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1. Context 

Emerging data economy, as a part of the more general Fourth Industrial Revolution (referred to as Industry 
4.0) is powered by the convergence of previously disconnected fields such as Cloud Computing, Big Data, Data 
Science and Analytics (DSA), Artificial Intelligence (AI), Internet of Things (IoT), robotics, mobile technologies, 
3D printing, nanotechnology and biotechnologies, that all are based on automation and digitalisation of 
organisational, manufacturing and business processes. Industry 4.0 will be characterized by fast development, 
a high level of technology convergence, and the increased role of knowledge, skills, and human factors to 
enable the continuous and sustainable development of a digital society.  

Sustainable development of the modern data driven economy requires specific digital and data skills which in 
general are common but in many cases not native for non-computer/IT domains. Addressing demand for 
digital and data skills requires cooperation between computer/IT specialists (and educators) and re-thinking 
and re-designing both traditional educational models and existing courses to reflect the multi-disciplinary 
nature of data driven technologies and application domains. 

Industry digitalisation will bring benefits of effective exchange of technical solutions, application, optimisation 
algorithms between different sectors and branches using standard processes and data models, common 
software/application platforms.  

Active use of complex machines such as modern ships, ports and ORE devices, requires digital technologies to 
operate, control, and ensure safety and sustainability while protecting technical and sensitive information.  

Data Science Analytics, Artificial Intelligence and other data technologies will have a strong transformational 

effect on the maritime industry that requires corresponding digital and data skills for organisational roles. The 

maritime industry has a very high potential to benefit from digital and data driven technologies, AI and 

automation. 

Target beneficiaries include technicians and VET teachers/trainers interested in Big Data and Data 
Management best practices and applications for maritime and offshore energy sectors. MATES partners and 
MATES Thematic Groups’ experts. Women are motivated to attend ED2MIT courses. 

 

 

Results of this Pilot experience are particularly relevant for the following stakeholder groups: 

• Industry 

• Research and Development Centres/Universities 
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2. Overview of the ED2MIT Pilot 
Experience 

ED2MIT Pilot Experience was developed by the University of Amsterdam, with organisational, logistical and 
dissemination support of the MATES project partners. 

ED2MIT Pilot Experience focused on creating a sustainable training framework for developing and improving 
digital and data skills for future/ongoing digitalisation of the maritime industry. The goal was also to bridge the 
gap between the original Data Science and Information Technologies community and maritime professional 
community with the recognised demand for data and digital skills and facilitate knowledge transfer between 
two professional communities. 

This PE has effectively used the EDISON Data Science Framework (EDSF)1 and corresponding skills management 
and curricula development methodology proposed in the EDISON2 project and is currently used in multiple 
domains that require Data Science and general digital and data competences and skills which have been 
defined according to European Digital Competence framework DigComp2.13. Using EDSF accelerated the 
development of the training courses to support the demand for general digital and data skills by all types of 
professions and workers that will work with the future data driven and AI enabled processes, manufacturing 
and operation.  

OUTCOMES 

• Set of training materials on digital and data technologies developed covering main competence areas 
defined in DigComp: Data driven technologies and Data Management, Cloud Services and Cloud Economics, 
Data Science and Big Data Analytics, Digital content creation, access and management 

• Four training courses delivered for the maritime community to address critical competence areas in 
digital transformation of the maritime industry. 

• The experience of developing and delivering training materials has contributed to the educational and 
research community via conference publications and community events presentations (workshops, seminars). 

 

Summary of Participants Engaged in the ED2MIT courses 

 
Hours of Training 43 

 Participants 117 

 
Countries reached       9 

                                                                 
1 The Data Science Framework, A View from the EDISON Project, Editors Juan J. Cuadrado-Gallego, Yuri Demchenko, Springer Nature Switzerland AG 2020, ISBN 978-3-030-51022-0, ISBN 978-3-030-51023-7 (eBook, printed book) 
2 EDISON project (2015-2017) - http://www.edison-project.net/ 

3 DigComp 2.1, 2017, The Digital Competence Framework for Citizens, by Stephanie Carretero, Riina Vuorikari and Yves Punie, Joint Research Center, 2017, EUR 28558 EN [online] https://ec.europa.eu/jrc/en/publication/eur-scientific-and-

technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use 

 

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/digcomp-21-digital-competence-framework-citizens-eight-proficiency-levels-and-examples-use
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3 Achievements 

The ED2MIT Pilot Experience proved that there is a real need to upskill the Shipbuilding sector workforce in 
digital tools. Here we outline the materials available and their main impact. 

