyze test data, collaborate with
engineers, conduct routine machinery checks, create solutions to problems, perform maintenance on
installed equipment, read engineering drawings, record test data, resolve equipment malfunctions,
troubleshoot.
Adjust engineering designs, align components, assemble mechatronic units, assist scientific research,
fasten components, follow safety standards in industrial contexts, inspect quality of products, install
mechatronic equipment, liaise with engineers, perform test run, prepare production prototypes, read
assembly drawings, read engineering drawings, record test data, simulate mechatronic design concepts,
test mechatronic units.
Adjust engineering designs, align components, assemble machines, assist scientific research, fasten
components, inspect quality of products, install automation components, liaise with engineers, monitor
automated machines, perform test run, prepare production prototypes, read engineering drawings, record
test data, set up machine controls.
Adjust engineering designs, conduct routine machinery checks, create solutions to problems, liaise with
engineers, perform maintenance on installed equipment, read engineering drawings, record test data,
troubleshoot.
Adjust engineering designs, align components, assemble robots, assist scientific research, fasten
components, follow safety standards in industrial contexts, inspect quality of products, liaise with
engineers, monitor machine operations, perform test run, prepare production prototypes, read assembly
drawings, read engineering drawings, record test data, set up automotive robot, set up machine controls,
test mechatronic units.
Advise on equipment maintenance, apply company policies, assemble machines, calibrate electronic
instruments, disassemble engines, disassemble machines, lift heavy weights, maintain customer service,
maintain equipment, maintain records of maintenance interventions, perform test run, provide customer
follow-up services, provide customer information related to repairs, repair power tools, replace defect
components, use power tools, use repair manuals, use specialized tools in electric repairs, use wire hand
tools.
Adjust manufacturing equipment, maintain control systems for automated equipment, maintain robotic
equipment, monitor automated machines, perform machine maintenance, perform risk analysis, set up
machine controls, set up the controller of a machine, wear appropriate protective gear.
Consult technical resources, install electrical and electronic equipment, install pneumatic systems, operate
soldering equipment, operate welding equipment, perform test run, read standard blueprints, record test
data, resolve equipment malfunctions, secure working area, use testing equipment.

METALWORKERS
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22.

Fitter and turner

ISCO 7223 – Metal
working machine tool
setters and operators

Carry out measurements of parts, cut metal products, fabricate metal parts, inspect quality of products,
manipulate metal, operate drill press, operate metal fabricating machines, perform metal work, tend lathe,
use technical documentation.

ASSEMBLERS
23.

Mechatronics
assembler

ISCO 8211 – Mechanical
machinery assemblers

24.

Metal products
assembler

ISCO 8219 – Assemblers
not elsewhere classified

25.

Metal furniture
machine operator

ISCO 8219 – Assemblers
not elsewhere classified

Align components, apply assembly techniques, apply soldering techniques, assemble mechatronic units,
clean components during assembly, ensure conformity to specifications, follow safety standards in
industrial contexts, install mechatronic equipment, maintain mechatronic equipment, meet deadlines,
monitor machine operations, perform metal work, read assembly drawings, read standard blueprints,
remove defective products, troubleshoot.
Assemble metal parts, ensure equipment availability, ensure public safety and security, fasten components,
inspect quality of products, join metals, manipulate metal, perform pre-assembly quality checks,
troubleshoot, use metalworking tools, use technical documentation.
Apply a protective layer, assemble metal parts, cut metal products, fabricate metal parts, heat metals, join
metals, maintain furniture machinery, monitor automated machines, operate furniture machinery, remove
inadequate workpieces, remove processed workpiece, set up the controller of a machine, supply machine,
supply machine with appropriate tools, use welding equipment.

SUPPORTING OCCUPATIONAL PROFILES IN THE OFFSHORE RENEWABLE ENERGY SECTOR
Occupation

ISCO Classification

Essential skills and competences
CONSULTANTS

1

Renewable energy
consultant

ISCO 2433 – Technical
and medical sales
professionals (excluding
ICT)

2

Environmental
expert

ISCO 2143 –
Environmental engineers

Advise on heating systems energy efficiency, assess customers, develop professional network, identify
energy needs, inform on government funding, perform market research, promote environmental
awareness, promote sustainable energy, promote information on geothermal heat pumps, promote
information on solar panels, promote information on wind turbines.
Advise on environmental remediation, advise on pollution prevention, analyze environmental data, assess
environmental impact, carry out environmental audits, collect samples for analysis, conduct
environmental surveys, create solutions to problems, develop environmental policy, develop
environmental remediation strategies, investigate pollution, measure pollution, perform environmental
investigations, report on environmental issues, report pollution incidents.

3

Solar energy sales
consultant

ISCO 2433 – Technical
and medical sales
professionals (excluding
ICT)

A/A

Advise on heating systems energy efficiency, assess customers, develop professional network, identify
customer's needs, inform customers on energy consumption fees, inform on government funding,
promote environmental awareness, promote sustainable energy, provide information on solar panels.

MANAGERS
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Policy manager

ISCO 1213 – Policy and
planning managers

5

Project manager

ISCO 1219 – Business
services and
administration managers
not elsewhere classified

6

Operation manager

ISCO 1321 –
Manufacturing managers

7

Industrial
maintenance
supervisor

ISCO 3115 – Mechanical
engineering technicians

4

Advise on efficiency improvements, develop company strategies, ensure compliance with policies,
integrate strategic foundation in daily performance, monitor company policy.
Apply conflict management, build business relationships, create project specifications, develop business
plans, ensure compliance with legal requirements, ensure equipment availability, ensure equipment
maintenance, establish daily priorities, estimate duration of work, follow company standards, identify
legal requirements, liaise with managers, manage budgets, manage logistics, manage project information,
manage staff, manage supplies, perform project management, perform resource planning, perform risk
analysis, plan health and safety procedures, provide cost benefit analysis reports, strive for company
growth, supervise daily information operations, train employees.
Ensure equipment availability, ensure equipment maintenance, establish daily priorities, follow company
standards, liaise with managers, manage budgets, manage logistics, manage staff, manage supplies, plan
health and safety procedures, strive for company growth, supervise daily information operations.
Check for damaged items, communicate problems to senior colleagues, coordinate communication within a team,
create solutions to problems, delegate activities, ensure compliance with maintenance legislation, inspect data, liaise
with managers, manage maintenance operations, oversee production requirements, perform data analysis, read
standard blueprints, schedule regular machine maintenance, schedule shifts, wear appropriate protective gear.

