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Pilot Experience 1 ED2MIT:
Education and Training for Data Driven
Maritime Industry | Online Courses
A freely available set of courses has raised awareness of Big Data
and Data governance and allowed individuals to make informed data
decisions within their companies without needing to be experts in the
subject area.

Blue Economy Need
Digital and data competences and skills have been recognised by numerous EU programs and initiatives as
being critically important for the European maritime industry to survive and compete in a climate of digital
transformation and globalization. Innovative technologies, novel machinery and new services all require
working digital appliances and significant data management at varying stages of the processes’, tools
and vehicles operation. Such requirements call for relevant training to be integrated into the continuous
professional development for those in the maritime and marine energy sectors.

Knowledge Output
The University of Amsterdam has led the development
and delivery of a series of training courses on digital
and data technologies for the maritime industry
through the ED2MIT workshop. This training introduces
participants to the concepts of big data, cloud
computing, data management and data analytics
foundation. It describes how these concepts can be
applied in the blue sector to a variety of data handling
and management practices throughout a technology’s
lifecycle from data collection, input/ingest,
preparation, processing/analysis to visualization, and
finally data-driven decision making.
The course builds on proven methodology developed in
the EU EDISON project and uses the creation of EDISON
Data Science Framework (EDSF) to link competences,
bodies of knowledge and learning outcomes that
together ensure effective delivery of training goals.
The course also complies with the DigComp2.1
competence framework and has been peer-reviewed
by leading experts in the marine industry. During the
MATES project, this course was delivered by a digital
and data-driven technologies professor.

Knowledge Transfer Activity
and Target Users

presentations and conference proceedings at events such
as EDUCON2021, DI4R 2018, SciDataCon 2018 and the
Research Data Alliance Plenaries 12 and 14.

To ensure the desired stakeholders were made aware of
the knowledge outputs, the ED2MIT materials were made
freely available through both the project website and
the EDISON community github, a platform widely used
by developers and adopters of the EDSF, as well as the
Marine Training Platform. The developers of the knowledge
output also presented the course through both poster

Direct outreach was also conducted in order to
demonstrate and encourage the incorporation of the
course into existing or upcoming training. This outreach
included liaising with many universities and communication
with the Baltic and North Sea Coordination and Support
Action.

Demonstrable Impact
The materials from this Knowledge Output have been integrated into the National Technical University of
Ukraine’s Big Data Technologies course, and further interest in course integration has been expressed by
The Arctic University of Norway for their Nautical Science and Ocean Technology programmes. The course
was also referenced by the FAIRsFAIR project’s FAIR Data Handbook, which aims to provide practical
solutions for the use of the FAIR data principles throughout the research data life cycle.

Future Activities
The partners involved in this Pilot Experience have laid out a series of future activities for ED2MIT to continue
to produce meaningful impacts through available training materials for digital and data technologies. These
include maintaining availability of ED2MIT materials on the EDISON Community website, monitoring and
updating the ED2MIT training materials on big data, cloud computing, internet of things, data management and
emerging digital technologies as new knowledge arises, providing short, on-request training sessions on digital
and data technologies and consulting on the use and adoption of MATES ED2MIT training materials to individual
organisations and education programmes.

Partners Involved

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot
be held responsible for any use which may be made of the information contained therein.

More Information:
projectmates.eu/pilotexperience/ed2mit
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Pilot Experience 2 MOOCs:
Industry 4.0 and the Naval Sector |
Online Course
Two MOOCs (Massive Online Open Course) addressing the application
of Industry 4.0 concepts within key maritime industries have been
developed for and trialled among engineering and vocational
educational and training (VET) students and technicians.

Blue Economy Need
Industry 4.0 is the accelerated integration of advanced data and technologies within existing marine and
maritime manufacturing, logistics and other industrial sectors, many of which boast workforces that are
highly skilled in current processes but lack training or awareness of many Industry 4.0 concepts. One such
industry within the Blue Economy is the shipbuilding sector, which faces a skills challenge as concepts
such as the Internet of Things (IoT), Big Data, Data Analytics and Data Mining, Augmented Reality or
Mixed Reality systems, Additive Manufacturing or 3D Printing, Cybersecurity, Collaborative Robots and
Simulation become increasingly necessary for the sector.

Knowledge Output
Massive Online Open Courses (MOOCs) are efficient
and effective ways to deliver re-skilling and upskilling
training to many students from varying educational
and occupational backgrounds. Working together with
leading experts and researchers in the naval/maritime
and engineering sectors this Pilot Experience delivered
two complementary MOOCs covering the integration
of Industry 4.0 with shipbuilding and integrated logistic
support (ILS) respectively.
Students participating in the MOOC are exposed to
a wider variety of industry relevant school materials
than their traditional training pipeline, helping them
develop an interest in the sector and contributing to an
emerging workforce that has already received valuable
industry-focused training, making the students who
have participated in the course more attractive for hiring.
The course can also be provided as basic training to VET
(or non-naval) engineering technicians, providing cost
savings to companies that will not need to provide their
own basic training on these topics.
A beta version of the shipbuilding MOOC was run with
93 students and explored the application of many digital
concepts within the modern shipbuilding industry.
The first iteration of the ILS MOOC was run with ten
participants and the lessons focused on explaining the
concept of ILS within the context of the naval sector.

Knowledge Transfer Activity
and Target Users
The knowledge transfer activity for these MOOCs has
concentrated firstly on using feedback from the Pilot
Experience to improve the courses’ applicability within the
relevant maritime and naval training pipelines and secondly
to expand the reach of the MOOCs.
In order to further develop the course contents,
participants were surveyed to determine the profile of
students and to gather feedback. This survey revealed
that the participants of the first MOOC from Spain, Central
America and South America were 27% BSc, 37% MSc and
10% VET students and 40%, 27% and 7% respectively

for the second MOOC. The response also indicated high
levels of satisfaction with the course format and content,
with 91% of participants planning to take another course
if offered. The second MOOC surveyed participants who
have either finished or are currently enrolled in the course,
all of whom replied that they would take a second course if
offered.
To grow the targeted student base for the post-beta runs
of the MOOC, Pilot Experience leaders conducted an email
campaign to raise awareness among other universities, the
Spanish Naval Architects Institution, and several project
managers in the shipbuilding and naval sectors. Banners,
flyers and promotional videos of the MOOCs were also
shared across social media such as LinkedIn and Twitter.