3.1. Developed contents 

The training was originally planned as face to face, but because of the COVID-19 pandemic situation they had 
to be developed online. Below you can find the content of the training. ED2MIT offers special support for 
educators intending to use the training materials for their curricula and extra-curricular activities. 

Four online courses for the maritime sector were developed 

  
Introduction to Data Science & Analytics 
Foundations for the maritime sector (Self-training- 
16 hours) 

Industrial Data Spaces, Organizational Data 
Management (DAMA) & Governance for the 
maritime sector (9 hours) 

Learning outcomes 

Participants learned the main methods in statistical 

analysis, data exploration and data preparation, as 

well as acquired a basic knowledge on machine 

learning, classification techniques and cluster 

analysis. 

Learning outcomes 

Attendees stablished effective Data Management and 

Data Science team at their organisations. They 

followed the best practices and standards on DAMA 

and Governance, e.g. DAMA BoK (International DAMA 

Body of Knowledge) & DAMA Architecture. 

  

Big Data Infrastructure Technologies for Data 
Analytics (12 hours) 

Introduction to Big Data and Data Management for 
Maritime Industry (12 hours) 

Learning outcomes 

Participants learned the main components of an 
enterprise’ Big Data Infrastructure, as well as the 
main cloud-based data analytics components and 
services. Also they got a basic knowledge on data 
protection, security threats and mitigation models  

Learning outcomes 

Participants learned Big Data concepts & Big Data 

Reference Architecture (BDRA) as defined by NIST 

standards & applied organisational recommendations 

and Big data tools.  

https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-Training-%22Introduction-to-Data-Science-&-Analytics-Foundations-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-Training-%22Introduction-to-Data-Science-&-Analytics-Foundations-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-2021-%22Industrial-Data-Spaces,-Organisational-Data-Management-&-Governance-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-2021-%22Industrial-Data-Spaces,-Organisational-Data-Management-&-Governance-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-2021-%22Industrial-Data-Spaces,-Organisational-Data-Management-&-Governance-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-2021-%22Big-Data-Infrastructure-Technologies-for-Data-Analytics%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-2021-%22Big-Data-Infrastructure-Technologies-for-Data-Analytics%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-Training-%22Introduction-to-Data-Science-&-Analytics-Foundations-for-the-Maritime-Sector%22
https://github.com/EDISONcommunity/EDSF/wiki/MATES-ED2MIT-Training-%22Introduction-to-Data-Science-&-Analytics-Foundations-for-the-Maritime-Sector%22
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3.2. Results 

In total 43 hours of training was provided to 117 people. 

 First course reached 88 attendees, of which 43% were PhD or MSc Students and 39% Teachers or 
Researchers. Audience came mainly from Spain and UK, but also from countries outside of the EU.  

  

 The following courses, as were more specific and requirements for registering implied knowledge of 
programming languages: python or Java & familiarity with Linux system, shell commands and SSH, 
number of participants fall drastically by below 20 for each of them. 

3.3. Main Impact 

Interest was shown by a University Lecturer at the Arctic University of Norway, in using the training materials 
in their own course. They have BSc programs in Nautical Science, Ocean Technology and also Master and PhD 
programs within the same field. They confirmed the material from the ED2MIT Pilot Experience is relevant for 
their courses and is at a proper level for BSc students. 

Measures to increase impact  

 The developed course are placed into the Open Access repository (such as Zenodo4 or Open Research 
Europe5 supported by EC) what will increase community exposure and possible use by wider 
community. Availability of such materials and courses should be disseminated to maritime 
professional associations and VET or training organisations. 

 ED2MIT course can be used as a basis for developing targeted training programs or as extra-curricular 
material for already existing courses in maritime university and VET programs. 