ECONOMISTS
8

9

Investment analyst

ISCO 2413 – Financial
analysts

Energy trader

ISCO 3311 – Securities
and finance dealers and
brokers

Analyze economic trends, analyze financial performance of a company, analyze market financial trends,
monitor stock market, obtain financial information, provide support in financial calculation, review
investment portfolios.
Analyze energy market trends, create a financial plan, forecast energy prices, handle financial
transactions, maintain financial records, manage financial risk, monitor stock market, obtain financial
information, operate financial instruments, trade securities.

MARINE SURVEYORS
10

Oceanographer

ISCO 2114 – Geologists
and geophysicists

11

Hydrographic
surveyor

ISCO 2165 - 2165 –
Cartographers and
surveyors

Apply scientific methods, apply statistical analysis techniques, execute analytical mathematical
calculations, gather experimental data, operate scientific measuring equipment, perform scientific
research, use measurement instruments, write scientific papers.
Adjust surveying equipment, calibrate electronic instruments, collect mapping data, compare survey
computations, conduct underwater surveys, document survey operations, operate surveying instruments,
perform surveying calculations, prepare surveying report, record survey measurements.

DATABASE AND SYSTEMS ANALYSTS
12

Data analyst

ISCO 2511 – Systems
analysts

13

ICT resilience
manager

ISCO 2529 – Database
and network

Analyze big data, apply statistical analysis techniques, collect ICT data, define data quality criteria,
establish data processes, execute analytical mathematical calculations, handle data samples, implement
data quality processes, integrate ICT data, interpret current data, manage data, normalize data, perform
data cleansing, perform data mining.
Analyze business processes, analyze the context of an organization, comply with legal regulations, develop
contingency plans for emergencies, develop information security strategy, execute ICT audits, identify ICT
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professionals not
elsewhere classified

security risks, implement ICT recovery system, implement ICT risk management, lead disaster recovery
exercises, manage IT security compliances, manage disaster recovery plans, manage system security,
perform security vulnerability assessments.

ENGINEERS
ISCO 2149 – Engineering
professionals not
elsewhere classified
ISCO 2151 – Electrical
engineers
ISCO 2141 – Industrial
and production engineers

14

Design engineer

15

Electrical engineer

16

Industrial engineer

17

Mechatronics
engineer

ISCO 2144 – Mechanical
engineers

18

Automation
engineer

ISCO 2141 – Industrial
and production engineers

19

Robotics engineer

ISCO 3119 – Physical and
engineering science
technicians not elsewhere
classified

20

ISCO 2153 –
Telecommunications
Telecommunications
engineer
engineers

21

Welding engineer

ISCO 2144 – Mechanical
engineers

Assess financial viability, define technical requirements, execute analytical mathematical calculations,
execute feasibility study, interpret technical requirements, manage engineering project, perform scientific
research, present detailed design proposals, use technical drawing software.
Abide by regulations on banned materials, adjust engineering designs, approve engineering design,
perform scientific research, use technical drawing software.
Adjust engineering designs, approve engineering design, perform scientific research, use technical
drawing software.
Adjust engineering designs, analyze test data, approve engineering design, conduct literature research,
conduct quality control analysis, define technical requirements, design automation components, design
prototypes, develop electronic test procedures, develop mechatronic test procedures, follow safety
standards in industrial contexts, gather technical information, monitor manufacturing quality standards,
perform data analysis, perform scientific research, prepare production prototypes, report analysis results,
simulate mechatronic design concepts, test mechatronic units, use technical drawing software.
Adjust engineering designs, analyze test data, approve engineering design, conduct literature research.
conduct quality control analysis, define technical requirements, design automation components, design
prototypes, develop electronic test procedures, develop mechatronic test procedures, gather technical
information, monitor manufacturing quality standards, perform scientific research, prepare production
prototypes, record test data, report analysis results, use technical drawing software.
Adjust engineering designs, approve engineering design, assess financial viability, design automation
components, execute feasibility study, perform scientific research, use technical drawing software.
Adjust ICT system capacity, analyze network bandwidth requirements, define technical requirements,
design computer network, design process, estimate costs of installing telecommunication devices, interact
with users to gather requirements, provide ICT system raining, support ICT system users, use session
border controller.
Adjust engineering designs, apply arc welding techniques, apply technical communication skills, approve
engineering design, consult technical resources, define technical requirements, develop new welding
techniques, draw design sketches, ensure fulfilment of legal requirements, liaise with managers, operate
oxy-fuel welding torch, operate soldering equipment, operate welding equipment, perform scientific
research, perform welding inspection, prepare production prototypes, research welding techniques,
select filler metal, spot metal imperfections, use technical drawing software
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Electromechanical
engineer

ISCO 2151 – Electrical
engineers

23

Industrial
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not elsewhere
classified

24

Mechatronics
engineering
technician

ISCO 3115 – Mechanical
engineering technicians

25

Automation
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not elsewhere
classified

26

Pneumatic
engineering
technician

ISCO 3115 – Mechanical
engineering technicians

27

Robotics
engineering
technician

ISCO 3119 – Physical and
engineering science
technicians not elsewhere
classified

28

Power tool repair
technician

ISCO 7412 – Electrical
mechanics and fitters

29

Industrial robot
controller

ISCO 3139 – Process
control technicians not
elsewhere classified

22

Abide by regulations on banned materials, adjust engineering designs, analyze test data, approve
engineering design, conduct literature research, design electromechanical systems, design prototypes,
gather technical information, model electromechanical systems, monitor manufacturing quality
standards, perform data analysis, perform scientific research, prepare production prototypes, record test
data, report analysis results, test electromechanical systems, use technical drawing software.