Demonstrable Impact
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The feedback from the beta was used to make the current iteration of the MOOCs as relevant and accessible
as possible for students and recent graduates within the potential education pipeline while still also
catering to existing industry professionals seeking greater Industry 4.0 knowledge. The first MOOC operates
on the platform MiriadaX, and (as of April 2022) is currently hosting 389 students. The second MOOC is
hosted by OceanTraining, where 30 students are currently enrolled.
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Future Activities
Having clearly identified a desire for both the course contents and the MOOC format within their local spheres of
influence, the Pilot Experience leaders have begun to develop a second edition of the first MOOC for a targeted
launch of December 2022. This second edition will incorporate changes based on student feedback, and will aim to
expand the courses to a wider region. Eventually, the leaders hope to translate the MOOCs into other languages for a
Europe-wide rollout.
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Pilot Experience 3 Freeboard:
Fitting Out Shipyard Replica for Workshop
Training | Training Environment
A naval work environment - a real-scale part of a ship’s hull. MATES
collaborated with students from design, construction and machining
courses to provide a hands-on learning experience with direct
application to the real-world shipbuilding industry.

Knowledge Need
There is a burgeoning need for highly-skilled workers within many Blue Economy sectors, in particular
the shipbuilding industry, which has a key role for the development of the offshore renewable energy
sector and greener maritime transport. There is a well-established training offer which provides
students with these types of skills, however there is often a lack of capacity or resources to deliver
hands-on training that allows students to develop this knowledge in a context that addresses current
industry demands. Beyond making recruitment more difficult, this lack of alignment of training and
industry needs means companies must spend more money and resources on training new personnel.

Knowledge Output
CIFP Ferrolterra, a VET centre in the Northwest of Spain,
led the design and manufacture of a 1:1 scale replica of a
portion of a ship’s hull by students. This hands-on training
was carried out under controlled plant conditions using the
same materials and standards the students can expect to
find in conventional shipyards. From design to construction,
students of relevant disciplines were involved, including
those studying engineering design, welding and mechanical
manufacturing. The construction was carried out with
the support of and in collaboration with local shipbuilding
companies, allowing participants to gain further insight
into the industry while demonstrating to these companies
the high level of skills being developed within local VET
education.
After completion, the constructed segment continued
to serve as an effective training device, providing further
practical application to other students both within CIFP
Ferrolterra and others who were invited to use it. Beyond
shipbuilding techniques, the hull segment allows for training
across several operational lessons such as working at heights
and in confined spaces, fall arrest systems, handling loads,
scaffolding, maintenance, painting and more. Additionally,
all schematics involved in the construction of the segment
have themselves been made publicly available, allowing
other institutions to replicate the model if so desired.

Knowledge Transfer Activity
and Target Users
In addition to some local collaboration during the
construction phase, several companies were invited
to visit the completed segment in a brokerage event
which brought companies such as Navantia, Windar, CT
Ingenieros and others together with representatives
from local educational institutions and key policy makers
including the deputy mayor, several leading members of

the department of education, the presidents of several
local and regional business associations, and members of
the press.
The schematics were published on the MATES website and
direct contact was made with several sister institutions.
The segment itself was the subject of further courses
on the installation and operation of piping, welding and
boilermaking.

Demonstrable Impact
Despite being constructed as a “pilot”, the hull segment is already proving a highly effective training tool and
is actively being used within CIFP Ferrolterra courses as well as for company training by Navantia and ASIME.
CIFP Ferrolterra is also in negotiations with the Portuguese company Terral Wind to develop a dual training
programme with them for application in the wind energy sector. 138 students have already completed training
programmes using the ship’s hull. As a direct result of this Pilot Experience, Navantia and CT Ingenieros both
offered new dual programmes for the 2021/2022 academic year with the school, while Windar has plans to
launch a similar programme in the following academic year. The company Gabadi will be running a naval
qualification and ship service course in 2022/2023.

Next Steps
The success of this Pilot Experience is being used as a springboard for expanded training opportunities, with plans
to equip the ship with various services such as pipes, pumps, valves, electrical and telecommunications equipment,
and machinery. This will be similar to a real boat's engine room, so all departments of CIFP Ferrolterra VET school
can become involved. The ship can therefore provide a learning environment which crosscuts several subject areas.
This will allow future training with new students that continues to align the learning methodology with labour
market needs. The model will also be demonstrated through dissemination events such as FPInnova 2022 in order to
encourage similar training techniques to be developed across other VET schools or institutions. The Spanish Ministry
of Education will also be petitioned to include the naval qualification course in the catalogue of regulated training.

Partners Involved
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Pilot Experience 4 The Magnus
Effect | Training Course
An innovative joint academic-industry course which combines a novel
virtual reality with hands-on scaled manufacturing to provide training
to students on the application of new manufacturing and construction
systems within the offshore construction and renewable energy sectors.

Blue Economy Challenge
The MATES project identified several skills gaps between current training regimens and maritime industry demands
within the Blue Economy. This extensive baseline report noted the need for updating workforce skills in digital
and data-driven technologies, matching training to needs in technical disciplines such as advanced welding and
electrical systems, progressive approaches to instil problem solving and other soft skills and developing synergies
among sectors with transferability, such as between the shipbuilding and the offshore renewables.
Green renewable energy is one such sector, typified by emerging technologies and a need for highly advanced hard
and soft skills, yet there is a lack of synchronicity between training resources and methodology and industry needs.
This Pilot Experience provided an updated training on professional skills demanded by metalworking companies
working in offshore wind structures .