 Further adoption of the digital and data training will require a special program and follow on projects 
which tasks would be to develop training (primarily goal) and education (secondary goal) programs 
and courses adapted to maritime context and create trainers on digital and data technologies from 
the maritime sector(s): Training for trainers. This program should use MATES results. Such experience 

                                                                 

4 Zenodo platform, https://zenodo.org 
5 Open Research Europe (ORE) - https://open-research-europe.ec.europa.eu/ 

36%

26%

10%

10%

6%

3%
3%

3% 3%

Location

Spain UK Greece

Sweden Denmark Bangladesh

Myanmar Ireland Jordan

43%

39%

11%

3% 4%

Occupations

PhD / MSc Student Teacher / Researcher

Engineer Project manager

Professional

https://zenodo.org/
https://open-research-europe.ec.europa.eu/
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and follow on projects on skills development programs have been realized in multiple scientific 
domains and IT industry sectors under EC DG-Connect, DG-Growth, e-Infrastructure in H2020 
(supported by multiple calls in H2020) and currently included in Horizon Europe. 

 

4. European Added Value 

ED2MIT courses include basic courses that can be offered to different groups at the level sufficient to make an 
informed decision and provide a basis for further study by course attendees. 

The training materials can be used for “training the trainers” from the maritime industry to ensure wider 
dissemination and impact of the MATES project. The materials and curricula can be customised and adapted to 
organisational processes and tasks as well as used by universities, VET and professional training organisations. 
In this way, the ED2MIT can contribute to developing effective methodologies for digital skills management 
and capacity building in the maritime industry.  

The courses are intended for achieving the basic competence level EQF2 - EQF3: awareness, simple tasks and 
guided regular tasks. Advanced courses supported with necessary practical training are targeting competence 
level EQF3 -EQF4: simple tasks, guided regular tasks, and independent regular tasks. 

ED2MIT training materials are brought to the maritime community as a result of cooperation between 
educators and experts in Computer Science, Big Data and Data Science, Data Management and Governance, 
on the one hand, and maritime technology experts, on the other hand, which was also supported by widely 
adopted methodologies for competences/skills management such as EDSF and DigComp2.1. The methodology 
and training materials can be further used for training the trainers on digital and data technologies from native 
maritime specialists to deliver future training in the most effective way.  

Training materials and recorded courses will facilitate the development of training courses adapted to specific 
maritime branches and organisations. Recommendations based on ED2MIT experience are included in the 
MATES Skills Strategy.  

The results achieved in ED2MIT are highly scalable but would require specially focused future projects and 
activities as mentioned above, with the following measures: 

 Scalability will be ensured by creating a repository of customizable training materials and a network of 

trainers from maritime industry  

 Most of scale-up activities will be created by including standard training on digital and data skills into 

programs of training sessions/events by maritime organizations, professional associations and VET or 

training organizations 

ED2MIT results and key outcomes provide a direct contribution to European goals and provide added value in 
developing digital and data skills for the maritime industry. The fact that this PE is focused on creating a 
sustainable training framework for digital and data skills directly responds to priorities identified by EU policies 
in addressing the digital skills gap with emerging maritime industry digitalization, automation and Artificial 
Intelligence (AI) impact. New skills for Europe Agenda6 states that Europe needs a digital transformation. This 
PE addresses an increasingly important feature of the required technology shifts in the use of information and 
communication technologies (ICT) in energy7. 

 
 

                                                                 
6  New Skills Agenda for Europe - Employment, Social Affairs & Inclusion - European Commission’. [Online]. Available: 
https://ec.europa.eu/social/main.jsp?catId=1223 
7 European Commission, ‘Energy Roadmap 2050, COM (2011) 885 final’. 15-Dec-2011. 
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 
the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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1. Context 

This Pilot Experience aims to address the common problem of the mismatch of skills, as acquired through 

education and as matching the needs of companies. It does so through the development of two MOOCs (Massive 

Online Open Course) focusing on maritime and naval matters. 

A MOOC is an open access course aimed at an unlimited number of participants. There are no geographical or 

social barriers, the only requirement is to have internet connection. Furthermore, there are no previous 

requirements for admission and the completion of the course is free of charge1, 2, 3,4. 

The purposes of a MOOC are very wide5,6,7 although they can be summarised as: 

• Support for educational transformation. 

• Support for students entering the university. 

• Attract international students at bachelor (BSc) or master (MSc) level. 

• Lifelong learning (LLL). 

• Promoting employability. 