TECHNICIANS
Adjust engineering designs, advise on manufacturing problems, analyze test data, collaborate with
engineers, conduct routine machinery checks, create solutions to problems, perform maintenance on
installed equipment, read engineering drawings, record test data, resolve equipment malfunctions,
troubleshoot.
Adjust engineering designs, align components, assemble mechatronic units, assist scientific research,
fasten components, follow safety standards in industrial contexts, inspect quality of products, install
mechatronic equipment, liaise with engineers, perform test run, prepare production prototypes, read
assembly drawings, read engineering drawings, record test data, simulate mechatronic design concepts,
test mechatronic units.
Adjust engineering designs, align components, assemble machines, assist scientific research, fasten
components, inspect quality of products, install automation components, liaise with engineers, monitor
automated machines, perform test run, prepare production prototypes, read engineering drawings,
record test data, set up machine controls.
Adjust engineering designs, conduct routine machinery checks, create solutions to problems, liaise with
engineers, perform maintenance on installed equipment, read engineering drawings, record test data,
troubleshoot.
Adjust engineering designs, align components, assemble robots, assist scientific research, fasten
components, follow safety standards in industrial contexts, inspect quality of products, liaise with
engineers, monitor machine operations, perform test run, prepare production prototypes, read assembly
drawings, read engineering drawings, record test data, set up automotive robot, set up machine controls,
test mechatronic units.
Advise on equipment maintenance, apply company policies, assemble machines, calibrate electronic
instruments, disassemble engines, disassemble machines, lift heavy weights, maintain customer service,
maintain equipment, maintain records of maintenance interventions, perform test run, provide customer
follow-up services, provide customer information related to repairs, repair power tools, replace defect
components, use power tools, use repair manuals, use specialized tools in electric repairs, use wire hand
tools.
Adjust manufacturing equipment, maintain control systems for automated equipment, maintain robotic
equipment, monitor automated machines, perform machine maintenance, perform risk analysis, set up
machine controls, set up the controller of a machine, wear appropriate protective gear.
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ISCO 7233 – Agricultural
and industrial machinery
mechanics and repairers

30

Pneumatic systems
technician

31

ISCO 7422 – Information
Telecommunications and communications
technician
technology installers and
services

Consult technical resources, install electrical and electronic equipment, install pneumatic systems,
operate soldering equipment, operate welding equipment, perform test run, read standard blueprints,
record test data, resolve equipment malfunctions, secure working area, use testing equipment.
Communicate with customers, estimate duration of work, install cable TV services, install electronic
communication equipment, install low voltage wiring, install signal repeaters, operate aerial work
platforms, operate call distribution system, operate digging construction equipment, operate electronic
measuring instruments, operate private branch exchange, operate signal generator, operate two-way
radio systems, repair wiring, seal wires, solder electronics, splice cable, upgrade firmware, use
communication equipment, use session border controller.

METALWORKERS
32

Fitter and turner

ISCO 7223 – Metal
working machine tool
setters and operators

Carry out measurements of parts, cut metal products, fabricate metal parts, inspect quality of products,
manipulate metal, operate drill press, operate metal fabricating machines, perform metal work, tend lathe,
use technical documentation.

ASSEMBLERS
33

Mechatronics
assembler

ISCO 8211 – Mechanical
machinery assemblers

34

Metal products
assembler

ISCO 8219 – Assemblers
not elsewhere classified

35

Metal furniture
machine operator

ISCO 8219 – Assemblers
not elsewhere classified

Align components, apply assembly techniques, apply soldering techniques, assemble mechatronic units,
clean components during assembly, ensure conformity to specifications, follow safety standards in
industrial contexts, install mechatronic equipment, maintain mechatronic equipment, meet deadlines,
monitor machine operations, perform metal work, read assembly drawings, read standard blueprints,
remove defective products, troubleshoot.
Assemble metal parts, ensure equipment availability, ensure public safety and security, fasten
components, inspect quality of products, join metals, manipulate metal, perform pre-assembly quality
checks, troubleshoot, use metalworking tools, use technical documentation.
Apply a protective layer, assemble metal parts, cut metal products, fabricate metal parts, heat metals, join
metals, maintain furniture machinery, monitor automated machines, operate furniture machinery,
remove inadequate workpieces, remove processed workpiece, set up the controller of a machine, supply
machine, supply machine with appropriate tools, use welding equipment.

HEALTH & SAFETY MANAGERS
36

Construction safety
manager

ISCO 3112 – Civil
engineering technicians

Production plant
crane operator

ISCO 8343 – Crane, hoist
and related plant
operators

Advise on safety improvements, apply safety management, follow health and safety procedures in
construction, monitor construction site, prevent work accidents, supervise worker safety, use safety
equipment in construction, write work-related reports.

CRANE OPERATORS
37

Apply various lifting techniques, determine crane load, determine the load's center of gravity, follow safety
procedures when working at heights, handle cargo, liaise with the transported goods' workers, operate
cranes, operate lifting equipment, operate railway lever frames.
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38

Mobile crane
operator

ISCO 8343 – Crane, hoist
and related plant
operators

Drive mobile heavy construction equipment, follow health and safety procedures in construction, inspect
construction sites, interpret 2D plans, interpret 3D plans, keep heavy construction equipment in good
condition, operate GPS systems, operate mobile crane, react to events in time-critical environments, rig
loads, secure heavy construction equipment, set up crane, use safety equipment in construction, work
ergonomically.