Knowledge Output
This Pilot Experience addressed the gap between education and
industry needs by implementing training which addressed applicable
and relevant systems of manufacturing and construction in green
renewable energy. Using the Magnus Effect as a core concept around
which to build, the 60 students involved in the training constructed a
replica offshore wind jacket to industry standards and using stateof-the-art automated robot welding and innovative non-destructive
testing. These standards are kept up-to-date through collaboration
with industrial partners, who themselves benefit from more
specifically-trained potential hires.
In keeping with the progressive approach to education, a virtual
reality tool called Airless was developed and used to provide
training on painting processes for real-scale jackets. VR tools
provide a simulation of real industrial processes and is a costeffective way of training students or workers in myriad skills
including industrial painting, welding and boiler-making. In the
case of VET schools, such as those in Galicia, this tool fills a critical
training gap related to the lack of physical resources.
Feedback on the Pilot Experience from both the students and
teachers has been very positive, with many students noting that
in addition to the effectiveness of the training tools employed,
the practical and virtual application elements were fun and
engaging, resulting in a greater interest in the subject matter. The
manufacturing experience in VET schools will help to update and
improve the students’ skills in offshore wind energy.

Knowledge Transfer Activity
and Target Users
The methodology, tools and results of this Pilot Experience
were highlighted at the three-day regional EDUGAL
educational fair organised by Xunta de Galicia (Ministry
of Education ) in Pontevedra, where the approach was
the subject of a featured lecture. At ENERXÉTICA, an
international energy fair in Galicia, CIFP Someso had a
stand where a group of the students involved in the Pilot
Experience explained how to use the virtual reality tool for
painting jackets.
In addition to championing the course’s potential within
Galicia, CIFP Someso is also currently collaborating
with Lycée Vauban, a VET centre in Brest, France on a

replicated course to be run there. Xunta de Galicia and
Lycée Vauban have exchanged simulation tools belonging
to the metalworking field in order to test and check their
implementation within each institution.
The Pilot Experience has also collaborated closely with a
number of important regional stakeholders:

•
•
•
•
•
•
•
•

ROBOT PLUS S.L.
AXENCIA GALEGA DE INNOVACIÓN
NERVIÓN INDUSTRIES GRUPO AMPER
ACEBRÓN GROUP
INDASA
TMG
Windar Renovables
Navantia

Demonstrable Impact
Due to the VR training performance, the Department of Education belonging to Xunta de Galicia has
decided to implement it in other Galician VET schools. Until this implementation is completed, CIFP
Someso has agreed to share their facilities with some VET centres located nearby, such as CIFP Ferrolterra,
to continue dissemination. In addition to this, due to the success of this VR tool, the Regional Ministry
for Education is committed to implementing its use in other subjects such as welding, boiler making, and
machining.
Approximately 35 teachers were among the attendees at the EDUGAL fair who were provided directly
with information about the Magnus Effect Pilot Experience at the PE stand. Additionally, 30 teachers and
students attended the lecture about the Pilot Experience “The Magnus Effect” presented by the Pilot
Experience leader.

Future Activities
Xunta de Galicia is planning to provide the virtual reality tool to other VET centres at a regional level. From the
beginning of the next school year 2022/23, they will provide the financial resources to buy the hardware needed to
run the virtual reality tool and send it to all Galician VET centres with welding and boiler making diplomas.
CIFP Someso will continue to collaborate with the French VET centre Lycée Vauban to develop the programme in the
French VET network.

Partners Involved
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Pilot Experience 5 Innovation
Manager in Shipbuilding | Training
Course
A course covering key enabling technologies has been designed to both
attract and prepare recently-graduated industrial engineering students
for the shipbuilding sector.

Blue Economy Challenge
As catalogued through the MATES Strategy Baseline report, the shipbuilding sector is currently in need
of new ideas and talented recruits with experience in emerging digital and data-driven technologies,
automation and similar 21st century skills ecosystems. There are education pathways providing such skills,
however the types of courses currently offering such training are seldom feeding into the shipbuilding, or
indeed many Blue Economy sectors.

Knowledge Output
Through this Pilot Experience, MATES delivered a course able
to serve as a bridge for students between the end of their
industrial engineering degree studies and their first job in a
shipbuilding company. The course material was developed in
conjunction with industry representatives and covers topics
such as big data, cloud computing, 3D printing, artificial
intelligence, autonomous ships, mechatronics, augmented
reality and various critical thinking and problem solving
skills.
Beyond containing industry-relevant material, the
course is also designed to be taught by industry experts,
ensuring industry-led content and encouraging a two-way
interaction between industry and university students where
students focus on “solving real problems”. This supports
the development of a more suitably trained and hireable
workforce emerging from universities.
The first trial of the training course was run with 15
students who were afterwards surveyed along with the
teachers to further develop the course. Both students and
teachers conveyed the belief that this type of training helps
employability and attracts young talent to the sector. The
survey results were parsed by a specialised consulting firm
and captured in a report detailing some of the key insights
(such as the fact that after the course 83.4% expressed an
interest in pursuing a career in the sector).

Knowledge Transfer Activity
and Target Users
Following the successful demonstration of the course
methodology, a focus group was held with shipbuilding
company managers and technologists with expertise in
key enabling technologies in order to determine a strategy
for identifying companies with a potential interest in
participating as a teacher or student host company. This
has provided the organisers of the Pilot Experience with a

list of potential industry partners for future iterations of
the course.
Regarding education, the Pilot Experience leaders have
met with over 15 teachers from the University of Vigo,
providing them with information on the training content,
methodology and conclusions obtained in the Pilot
Experience. This has led their Department of Lifelong
Learning to consider the development of this course within
the University of Vigo.

Demonstrable Impact
As a result of the knowledge transfer activities the University of Vigo is currently exploring paths to develop
this course as formal training i.e. University of Vigo Specialist title (150h) or Expert Title (300h), providing
students with the opportunity to conclude the course through internships in relevant companies.

© ASIME

© ASIME

Future Activities
One of the conclusions drawn from the surveys of teachers and students is that this training could be replicated
in other sectors. Therefore, one of the future activities planned by the Pilot Experience leaders is to exploit the
European Commission’s Pact for Skills to replicate the course for the offshore renewable energy sector.
Additionally, the Nodosa Shipyard is integrating the results from one of the mentoring cases developed by a student
of the course at Shipbuilding Tech 4.0. Three work in progress boards are being adapted, based on KANBAN and
SCRUM systems, to better assess the ongoing projects and the tasks in the workshop.
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Pilot Experience 6 Additive Manufacturing
and Risk Management in the Shipbuilding
and Ship Repair Sectors | Training Seminar
A workforce training methodology for the environmental and digital
enhancement of the shipbuilding and ship repair sectors through the
upskilling and reskilling of workers in emergent green technologies.