MOOCs are structured in modules (usually 5 to 7) with a duration of one module per week. Each module should 

contain short videos explaining the lesson, at least one evaluation test, additional readings or other 

complementary materials and a forum to allow interaction with other users and instructors.  

From the educational point of view, MOOCs are categorised as non-formal learning. This fact is very important 

because it means that the knowledge is acquired through planning activities but is not explicitly structured 

according to learning objectives, learning time or learning support. Furthermore, there is no standard procedure 

to evaluate the acquired skills. In consequence, the mechanisms for recognition of the learning achievements of 

MOOCs include the following: 

1. Digital badges. 

2. Statement of accomplishment. 

3. Certificate of completion or certificate of participation. 

The target users were the following: 

• Engineering and VET schools: engineering and VET students. 

• Engineering companies, mainly naval related: engineers and technicians. 

• Defence training centres, mainly navy related: military personnel and civilians working for defence. 

  

                                                                 
1 Jansen, D., & Schuwer, R. (2015). Institutional MOOC strategies in Europe: Status report based on a mapping survey conducted in October - December 2014 
2 Sandeen, C. (2013). Integrating MOOCS into Traditional Higher Education: The Emerging “MOOC 3.0” Era 
3 Schuwer, R., Gil-jaurena, I., Aydin, C. H., Costello, E., Dalsgaard, C., Brown, M., … Teixeira, A. (2015). Opportunities and Threats of the MOOC Movement for 
Higher Education: The European Perspective. International Review of Research in Open and Distributed Learning, 16(6), 20–38. 
https://doi.org/https://doi.org/10.19173/irrodl.v16i6.2153 
4 Witthaus, G., Inamorato dos Santos, A., Childs, M., Tannhäuser, A.-C., Conole, G., Nkuyubwatsi, B., & Punie, Y. (2016). Validation of non-formal MOOC-based 
learning. An analysis of assessment and recognition practices in Europe (OpenCred). EUR 27660 EN. JRC Science for Policy Report. 
https://doi.org/10.2791/809371 
5 Epelboin, Y. (2013). MOOC in Europe, (July), 1–8 
6 Epelboin, Y. (2014). MOOC 2014: should universities enter the competition? EUNIS Journal of Higher Education 
7 Pomerol, J.-C., Epelboi, Y., & Thoury, C. (2015). MOOCs. Wiley 
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2. Overview of the MOOCs 

The objective of this Pilot Experience is the assessment of an online learning tool, namely a MOOC (Massive 
Open Online Course), for upgrading the skills of engineering staff in the shipbuilding industry. 

Initially a single MOOC was planned, focused on Industry 4.0 and shipbuilding, but after consulting some UDC 
MOOC Experts, it was decided to develop two separate MOOCs due to the extensiveness of the topics so, in the 
end, the original course entitled “Application of Industry 4.0 to Shipbuilding” ended up split into two parts: 

 MOOC 1: Shipbuilding & Industry 4.0, which is a hot topic nowadays in the shipbuilding sector. 

 MOOC 2: Integrated Logistic Support in a 4.0 environment. 

After carrying out some surveys as well, we found out that its strengths would be the following, making the Pilot 
Experience interesting and useful: 

 Oriented towards Senior and Junior Technicians, and students. 

 E-learning, removing the need for personnel to dedicate time to train other people. 

 Native language (on the first approach, to be translated later on). 

The courses were, on this occasion, launched in two platforms: 
a) MiriadaX8: a MOOC platform recognised by the European Commission9. It is committed to promoting 

high-quality knowledge in Spanish and Portuguese, and it has more than 100 educational partners; 

b)  Ocean Training10: a Moodle-based platform developed by the University of Ghent to host (mainly) their 

own ocean-related online courses, lent to us to create our own course, and powered by Marine 

Training, a platform dedicated to Marine education and training (set up in 2013 as one of the services 

of the European Marine Biological Resource Centre (EMBRC) and also hosted by University of Ghent). 

In this way, we were able to guarantee that the courses would reach the target audience. 

The methodology of this Pilot Experience consisted of: 

 Creation of the course contents, which are focused on how to upgrade some shipbuilding tools from 

the traditional methodology to the industry 4.0 philosophy. 

 The experience of certain UDC researchers and VET students who were at the CT office as part of a Dual 

VET training programme, and who enjoyed the course as a Beta launching pad. So, the PE was tested 

prior to its official launching. 