ISCO 3322 – Commercial
sales representative

Advise on heating systems energy efficiency, answers requests for quotation, assess customers, carry out
sales analysis, identify customer's needs, identify energy needs, inform customers on energy consumption
fees, inform on government funding, manage contracts, promote sustainable energy, promote information
on geothermal heat pumps, promote information on solar panels, promote information on wind turbines

ISCO 3131 – Power
production plant
operators

Adapt energy distribution schedules, coordinate electricity generation, develop strategies for electricity
contingencies, ensure compliance with electricity distribution schedule, ensure safety in electrical power
operations, manage electricity transmission system, respond to electrical power contingencies, test
procedures in electricity transmission.

SALES REPRESENTATIVES
39

Renewable energy
sales representative

PLANT OPERATORS
40

Electrical
transmission system
operator

INSTALLERS AND REPAIRERS
41

42

43

ISCO 7413 – Electrical
line installers and
repairers
ISCO 7422 – Information
Communication
and communications
infrastructure
technology installers and
maintainer
services
ISCO 7422 – Information
Telecommunications
and communications
equipment
technology installers and
maintainer
services
Electricity
distribution worker

Inspect overhead power lines, inspect underground power cables, install power lines, repair overhead
power lines, repair underground power cables, wear appropriate protective gear, work ergonomically.
Assess telecommunication infrastructure issues, install electronic communication equipment, install low
voltage wiring, monitor communication channels' performance, operate digging construction equipment,
provide technical documentation.
Assess telecommunication infrastructure issues, calibrate electronic instruments, install low voltage
wiring, maintain radio communications equipment, operate remote broadcast equipment, operate twoway radio systems, repair wiring, solder electronics.
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A/A
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Occupational profile
Renewable energy
consultant
Environmental expert
Policy manager
Investment analyst
Oceanographer
Hydrographic surveyor
Data analyst
Design engineer
Project manager
Energy trader
Electrical engineer
Industrial engineer
Industrial maintenance
supervisor
Mechatronics engineer
Automation engineer
Robotics engineer
Telecommunications
engineer
Welding engineer
Electromechanical
engineer
Industrial engineering
technician
Mechatronics
engineering technician
Automation
engineering technician
Pneumatic engineering
technician
Robotics engineering
technician
Power tool repair
technician
Fitter and turner
Industrial robot
controller
Mechatronics
assembler
Metal products
assembler

Offshore
Renewable
Energy

Site
Planning

All



All
All
All
All
All
All
All
All
All
All
All












Value Chain Segment
Primary Activities
Decommissioning/
Manufacturing
C&I
O&M
Recommissioning



Supporting Activities
Specialized
R&D
Other
Transport

































All



All
All
All







All
All




Minimum required level of
education
General
Higher
VET
education
education
























































All











All



All





All





All



All



All



All



All



















































All









All
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A/A
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Occupational profile
Metal furniture
machine operator
Construction safety
manager
Production plant crane
operator
Mobile crane operator
Operation manager
Pneumatic systems
technician
ICT resilience manager
Renewable energy sales
representative
Solar energy sales
consultant
Electrical transmission
systems operator
Electricity distribution
worker
Communication
infrastructure
maintainer
Telecommunications
equipment maintainer
Telecommunications
technician

Offshore
Renewable
Energy

Site
Planning

Value Chain Segment
Primary Activities
Decommissioning/
Manufacturing
C&I
O&M
Recommissioning

All



All



All





All
All





All





All

Supporting Activities
Specialized
R&D
Other
Transport







Minimum required level of
education
General
Higher
VET
education
education





























All











Offshore solar
energy











All

































All
All



All
All
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ANNEX IV – Skills demand in groups of occupational profiles in shipbuilding and offshore renewable energies
sectors
Shipbuilding
ENGINEERS
Skills and
Competencies Category

Skills and Competencies Sets
Training and Development

People Management

Team Management and Coordination

Demand

Subgroup of occupational
profiles

Required Knowledge

2%

Structural Engineers

-

7%

Naval architects / Marine Engineers
Systems Engineers

-

Design Engineers
Naval architects / Marine Engineers
Design Engineers
Planning and Organisation

29%

Project Engineers

-

Electrical Engineers
Piping Engineers
Contract Management

3%

Management of Processes
Financial Management

10%

Electrical engineers
Project Engineers
Project Engineers
Design Engineers
Piping Engineers

-

-

Electrical Engineers
Risk management

5%

Design Engineers
Naval architects / Marine Engineers

Procurement

12%

Electrical Engineers

-
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Systems Engineers
Mechanical Engineer
Design Engineers
Piping Engineers
Industrial Engineer
Project Engineers
Hydrodynamic Engineers
Project Management

22%

Naval architects / Marine Engineers

Project management tools
(MS Project, etc.)

Design Engineers
Acoustics Engineer
Technical Coordination

5%

Electrical Engineer
Piping Engineer

-

Project Engineers
Naval architects / Marine Engineers
Collaborative Working

32%

Communication /
Interpersonal
relationships

Design Engineers
Electrical Engineers

-

Hydrodynamic Engineers
Acoustics Engineer
Customer Relationship

3%

Project Engineers
Naval architects / Marine Engineers

Analytical

Computer Science Engineer

Data gathering

3%

Data analysis

2%

Computer Science Engineer

-

Safety and Hazard analysis

2%

Naval architects / Marine Engineers

-

Numeracy and Mathematics

5%

Mechanical Engineer

-

Design Engineers

-
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Design Engineers
Electrical Engineers
Design Engineers
Reporting

5%

Project Engineers

-

Naval architects / Marine Engineers
Naval architects / Marine Engineers

Monitoring, Controlling &
Reporting

Systems Engineers
Documentation

10%

Mechanical Engineer

-

Electrical Engineers
Design Engineers

Construction and Fitting
of vessels

Inspections & Tests

Time Management

2%

Mechanical Engineer

-

Site management

2%

Project Engineers

-

Preparing and performing inspections and
tests

10%

Design Engineers
Hydrodynamics Engineers
Project Engineers

-

Electrical Engineers
Technical Knowledge

10%

Design Engineers
Electrical Engineers

-

Project Engineers
Systems Engineers
Naval architects / Marine Engineers

Technical capabilities
Create Technical Documents

14%

Electrical Engineers
Design Engineers

-

Maintenance Engineer
Industrial Engineer
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Design Engineers
Electrical Engineers
Engineering calculations and specifications