Blue Economy Challenge
As policy, regulatory and market requirements towards the adoption of greener operation in the shipping
sector grow, the industry itself has begun to investigate how innovative ideas could be applied in the value
chain. Within the shipbuilding and ship repair sectors, reaching a common understanding on how green
technologies and processes are changing the industry and what skills are needed for their successful
adaptation are necessary for both employers and employees.

Knowledge Output
This Pilot Experience delivered an innovative methodological approach for
the successful implementation and future scale-up of a technical training
seminar that addresses the current and future skills gaps in the industry.
This approach facilitates engagement and collaboration between education
and training providers, the industry and other relevant stakeholders in the
shipbuilding and ship repair sectors. Specifically, the training considered
the occupational profiles involved in the sector’s value chain, and their
corresponding skills needs as well as the emerging technological trends.
This approach enables the training providers, in consultation with industry,
to narrow the focus to a limited number of occupational profiles and green
technologies and address them in priority. Two technologies, additive
manufacturing and 3D printing, were selected as the main subjects for the
pilot seminar.
The engagement of relevant stakeholders into all phases and activities of
the pilot was also key to the methodology’s success. Through a series of
constructive workshops, stakeholders and experts from public and private
sectors (i.e. academia, research, public authorities, and industry) provided
their insights for the planning, design and implementation of the training
seminar as well as its follow-up review. Participants gained valuable skills
and knowledge on the application of additive manufacturing and 3D printing
to green technologies within the shipbuilding and ship repair sectors.
The methodology that was demonstrated through the pilot seminar can be
applied to the planning, design, implementation and review of new training
schemes for other industry-led sectors. To this end, these high-quality
trainings can be tailor-made to the specific skills needs of each sector and
are peer reviewed by relevant stakeholders, thus enhancing their results and
impact on each sector as well as attracting more potential participants.

Knowledge Transfer Activity
and Target Users
The main knowledge transfer activity of the Pilot
Experience was the delivery of the Pilot’s methodological
approach and results through a presentation given at the
Business2Sea 2021 conference. B2Sea is an international
annual event that brings together companies, public
authorities, universities and research centres, facilitating
networking and enhancing business and partnership
opportunities. It promotes the dissemination of projects,

studies, technologies and knowledge on topics relevant
to the Blue Economy. The presentation promoted the
Pilot Experience’s methodological framework to relevant
stakeholders, demonstrating its potential for training
schemes and materials that are industry-led, tailored to
their skills needs and encourage collaboration between
all relevant stakeholders (i.e. policy makers, industry,
education and training providers) or can serve as
communication channels for further dissemination to other
potential target users.

Demonstrable Impact
There were 45 dedicated attendees from the Blue Economy sector, industry, public authorities, universities
and research centres. Several of these participants are currently in discussions with Pilot Experience
partners to develop further trials or full-scale implementations of this training methodology.

Future Activities
The future activities for this knowledge output include the dissemination of the Pilot’s methodological approach
and efforts for its iteration and scale-up. Each future iteration will further underline the effectiveness of the
methodology at identifying key technologies and corresponding occupational profiles for course development,
which will in turn raise the profile of this strategy among education, policy and industry stakeholders that need to
address crucial skills gaps as they adapt to a greener future.

Partners Involved

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot
be held responsible for any use which may be made of the information contained therein.

More Information:
projectmates.eu/pilotexperience/training-seminar
Designed by

May 2022

Maritime Alliance for
fostering the European
Blue Economy through
a Marine Technology
Skilling Strategy
Co-funded by the
Erasmus+ Programme
of the European Union

Pilot Experience 7a MOL2: Maritime on the Loop
of Ocean Literacy (Spain) | Training Methodology
A raft-building competition in Spain demonstrates how effectively
a competitive framework can promote cross-curricular skills and
encourage engagement with shipbuilding and marine technology
training opportunities

Blue Economy Challenge
As the Blue Economy continues to rely upon more advanced technologies and processes, there is a
growing requirement across marine and maritime sectors for graduates trained in STEM subjects with an
active interest in marine careers.
Since these sectors are far from the only employment areas seeking greater numbers of such skilled
workers, there is a pressing need to incorporate Ocean Literacy into existing STEM courses and develop
greater linkages between schools, VET centres and blue industries for the next generation of pathways
into Blue Economy careers.

Knowledge Output
This Pilot Experience addressed the need for greater interest
and engagement in the Blue Economy through the development
of a non-formal training approach which revolved around
a competition. 24 VET teachers and 52 secondary and VET
students were divided into teams and registered for the Regata
Solar 2020 competition hosted by Marine Instruments, with
the teams tasked with designing and building a solar-powered
radio-controlled boat. Using this competition as a focus point,
the Pilot Experience facilitated fun and informal training courses
which both demonstrated the direct application of STEAM
subjects in marine and maritime areas and developed crucial
soft skills such as leadership, teamwork and problem solving.
The incorporation of this non-formal training methodology
into existing curricula not only attracts students to the marine
sector but also serves as a potential linkage between different
schools and VET centres, encouraging the formation of peer
networks and allowing students to identify early pathways to
potential blue careers. To facilitate the further replication and
implementation of such competition-based learning, the Pilot
Experience has made a series of video tutorials publicly available
to serve as a useful tool for interested institutes or teachers.

Knowledge Transfer Activity
and Target Users
Nominally, the teams’ participation in the regatta would
have provided the greatest opportunity for directly
transferring the course concept to target users and
providing a platform from which further transfer activities
could springboard. Unfortunately the regatta was
postponed due to the Covid-19 pandemic. While this did
not affect the overall success of the Pilot Experience, it
meant the knowledge transfer strategy shifted.
An online meeting was held with 17 attendees representing

7 countries and both industry (individual company and
company cluster representatives) and education (VET,
secondary and university) expertise. Pilot Experience
leaders used the meeting to deliver their methodology and
results, while pilot participants shared their experiences.
The second half of the meeting served as a round table
for discussing how the programme could serve to create a
direct relationship between industry and the surrounding
training centres.
A one-to-one meeting was also held with Marine
Instruments (Regata Solar 2022 organisers), which showed
interest in implementing future iterations of the training.