20%

Naval architects / Marine Engineers

CFD softwares
(OpenFOAM, and ANSYS,
etc)

Project Engineers

Engineering skills

Quality Control / Quality
Assurance

Engineering design

64%

Modeling

8%

Fluid Mechanics

5%

Comply with the quality standards

10%

Computer Literacy

3%

Programming

7%

ICT

Policies and Regulations

20%

Naval architects / Marine Engineers
Design Engineers
Electrical Engineers
Structural Engineers
Hydrodynamics Engineers
Project Engineers
Piping Engineers
Systems Engineers
Design Engineers
Naval architects / Marine Engineers
Hydrodynamics Engineer
Structural Engineers
Hydrodynamics Engineers
Design Engineers
Industrial Engineer
Electrical Engineers
Computer science Engineer
Naval architects / Marine Engineers
Electrical Engineers
Design Engineers
Electrical Engineers
Design Engineers
Computer science Engineer
Design Engineers
Hydrodynamic Engineers
Project Engineers

CAD software Knowledge
(AutoCAD, Nupas,
CADmatic, Ship
Constructor, Foran.
Microstation)

-

CFD softwares
(OpenFOAM and ANSYS

-

Microsoft Office
applications
Fortran, C, Python, G code
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Naval architects / Marine Engineers
Design Engineers
Maintenance Engineers

Compliance with regulations and HSE
standards

Knowledge of applicable
regulations and HSE
standards

TECHNICIANS
Skills and Competencies
Category
People Management

Management of processes

Skills and Competencies Set
Team Management and Coordination

5%

Planning and Organisation

8%

Procurement

3%

Collaborative Working
Communication /
Interpersonal relationships

Monitoring, Controlling &
Reporting

Construction and Fitting of
vessels

Inspections & Tests

Skills set
demand

10%

Subgroup of occupational
profiles
Supervisors / Coordinators
Shipwrights
Shipwrights
Carpenters
Surface treatment
Shipwrights
Shipwrights
Fitters & assemblers
Supervisors / Coordinators

Required Knowledge
-

-

Customer Relationship

5%

Reporting

8%

Supervisors / Coordinators
Shipwrights
Surface treatment

-

Monitoring progress

5%

Shipwrights
Carpenters

-

Documentation

3%

Pipe fitters

-

Site management

5%

Supervisors / Coordinators

-

Interior fitting

10%

-

Manufacturing, Fitting & Assembly of
vessels

18%

Carpenters
Shipwrights
Sheet metal workers
Boilermakers

Preparing and performing inspections
and tests

28%

Welders
Mechatronics
Pipefitters

-

-

-
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Sheet metal workers
Surface treatments
Supervisors / Coordinators

28%

Shipwrights
Pipefitters
CNC machine operators
Fitters & assemblers
Supervisors / Coordinators

Knowledge and reading of
technical design and
construction plans.
General technical
understanding

31%

Welders
Shipwrights
Pipefitters
Carpenters

Working according to
technical drawings and
construction documents

Create Technical Documents

3%

Fitters & assemblers

-

Wood working

5%

Carpenters
Electricians / Electronics
Fitters & assemblers
Mechatronics

-

Mechatronics
Pipe fitters
CNC machine operators
Pipe fitters
Shipwrights
Mechatronics
Electricians / Electronics
Carpenters
Sheet metal workers

-

Technical Knowledge

Technical Efficacy

Technical capabilities

Electrical / Electronic

15%

Automation

3%

Machine handling & Operating

5%

Fitting & Assembly of components and
equipment

21%

Pipe making

21%

Welding

36%

Pipe fitters
Welders
Pipe fitters
Shipwrights

-

-

-

Welding techniques (TIG,
MIG, MAG , SMAW,
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Sheet metalworkers

FCAW-G, Automatic
Process)

Metalworking

23%

Shipwrights
Sheet metal workers
Boilermakers
Pipe fitters

Boiler making

5%

Boilermakers

-

Surface Treatment

5%

Surface treatment

-

Engineering skills

Engineering design

3%

Carpenters
Pipe fitters

-

Quality Control / Quality
Assurance

Comply with the quality standards

ICT

Computer Literacy

18%

Welders
Mechatronics
Sheet metalworkers
Carpenters

3%

Supervisors / Coordinators

Repair & Maintenance

Perform repairs & maintenance

15%

Shipwrights
Sheet metal workers
Mechatronics
Pipe fitters

Policies and Regulations

Compliance with regulations and HSE
standards

26%

Applicable to all occupations

-

-

Microsoft Office
applications
-

Knowledge of applicable
regulations and HSE
standards

SUPPORTING
Skills and Competencies
Category
People Management

Skills and Competencies Sets
Training and Development

Skills set
demand
5%

Subgroup of occupational
profiles
Managers / Directors

Required Knowledge
-
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Coaching and Mentoring
Team Management and Coordination

2%

Managers / Directors

-

27%

Managers / Directors
Project Managers

-

Managers / Directors
Project Managers
Planning and Organisation

37%

Financial management

20%

Contract Management

7%

Claims management

5%

Procurement

12%

Management of processes
Production Management

5%

Project management &
planning technicians
Office employees
Managers / Directors
Project Managers
Managers / Directors
Project Managers
Project Managers
Managers / Directors
Project Managers
Office employees
Managers / Directors
Consultants

-

-

-

Project Managers
Risk management

10%

Project management &
planning technicians
Integrated logistics support
Managers / Directors

Project Management

44%

-

Project management tools
(MS Project, etc.)