Demonstrable Impact
Due to the success of the pilot, Marine Instruments, A Industriosa and Fundeteb have committed to use
the video tutorials. This includes the 2022 edition of the Regata Solar, where students from this training
will once again be entered.
Following the knowledge transfer meeting, Xunta de Galicia uploaded the tutorial videos to their
Continuous Professional Development online platform ABALAR, providing all participating secondary
school & VET teachers access to the training material necessary to implement the methodology. There
have already been exchanges with two teachers who have expressed an interest in replicating the Pilot
Experience in their locations - one in Colombia and the other in Mallorca Island.

© Regata Solar

Future Activities
Marine Instruments has expressed interest in continuing collaboration with CETMAR, noting the MOL2 training was
very interesting for the Regata Solar participants and would be worth repeating in future editions. CETMAR will
continue to work closely with Marine Instruments to ensure this impact is carried on.
Xunta de Galicia is assessing the feasibility of using these training materials to implement further workshops in the
region.
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Pilot Experience 7b MOL2: Maritime on the Loop
of Ocean Literacy (Italy) | Training Course
An engagement-focused training course for final-year high school
students raises awareness of digital technologies and opportunities in
the shipbuilding and maritime sectors, developing Ocean Literacy on
this topic within a nascent potential workforce.

Blue Economy Challenge
As the Blue Economy continues to rely upon more advanced technologies and processes and Industry 4.0
concepts such as automation, digitalisation and the application of big data there is a growing requirement
across marine and maritime sectors for graduates trained in STEM subjects with an active interest in
marine careers. One such knowledge area in current high demand is capability with advanced measurement
technologies such as 3D laser scan tools.
Since these sectors are far from the only employment areas seeking greater numbers of such skilled workers,
there is a pressing need to incorporate Ocean Literacy into existing STEM courses and develop greater
linkages between schools, VET centres and blue industries for the generation of pathways into Blue Economy
careers.

Knowledge Output
In this Pilot Experience (PE), MATES partner COSNAV
Engineering engaged with students in their final year of high
school (19 year olds) to make them aware of digital technologies
used in the shipbuilding and maritime sectors. Employing
the MOL2 concept of alternative-learning techniques, the
introduction to 3D scanning of objects and photogrammetry
focused on delivering the lessons through fun practical sessions.
The students went through the whole process: preparing the
necessary materials for the scan, manipulating the 3D Laser
Scan works, and visualising the results obtained. As well as
theoretical concepts about its potential use, students learned
how this technology impacts on the design process, and scan
versatility in different fields of application, such as Architecture.
The course strove to improve student interest in the maritime
industry through educational games relating to relevant career
areas.
The course also delivers an ocean literacy dimension which
provides students with a greater understanding and awareness
of how these technologies can be used to design systems
which are more environmentally friendly. Feedback provided
by the students’ teachers stated that the students found the PE
interesting and relevant to their studies and future career.
Finally, the Pilot Experience demonstrated how such courses
can provide greater linkages between education curricula
and industry needs by providing an internship at COSNAV for
students from Istituto Nautico (Trieste) who had completed the
Pilot Experience.

Knowledge Transfer Activity
and Target Users
The Pilot Experience organisers arranged a meeting in
Trieste with stakeholders from across the Mediterranean
area (Spain, Portugal, Italy, the Azores etc.) where COSNAV
delivered a presentation on the MOL2 Pilot Experience,
highlighting its results and long-lasting impact. Attendant
stakeholders included members from relevant industry
sectors, research centres, VET Centres and other education

experts.
The Pilot Experience partners distributed 28 email
campaigns, including 9 for the promotion of MOL2
curriculum and materials and 19 with feedback from
participant schools regarding the organisation of activities.
A meeting with teachers from L. Galvani was also held in
which the implementation of the course at that institution
was discussed. The partners have also made much of the
course training material freely available through the MATES
website.

Demonstrable Impact
As a result of the positive reception from the knowledge transfer activity, the Pilot Experience partners
built on the success and feedback from the first course with a second course carried out between November
and December 2021. In this second edition COSNAV Engineering counted 82 people as being involved
in the training. Furthermore, this edition included not only students and teachers but principals as well,
suggesting the course has begun attracting the interest of curricula managers in a position to integrate
this methodology in their own centres.

Future Activities
With the second iteration of the course ending only recently, the focus of near-future activities largely revolve around
capturing the feedback from those participants and determining the interest of those participant institutions in
continuing to run the course. In order to support the natural uptake from these trials, the Pilot Experience partners
developed a flyer with an introduction to Ocean Literacy, and another one dedicated to the 3D Laser Scan for
distribution within targeted educational institutions. In accordance with the evolution of the pandemic, COSNAV will
be available to disseminate further materials with the collaboration of teachers.

Partners Involved*

*The Pilot Experience was supported by the Trieste surveying company Studio Bliznakoff.
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot
be held responsible for any use which may be made of the information contained therein.
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Pilot Experience 8a Renewable Energies
Crash Course | Training Course
An introductory crash course has been designed to lower barriers for
retraining or attracting skilled workers from other marine and maritime
industries to the renewable energies sector.

Blue Economy Challenge
Offshore renewable energies (ORE) is a fast-growing and relatively new sector of the Blue Economy with
a corresponding increased demand for skilled workers. While many of the general skill types are shared
with other marine and maritime industrial sectors, there are certain specific concepts and skillsets that
are unique to ORE. These have created barriers preventing many otherwise desirable workers from
transitioning into the field.
In order to lower these barriers, there is a need for training on the fundamental principles of the offshore
renewable energy sector including technical, financial, business and environmental aspects within a
European context. There is a great opportunity for Europe to be at the forefront of this growing industry,
but in order to do so, there is a requirement for greater knowledge on the mechanisms by which
successful marine energy projects are built.