Project Managers
Project management &
planning technicians

Technical Coordination

7%

Managers / Directors

-
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Project Managers
Collaborative Working

22%

Communication /
Interpersonal relationships

-

Managers / Directors
Customer Relationship

Analytical

Project management &
planning technicians

Data analysis

15%

2%

Project Managers

-

Project management &
planning technicians
Project management &
planning technicians
Managers / Directors
Consultants

Reporting

Monitoring progress

17%

5%

Monitoring, Controlling &
Reporting
Documentation

10%

Project Managers
Project management &
planning technicians
Managers / Directors
Project Managers
Project Managers
Office employees
Quality Assurance
Integrated logistics support

-

-

-

Managers / Directors
Time Management

20%

Project Managers

-

Project management &
planning technicians
Construction and Fitting of
vessels

Site management

5%

Managers / Directors

-

Inspections & Tests

Preparing and performing inspections
and tests

5%

Quality Assurance

-

Technical capabilities

Technical Knowledge

5%

Managers / Directors

-
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Create Technical Documents
Engineering skills

Engineering design

5%
20%

Project Managers
Managers / Directors
Project Managers
Quality Assurance

-

Managers / Directors
Quality Control / Quality
Assurance

Comply with the quality standards

20%

Project Managers

-

Integrated logistics support
Project management &
planning technicians
Managers / Directors
ICT

Computer Literacy

Policies and Regulations

Compliance with Regulations and HSE
standards

Supply Chain

Supply Chain Management

5%

15%
5%

Project management &
planning technicians
Managers / Directors
Project Managers
Managers / Directors

Microsoft Office
applications

-

DRAFTERS
Skills and Competencies
Groups

Management of processes

Skills and Competencies
Subgroups

Skills set
demand

Subgroup of occupational
profiles
Shipbuilding drafters

Planning and Organisation

23%

Financial management

15%

Shipbuilding drafters

8%

Shipbuilding drafters

Technical Coordination

15%

Collaborative Working

62%

Shipbuilding drafters
Shipbuilding drafters

Project Management

Marine equipment drafters

Required Knowledge
Project management tools
(MS Project, etc.)
-
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Communication /
Interpersonal relationships

Marine equipment drafters
8%

Monitoring process
Monitoring, Controlling &
Reporting

Quality Control / Quality
Assurance

Documentation

31%

Time Management

15%

Comply with the quality standards

23%

100%

Engineering skills

Engineering Design

Policies and Regulations

Knowledge and compliance with
regulations

46%

Shipbuilding drafters
Shipbuilding drafters
Marine equipment drafters

-

Shipbuilding drafters

-

Shipbuilding drafters
Marine equipment drafters
Pipe Designer

-

Applicable to all subgroups

Shipbuilding drafters

CAD tools such as
Microstation, Autocad,
Solidwork, SolidEdge,
Nupas, CADmatic, Ship
Constructor, Foran.
Microstation
-

ENGINEERING TECHNICIANS
Skills and Competencies
Groups

Management of processes

Communication /
Interpersonal relationships

Skills and Competencies
Subgroups

Skills set
demand

Subgroup of occupational
profiles

Financial Management

40%

Mechanical Eng. Technicians

Planning and Organisation

40%

Electrical Eng. Technicians

Order Management

20%

Mechanical Eng. Technicians

Technical Coordination

20%

Electrical Eng. Technicians

Collaborative Working

40%

Mechanical Eng. Technicians

Electrical Eng. Technicians

Electrical Eng. Technicians

Required Knowledge
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Monitoring, Controlling &
Reporting

Documentation

20%

Electrical Eng. Technicians

Time Management

60%

Mechanical Eng. Technicians

Technical Knowledge

20%

Create Technical Documents

40%

Perform Inspections & Tests

20%

Electrical / Electronic

60%

Automation

20%

Engineering design

20%

Technical capabilities

Engineering skills
Quality Control / Quality
Assurance

Comply with the quality standards

20%

Electrical Eng. Technicians
Electromechanical Eng.
Technician
Mechanical Eng. Technicians
Electromechanical Eng.
Technician
Electrical Eng. Technicians
Electromechanical Eng.
Technician
Electrical Eng. Technicians
Mechanical Eng. Technicians
Electromechanical Eng.
Technician

-

Offshore Renewable Energy
Managers
Category

Communication

Specific skills and competences
External communications
Liaise with external actors
Network
Evaluate external actors
Collaborate with clients

Demand (%
of total
relevant ads)

22

Relevant specializations

Desired knowledge

Construction and installation
Financial management
Sales management
Business management
Heavy lift works
Health, safety and environment
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Managers
Category

Specific skills and competences

Demand (%
of total
relevant ads)

Collaborate with external partners
and (sub)contractors

Management

Internal communications
Liaise with internal actors
Manage teams
Close collaboration with all
personnel
Keep informed colleagues

20

Project management
Lead offshore wind projects
Manage external actors

17

14

Relevant specializations
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects
Construction and installation
Financial management
Sales management
Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects
Construction and installation
Financial management
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects
Construction and installation

Desired knowledge

Stakeholder management
Project management
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Managers
Category

Specific skills and competences

Demand (%
of total
relevant ads)

Contracts management and
implementation
Deliver cable contracts
Sign up new contracts
Monitor work performed by
contractors
Daily coordination with
contractors

Planning

Business – Technical support

Relevant specializations

Desired knowledge

Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects

Works management
Inspect workspace
Supervise installation process
Meet project schedule

14

Plan maintenance strategies for
offshore wind farms
Early identification of bottlenecks
in operations and maintenance
Scenario planning
Risk analysis

11

Advise on health and safety
operations and assessments in
offshore wind
Advise and support delivery events
Advise on technical aspects
Advise on planning

10

Construction and installation
Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development
Wind turbine - Technical aspects
Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects
Sales management
Health, safety and environment
Internal communications
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects

Strategic planning
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Managers
Category