Knowledge Output
As a direct response to the Blue Economy Challenge identified for ORE,
this Pilot Experience designed and trialled a short course on marine
renewable energy (wave and tidal energy) to bridge the maritime skills
gap and increase the sector’s overall competitiveness and attractiveness.
The course targets specialists who are technically skilled in their own
fields and teaches them how to engage with marine renewable energy
(MRE) through key developing technologies such as smart grid, smart
sensors, big data and energy storage.
The course is specifically designed to create linkages for students from
their current sector to MRE by instilling an understanding of the key
fundamental industry skills that will be needed to work with that industry.
It also provides guidance for each participant on how their existing skills
can translate to MRE and how their current sectors might intersect with
MRE. Finally, it teaches them to have an advanced and questioning mind
about MRE development in general.
A separate version of the course was also designed for deployment in
Indonesia. Indonesia has particularly strong prospects for developing
offshore / near-shore renewable energy resources including floating
solar, tidal, offshore wind, wave and thermal energy (Blue Energy). This
potential has been long recognised by the Indonesian Government as well
as the ocean engineering research community and certain progressive
commercial companies in the country. A number of studies have started
to consider how much Blue Energy might be available to Indonesia. A
range of surveys have been undertaken and measurements have been
made, and some small-scale technology demonstration projects have
also been successfully completed.

© Bombora

Knowledge Transfer Activity
and Target Users
To ensure the course material was effective and sufficiently
transferred to as many relevant target users as possible,
the Pilot Experience partners followed a knowledge
transfer strategy that extended before, during and after
the course delivery. Pilot Experience leader Aquatera
Ltd., held discussions with end users prior to the course
to confirm their needs and identify how best to frame and
target the Pilot Experience. This understanding was then
augmented after the course with feedback surveys, Q&A

discussions and reviews of the materials produced during
the interactive course. This information was captured in an
event report containing monitoring and evaluation results
which could then be designed and disseminated to key
target users who might be interested.
Additionally, Aquatera specifically undertook special
actions in order to transfer the Pilot Experience (which
was based on EU factors) to an identified target user in
Indonesia as part of the UK-Indonesia bilateral programme
MENTARI. This involved collaborating with local institutions
and individuals to ensure the transfer was targeting the
appropriate target users there.

Demonstrable Impact
The Pilot Experience has successfully disseminated International Lessons learnt in approaching and
delivering Blue Energy for the Blue Economy, and shared their understanding of Indonesia’s Blue Energy
and Blue Economy situation and how the International experience and best practice could help in finding
innovative solutions to possible challenges. This has been accomplished through collaboration with
several stakeholder groups both in the EU and Indonesia.
The training material has been downloaded and the organisers have received positive feedback based on
the participants' survey forms, including appreciation for having offered the workshops in both English
and Indonesian.

Future Activities
Organisers hope to replicate this pilot with different stakeholders interested in engaging with the opportunities and current
status of development in the Blue Energy for Blue Economy. They also hope to ensure the programme is fully accessible across all
demographics in each taught location.
There is also a plan to extend similar sessions to local academic, business, community/third sector and governmental institutions.
Implementing this in Indonesia’s different provinces and amongst the coastal population, and industries acting as productive
use of energy (PUE) demand clusters, would significantly increase awareness of the potential and create confidence in engaging
with the opportunities for a low carbon based energy transition for economic development.
For those who aspire to understand the technical aspects in greater detail, a more advanced course structure will cover business
development, policy, and environmental considerations of Blue Energy in the context of Blue Economy. The plan is to jointly
develop and deliver this in tandem with potential end-users / knowledge partners to ensure the material is fit for purpose.

Partners Involved
The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission cannot
be held responsible for any use which may be made of the information contained therein.
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Pilot Experience 8b Offshore Wind Energy
Short Course | Training Course
This training for trainers has provided VET teachers the opportunity
to develop first-hand experience with wind turbines to enhance
their respective future teachings.
Blue Economy Challenge
Offshore renewable energies (ORE) is a fast-growing and relatively new sector of the Blue Economy with a
corresponding increased demand for skilled workers. While many of the general skill types are shared with
other marine and maritime industrial sectors, there are certain specific concepts and skillsets that are unique
to ORE. These have created barriers preventing many otherwise desirable workers from transitioning into the
field.
While more and more training courses are beginning to address these skills gaps, due to both the emergent
nature of the sector and limited institutional resources many educators at both universities and technical
centres (such as VET schools) have never had the opportunity for extensive interaction with wind turbines
first-hand.

Knowledge Output
In April 2021 this Pilot Experience carried out a demonstrative
course at the IES Labour University of Culleredo targeting
educators and trainers currently responsible for delivering
renewable energy courses at local and regional universities
and VET centres. The training piloted in this course is designed
to deliver both a theoretical grounding of key ORE operation
and maintenance concepts which are then reinforced through
a combination of hands-on and virtual reality training
experiences.
As part of the course, participants climbed a real turbine and
were provided with demonstrations of how the theoretical
concepts are translated into on-the-job applications by
workers in the field. Furthermore, participants each utilised an
interactive VR tool which allowed them to practice carrying out
simulated turbine maintenance tasks.
As confirmed through positive feedback during and after the
trial, this Pilot Experience demonstrated the effectiveness
of providing ORE and ORE-adjacent trainers with direct and
practical experiences. Even where course participants were
highly knowledgeable about the underlying concepts and
implementation of ORE technologies, this training provided
them with a greater familiarity with the practical aspects of
the job. By implementing this into their respective courses,
this experience helps ensure a greater capacity for a more
prepared and capable workforce.

Knowledge Transfer Activity
and Target Users
The most effective knowledge transfer activity carried out
for this Pilot Experience was the delivery of the course itself
to highly-relevant target users. By providing a successful
demonstration to the participants of the Pilot Experience,
the organisers have ensured an awareness of both this
type of course and its value to trainers is carried back to
the participants’ home institutions. As a result, course
organisers have held discussions regarding curricula within
the VET centre leading this training.