Management

Project implementation

Compliance – Quality
assurance

Documentation and
reporting

Specific skills and competences
Advise on financial and
commercial aspects and
accountancy
Support project management
Financial management
Financial decision making
Project finances
Coordinate and manage budget
deviations
Supervision and implementation of
installations (e.g. cables, wind
turbines, etc.)
Wind turbine transport and
installation
Onshore and offshore lifting
operations
Compliance assurance (safety,
quality, planning, budget,
connection with grid code,
legislation)
Monitor work permits for
operation
Provision of lessons learned
feedback
Write consultation specifications of
electrical equipment

Demand (%
of total
relevant ads)

10

Relevant specializations

Constructions and installations
Financial management
Offshore wind operation and
maintenance

Desired knowledge

Financial management
Financial and
management software

Project planning and development

9

Constructions and installations
Heavy lift works
Offshore wind procurement and supply
chain

SCADA

Wind turbine - Technical aspects

9

9

Constructions and installations
Electrical network management
Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development
Wind turbine - Technical aspects
Constructions and installations
Financial management
Electrical network management
Heavy lift works
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Managers
Category

Operation and maintenance

Health and safety

Management

Planning

Specific skills and competences
Financial reports
Standardization of transport and
installation processes
Record and document maintenance
processes
Monitor health and safety risks
Monitor implementation of
operations and maintenance
Coordinate inspection and
maintenance of offshore wind
farms
Follow health and safety standards
(e.g. lifting operations, operation
and maintenance, etc.)
Business management
Develop business and sales
opportunities and strategies
Asset management
Increase sales and profit
Design and planning (e.g. technical
specifications, etc.)
Detailed production plans
Technical assessment of designs
and plans
Project planning
Risk review

Demand (%
of total
relevant ads)

Relevant specializations

Desired knowledge

Offshore wind operation and
maintenance
Project planning and development

8

Health, safety and environment
Offshore wind operation and
maintenance
Project planning and development

8

8

6

Heavy lift works
Health, safety and environment
Offshore wind operation and
maintenance
Offshore wind procurement and supply
chain
Business management

Health and safety
standards for offshore
renewable energies

Offshore wind operation and
maintenance
Constructions and installations
Offshore wind operation and
maintenance
Wind turbine - Technical aspects

5

Constructions and installations
Heavy lift works
Health, safety and environment

Project management
methodologies and
software
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Managers
Category

Specific skills and competences

Demand (%
of total
relevant ads)

Relevant specializations

Desired knowledge

Preparation of lift and rigging
plans
Lift plans and risk assessment
Crane-specific calculations
Health and safety risk evaluation
Develop health and safety
strategies
Test site selection
Integrate technical aspects in the
entire project
Compliance – Quality
assurance

Management

Electrical aspects

Quality assurance (e.g. operation
and maintenance, technical
aspects, etc.)
Supply chain and logistics
management
Manage materials
Stock and warehouse management

5

5

Electrical integration of plants

4

Engineering

Engineering
Manage engineering processes
Understand engineering processes

3

Digital skills

ICT skills

3

Offshore wind operation and
maintenance
Project planning and development
Offshore wind procurement and supply
chain
Wind turbine - Technical aspects
Constructions and installations
Heavy lift works
Offshore wind procurement and supply
chain
Constructions and installations
Electrical network management
Wind turbine - Technical aspects
Constructions and installations
Offshore wind operation and
maintenance
Wind turbine - Technical aspects
Constructions and installations

Software development
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Managers
Category

Specific skills and competences

Demand (%
of total
relevant ads)

Relevant specializations
Financial management
Sales management
Offshore wind procurement and supply
chain
Internal communications

Category

Communication

Wind energy/Data analytics
Wind flow modelling

2

Surveying and data acquisition
Collect and analyse data (e.g.
compliance, health and safety, etc.)

2

Specific skills and
competences

Internal communications
Collaborate with internal actors
Coordinate and maintain
internal expert groups

Wind turbine - Technical aspects

Desired knowledge

Software for offshore
renewable energies
Data models and data
warehouses

Project planning and development

Engineering
Demand (%
of total
relevant
ads)

10

Health, safety and environment

Relevant specializations

Desired knowledge

Project Compliance – Quality
Assurance
Electrical engineering
Structural – Geotechnical
engineering
Operation, Maintenance and repair
Steel structures procurement
Project – Planning
Wind Energy engineering
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Engineering
Demand (%
of total
relevant
ads)

Category

Specific skills and
competences

Documentation and
reporting

Report design studies
Preparation or oral and written
reports
Write Design Basis, Brief and
Specifications
Writing new procedures and
instructions

10

Engineering

Electrical engineering
Cables engineering
Structural engineering
Design engineering
Conduct engineering studies
Apply systematic approach
Follow customer specifications
Design anchored platforms

9

Communication

Planning

External communications
Liaise with external actors
Attend kick-off meetings
Collaborate with external actors
(i.e. suppliers, certifiers, etc.)

7

Risk management
Prepare tender reviews

6

Relevant specializations

Desired knowledge

Project Compliance – Quality
Assurance
Electrical engineering
Structural – Geotechnical
engineering
Operation, Maintenance and repair
Steel structures procurement
Project – Planning
Design
Electrical engineering
Structural – Geotechnical
engineering

3D engineering design
software

Project Compliance – Quality
Assurance
Electrical engineering
Structural – Geotechnical
engineering
Steel structures procurement
Project – Planning
Project Compliance – Quality
Assurance
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Category

Specific skills and
competences

Engineering
Demand (%
of total
relevant
ads)

Support new projects
Estimate wind resources

Management

Planning

Management

Operation and
maintenance

Digital skills

Works management

6

Design and planning
Design analysis and studies

5

Contracts management and
implementation
Monitor work performed by
contractors
Troubleshooting
Monitor equipment through
sensors
Maintenance of wind turbines
Wind energy/Data analytics
Supervision of sea surveys
Analyze site data
Simulation

5

Relevant specializations

Desired knowledge

Design
Wind Energy engineering
Project Compliance – Quality
Assurance
Design
Electrical engineering
Operation, Maintenance and repair
Project – Planning
Wind Energy engineering
Structural – Geotechnical
engineering
Project – Planning
Wind Energy engineering
Steel structures procurement
Project – Planning
Wind Energy engineering
Operation, Maintenance and repair

4

3

Wind Energy engineering
Structural – Geotechnical
engineering
Project – Planning
Wind Energy engineering

Root cause analysis
Software for offshore
wind energy; Offshore
wind resources
assessment software;
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Category

Specific skills and
competences

Engineering
Demand (%
of total
relevant
ads)

Relevant specializations

Simulation results analysis
Wind resources assessment
Track record data

Project implementation

Management

Compliance – Quality
assurance

Business – Technical
support

Electrical aspects
Management

Simulation
methodologies and
software for offshore
wind energy

Implement lessons learned
Installation of wind turbines

3

Project management
Risk analysis

3

Quality assurance
Management of certification
activities
Advise on quality matters
Advise on technical matters
Consult clients
Provide engineering support
Contribute to regulations
development
Cable installation
Perform cable installation
analysis
Supply chain and logistics
management

Desired knowledge

3

Electrical engineering
Structural – Geotechnical
engineering
Wind Energy engineering
Electrical engineering
Structural – Geotechnical
engineering
Steel structures procurement
Project Compliance – Quality
Assurance
Electrical engineering
Structural – Geotechnical
engineering

3
Project – Planning

3

Electrical engineering

2

Project Compliance – Quality
Assurance
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Category

Compliance – Quality
assurance
Digital skills

Management

Planning

Digital skills

Specific skills and
competences

Engineering
Demand (%
of total
relevant
ads)

Relevant specializations
Steel structures procurement
Project Compliance – Quality
Assurance

Compliance assurance (safety,
quality, planning, budget,
connection with grid code,
legislation)

2

ICT skills

1

Project Compliance – Quality
Assurance

1

Steel structures procurement

1

Project – Planning

1

Structural – Geotechnical
engineering

1

Project – Planning

Procurement of foundations of
offshore wind projects
Develop procurement
strategies
Project planning
Develop project certification
plan
Software development
Analysis software tools
development
Surveying and data acquisition
In-situ strategy development

Desired knowledge

Electrical engineering
Computer
programming
Software development

Offshore in-situ
surveys methods
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Category

Operation and maintenance

Electrical aspects

Digital skills

Compliance – Quality
assurance
Health and safety
Management
Project implementation
Offshore specific skills
Management

Specific skills and competences

Technicians
Demand (%
of total
relevant ads)

8

Electrical test of equipment

3

ICT skills – Computer literate
Accounts production software

3

Implement safety rules
Business management
Maintain sales
Financial management
Manage accounts
Costing analysis
Installation
Work at heights
Supply chain and logistics
management

Desired knowledge

Plant operations and maintenance
processes

Work at heights
Routine maintenance on wind
turbines and ORE parts (e.g.
gearboxes, pumps, filters)
Inspection of parts
Repair of parts
Fault diagnosis

Perform quality control
inspections

Relevant specializations

Wind turbines

1

Plant operations and maintenance
processes
Wind turbines
Accountancy
Plant operations and maintenance
processes
Wind turbines
Plant operations and maintenance
processes
Wind turbines
Wind turbines

1

Accountancy

1

Accountancy

1
1

Wind turbines
Wind turbines

1

Wind turbines

2

Account production
software
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Category

Digital skills

Management

Communication
Planning
Documentation and
reporting
Communication
Operation and maintenance
Management
Compliance – Quality
assurance

Digital skills

Specific skills and competences

Analysts
Demand (%
of total
relevant ads)

Relevant specializations

Desired knowledge

Data analytics
Data modelling
Wind resources assessment

3

Wind energy

Simulation methods and
software
Offshore wind resource
assessment software

ICT skills
Develop software tools

3

Financial issues
Business issues
Wind energy

Computer programming

Business management
Define business needs
Use business analysis
methodologies
External communications
Ensure feedback to external actors
Design and planning
Deliver business documentation
Internal communications
Ensure feedback to internal actors
Monitor turbine performance
Project management
Quality assurance
Software development
Analysis software tools
development
Surveying and data acquisition
On-site measurements
Remote control

Financial issues
3

Business issues

1

Business issues
Wind energy
Wind energy

1

Business issues

1

Business issues

1
1

Wind energy
Wind energy

1

Business issues

1

Wind energy

1

Wind energy

2

Business analysis
methods (i.e.
Cost/Benefit analysis)

SCADA
Project management

Offshore in-situ surveys
methods and techniques

224

MATES - Baseline Report on present skills needs in shipbuilding and offshore renewables value chains

Category
Management

Category
Business – Technical support

Digital skills

Planning
Documentation and
reporting
Engineering
Communication
Digital skills
Operation and maintenance
Planning
Management

Specific skills and competences
Works management

Specific skills and competences

Analysts
Demand (%
of total
relevant ads)
1

Consultants
Demand (%
of total
relevant ads)

Relevant specializations
Business issues

Relevant specializations

2

Management
Wind energy

2

Wind energy

1

Wind energy

Technical reporting

1

Wind energy

Wind energy engineering
External communications
ICT skills
Assess wind energy performance
Strategic development
Project management
Line management
Business management

1
1
1
1
1

Wind energy
Management
Management
Wind energy
Management

1

Management

1

Management

Sales consultancy
Engineering consultancy
Data analytics
Wind flow modelling
Assessment of operational wind
energy yield
Design and planning
Site classification assessment

Desired knowledge

Desired knowledge

Simulation methods and
software for offshore
wind energy

SCADA
Project management
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Designer
Category
Electrical aspects
Health and safety
Project implementation
Engineering

Specific skills and competences
Conduction of integration studies (e.g.
integration and analysis of electrical
equipment, safety equipment)
Use safety equipment
Installation
Manage assembly constraints
Use CAD software

Demand (% of
total relevant
ads)

Desired knowledge

1
1
1
1

Engineering design software
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