In order to multiply this communication effort, the
pilot experience organisers also conducted a concerted
outreach campaign. This involved e-mails to and meetings
with 10 ORE companies, universities, VET centres and other
relevant stakeholders, presentations/videos to project
meetings (such as Green Wave in VET and Enerxetika 22)
and reports on the course which were sent to the Galician
Ministry of Education.

Demonstrable Impact
Through a combination of the participant word of mouth and the communication campaign, 15 teachers
from various education institutes have expressed an interest in availing of the training material.
Furthermore, eight companies and VET centres have also stated an interest in replicating the Pilot
Experience for their own trainers.
As a direct result of the success of both the course itself and the knowledge transfer activity, various
aspects of the course concepts are influencing two general courses of higher education in renewable
energies and one specialisation course in building information modelling (BIM), both at CIFP Universidade
Laboral.
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Future Activities
Looking forward, the course organisers plan to develop and use the equipment and materials from this Pilot
Experience to increase the quality of regional institutions by highlighting the importance of continuous personal
development for teachers and trainers. They also plan to incorporate more BIM specialisation concepts. This course
will continue to be developed through new European projects, such as the KA2 project Green Wave in VET, where the
acquired experience at MATES will be very useful.

Partners Involved
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be held responsible for any use which may be made of the information contained therein.
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Pilot Experience 9 Ocean ProTec.Lab Training
Course | Training Course
A short-term course has been crafted to provide an environment in
which trainers, maritime professionals and students from both VET
and secondary education can exchange knowledge, guiding students
to paths towards blue careers.

Blue Economy Challenge
The marine and maritime industries of the Blue Economy are becoming increasingly intersected with
one another, requiring workforces with more cross-curricular skills than ever before. Simultaneously
these sectors are also growing, feeding a demand for more well-trained early-career entrants. The
combination of these drivers means there is a crucial need for innovative and engaging education
systems that deliver the requisite skillset to students while also attracting the graduates to needful
Blue Economy sectors. An implied important aspect of this need is ensuring more equal gender and
racial representation in incoming hires.

Knowledge Output
This Pilot Experience trialled the Ocean ProTec.Lab, which
created an environment within the Azores Sea School (EMA) that
immersed students and trainers in the experiences of industry
workers, environmentalists, scientists, aquaculturalists and
other experts from a diverse array of Blue Economy sectors
including shipbuilding, offshore renewable energy, maritime
tourism, aquaculture and marine sciences. Originally planned to
be run as a summer school incorporating several island regions,
due to Covid-19 the pilot was adapted to be run as a locallyfocused four-day experience. The trial was conducted with 9
students from four islands.
The training course included both technical and educational
activities (e.g. study visits to several areas of maritime operation
and “on-board” and “pier conversations” with maritime
professionals) which allowed the students over the short
time period to nevertheless receive a significant level of both
theoretical and practical knowledge anchored in core concepts
of ocean literacy.
The course is also designed to provide students with an insight
into entrepreneurial concepts through direct contact with the
broad experience of professionals from the Sea Cluster and
business experts. This aspect of the training serves to connect
the learning elements of the course to real and actionable
business prospects across the scope of blue services.

Knowledge Transfer Activity
and Target Users
20 maritime professionals from industry entities, social
stakeholders and higher education engaged in the Pilot
Experience. These professionals shared their experiences
and conveyed to the students the importance of technical
training for pursuing blue careers. Having a wide variety
of sectors involved also provided these professionals with
insight into the usefulness of such courses for encouraging
students to pursue careers in the relevant sector.

In order to extend this lesson to a wider audience, including
further relevant industries and teachers with students who
would benefit from such an experience, a presentation of
Ocean ProTec.Lab results and materials are planned to be
delivered by the Pilot Experience organisers. This outreach
also includes highlights of the experience to encourage
students to participate in subsequent editions of the Pilot
Experience. The training materials for the course were
also made publicly available through the Marine Training
Platform.

Demonstrable Impact
Due to the success of the first course, EMA plans to run the course again during a new school period in
order to provide a new set of students with the opportunity to participate. Furthermore, the next iteration
is being timed to better synchronise with the curricula of the students, thus allowing a greater number of
students and teams to participate. The success and future plans by EMA can led to expressions of interest
from several VET and secondary schools in the region.

Future Activities
The first steps for establishing Ocean ProTec.Lab as a recurring course will be to make the results and materials
fully available to local trainers and teachers across the VET and secondary school system in order to encourage
their students to participate in future editions of this Pilot Experience. As further iterations demonstrate the
effectiveness of the course, further dissemination and outreach activities to other regions may be conducted.

Partners Involved
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Pilot Experience 10 Green Move: Knowledge
Exchange Methodology | Mobility
This methodology lays out a set of guidelines for improving green skills by facilitating
strategic mobilities for the maritime sectors.

Blue Economy Challenge
More than ever there are growing cultural, legislative and economic pressures on Blue Economy sectors,
such as the need for shipbuilding industry, maritime transport and offshore operations to quickly adapt
greener technologies to reduce their environmental impacts. However, such sweeping changes require
more than simply adopting new technologies – they require the acquisition of new knowledge and skillsets
within their workforces and an efficient movement of state-of-the-art understandings from educational
institutions to industry companies.

Knowledge Output
The Green Move Pilot Experience developed a set of guidelines,
demonstrated through specific strategical blended mobilities to
bridge the gap between education offerings and the skills-needs
demands of the shipbuilding and the offshore renewable energy
industries. This approach enhances the knowledge exchange
between different education levels, worker profiles and institutions.
In demonstrating the methodology, the Pilot Experience utilised
a “learn by doing” approach which identified and selected key
recommendations to provide a framework for upgrading mobility
programmes, allowing maritime sectors to pursue a logical path
towards “greener operations” by identifying priorities, upskilling
students and workers and promoting the transfer of mobility results.
The guidelines comprise the lessons learnt from 13 activities with
more than 360 participants that have improved their knowledge
and skills and created networks with other institutions. These pilot
activities proved to be useful for improving workplace skills such as
communication, digital performance and organised management
while also demonstrating the benefits of green technologies in the
shipbuilding and offshore renewable energy sectors.
The guidelines constitute a practical tool for stakeholders such as
education centres, maritime companies and even policy makers
willing to promote mobility schemes in the shipbuilding and offshore
renewable energy sectors. Additionally, the overall methodology
brings together different education levels (University, VET, etc.) and
worker profiles, fostering innovation in the industry and a better
matching of training provision to current needs. This enables both
Blue Economy companies and educational institutions to envisage
their mobility needs and incorporating them into their respective
medium-term strategies to respond to identified needs and barriers.

Knowledge Transfer Activity
and Target Users
The Pilot Experience was widely shared with both higher
education institutes and blue industries, particularly
those within the shipbuilding and offshore renewable
energy sector. This included a round table meeting with
Universities and supporting stakeholders to organise
internships and masters programmes. In tandem with these
outreach activities, the supporting materials were made

available on request to those organisations interested in
the methodology/guidelines.
Another notable knowledge transfer activity is the
exchange the Pilot Experience organisers have undertaken
with the BRIDGE-BS H2020 project, which launched in June
2021. This project transferred the GreenMove mobility
guidelines to the Black Sea context and will maintain
the momentum of the impacts generated through this
methodology by promoting Blue mobilities.

Demonstrable Impact
As a result of collaborative transfer between education institutes and stakeholders, the Sustainable Ship
and Shipping 4.0 Master Degree (SEAS 4.0) has integrated the green move methodology, to address green
technologies' skills through mobility actions. The 18-month course (90 ECTS) aims to introduce Industry
4.0 and sustainable development goals to course participants, addressing the need for producing new
engineers to work in an increasingly digitalised, automated, and globally mobile environment now and in
the future.
The Master has been established by the University of Napoli Federico II, the University of A Coruña,
and the University of Zagreb, and also integrates the Technical University of Hamburg, the Technical
University of Denmark and the University of Antwerp.

Future Activities
In addition to potential support for the BRIDGE-BS project, the NTUA - Laboratory for Maritime Transport and
University of Southampton have expressed interest in using the Green move guidelines, while three companies (QSR
– Talent, Offshore Wind Consultants, FLOW Ship Design d.o.o.). One cluster (MARE Maritime Technology Cluster)
and one association (ASIME) have also stated plans to begin using the Green Move guidelines. This is in addition to
the three VET centres (Someso, Ferrolterra and U Laboral), Aquatera Ltd. and University of A Coruña, all of whom
participated in the Pilot Experience and who plan to continue using the guidelines.
Further dissemination of the Pilot Experience, in the form of the layman report, videos and other materials will be
published on partner websites and communicated directly with further trainers and business managers.
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Pilot Experience 11 Definition of New
Occupational Profiles | Occupational Profiles
An extensive set of occupational profiles and skills have been reviewed to facilitate the
continued technological evolution and modernisation of the offshore renewable energy
and shipbuilding sectors.

Blue Economy Challenge
The simultaneous expansion and “greening” of the Blue Economy has led to expansive modernisation and
the evolution of new technologies and techniques across many sectors. Two of the sectors undergoing
significant changes due to these forces are the offshore renewable energy (ORE) and shipbuilding sectors.
ESCO (European Skills, Competences, Qualifications and Occupations) is a common multilingual reference
database that facilitates the integration of the European labour market by clearly describing the
occupations and skills needed for industry sectors. However the pace of change in ORE and shipbuilding
left many of the associated skills outdated and lacked clarity over how emerging digital and green
technologies will interact in the future of these sectors.

Knowledge Output
In order to bring ESCO in line with new expectations and
needs of the ORE and shipbuilding sectors, this Pilot
Experience reviewed 100 occupational profiles involved in
the value chains of these fields, along with their associated
skills and competences. Through this exercise the Pilot
Experience identified and described 14 new skills and 5 new
occupations relevant to the evolving needs of these sectors.
Furthermore, 46 occupations deemed to be most affected
by emerging trends in the shipbuilding and ORE occupations
were matched with the 100 skills considered more substantial
for their update. The suggested occupational profiles were
peer-reviewed by leading experts in maritime technologies
from Europe.
Beyond identifying and describing these specific additions
and changes, the Pilot Experience developed an effective
protocol to facilitate the contributions of external experts
to the ESCO community. Current contributions to the ESCO
community require a broad knowledge base of the ESCO
taxonomy and terminology employed, as well as an advanced
level of English and the technical expertise related to the
occupations that are being defined. This protocol proposes
mechanisms to bridge these barriers, in order to facilitate
the involvement of relevant experts in the continuous
improvement and update of the database.

Knowledge Transfer Activity
and Target Users
In order to support the transfer of the PE11 results to ESCO
the Pilot Experience partners first established contact with
the ESCO secretariat during 2020 and through a series of
e-mail exchanges the knowledge output was refined to
meet ESCO requirements. Once these adjustments had
been made, a direct meeting was held in February 2021.
The partners have remained in contact with ESCO, sharing
all final materials regarding the Pilot Experience. To raise

awareness of the ESCO changes and protocol among
industry and education experts, an overview of the results
were presented at two on-line workshops addressed to
MATES project experts and associated stakeholders.
Additionally, these results were explained and discussed at
a working group meeting of the Pact for Skills in Offshore
Renewable Energies as well as at a workshop for the MATES
Skills Strategy in September 2021. The full details of the
results transferred will remain available on the MATES
website.

Demonstrable Impact
As a direct result of this Pilot Experience, a new version of the ESCO database (ESCO v1.1) has
included revisions of 95 occupational profiles, 14 new skills and 5 new occupations. ESCO v1.1 has
been approved by the Member States and translated into 26 languages, and is available on the
ESCO portal.

Future Activities
Once ESCO v1.1 has been published, the partners involved in the Pilot Experience will be able to focus on greater
facilitation of expert involvement in the revised protocol. This activity will involve presentations of advancements
in the contextualisation of transversal skills and the capacity of the protocol to aid in further development across
sectors.
These materials will be presented to the stakeholders who participated in the Pact for Skill in the ORE workshop and
to the rest of the MATES project experts who have already indicated their willingness to follow the Pilot Experience
process and results.
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