 Diffusion and distribution of the course. 

 Assessment of the course. 

 Analysis of the results. 

An important expected output of this Pilot Experience is the assessment of MOOCs as a useful tool for training 
people in the shipbuilding industry. Thus, verifying whether they are an appropriate learning tool for the 
shipbuilding industry is one of the main objectives of this PE. 
  

                                                                 
8 https://formacion.miriadax.net/ 
9 Witthaus, G., Inamorato dos Santos, A., Childs, M., Tannhäuser, A.-C., Conole, G., Nkuyubwatsi, B., & Punie, Y. (2016). Validation of non-formal MOOC-based 
learning. An analysis of assessment and recognition practices in Europe (OpenCred). EUR 27660 EN. JRC Science for Policy Report. 
https://doi.org/10.2791/809371 
10 https://oceantraining.eu/moodle/ 

https://oceantraining.eu/moodle/login/index.php
http://marinetraining.eu/node/4621
http://marinetraining.eu/node/4621
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2.1. Aim of the courses 

The aim of this Pilot Experience is to upgrade traditional shipbuilding tools to 4.0 industry level, as this was 

identified as a real need within that sector. There is a huge gap between what is taught in universities, training 

centres, etc. and what companies really need regarding this topic. This PE is intended to test out whether this 

gap can be filled (at least partially). 

The specific objectives of the courses are the following: 

 MOOC 1: “Shipbuilding and Industry 4.0” 

This course was delivered in Spanish, in the first approach, by the Universidade da Coruña (University of A 

Coruña, UDC) and CT Ingenieros. The course addresses the main concepts of Industry 4.0 from the perspective 

of its application to shipbuilding. The application of technologies such as 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 in the sector were analysed. 

 MOOC 2: “Integrated Logistic Support and Industry 4.0” 

The course “Integrated Logistics Support and Industry 4.0″addresses the main concepts of Integrated Logistics 

Support from the perspective of its application to naval (military) construction. The course looks at how 

Integrated Logistics Support is being updated through existing and emerging technologies. The virtualisation of 

the discipline is analysed through technologies such as Augmented and Virtual Reality. The application of 

especially relevant concepts such as single data and the emergence of international specifications such as 

S1000D were also covered. The course was provided in Spanish. 

Both courses also have subtitles in English, to reach a wider audience. 

 

 

Summary of Participants Engaged in the MOOCs 

  MOOC1 MOOC2 

 
Hours of Training 20 10 

 Participants 485 
40  

(10 from CT & 30 from 
OceanTraining) 

 
Countries reached 5 4 
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3. Achievements 

The MOOC Pilot Experience proved that MOOCs are useful tools also for the Shipbuilding sector and therefore 
it can be taken up in different geographic locations where similar activities can be designed and developed. We 
outline here the available materials and their main impact. 

3.1. Developed contents 

In order to carry out the Pilot Experience the following materials were developed, i.e., the course contents 
(videos and additional readings). These materials form an exemplar which can be replaced by other videos or 
additional readings of any other topic on which the MOOC is to be developed. 
 

Two MOOCs addressing capacity building on industry 4.0 for the shipbuilding sector 

 

 
MOOC1: Shipbuilding and industry 4.0 MOOC2: Integrated Logistic Support & 

Industry 4.0 

Learning outcomes 

Participants learned the basic concepts of 

Industry 4.0 philosophy, its enabling 

technologies and its application to shipbuilding 

sector, such as the digital twin, the Industrial 

Internet of Things, and different applications of 

robotics. 

Learning outcomes 

Attendees acquired basic knowledge on ILS and its 

update that is gaining momentum sponsored by 

navies worldwide. 

 

Additional materials Additional materials 

Module 1: Industry 4.0 (Spanish) 
Module 2: Enabling Technologies (Spanish) 
Module 3: Shipbuilding 4.0 (Spanish) 
Module 4: Maritime area 4.0 (Spanish) 

Accessible enrolling the course at 
https://oceantraining.eu/moodle/course/view.php?i
d=33 

 

3.2. Results 

The pros and cons in the use of Miriadax vs Ocean Training platform (led by UGent) were the following: 

PROS 

 MiriadaX is a well-established and well-known platform, with a wide audience in the Spanish-speaking 
world. This guarantees that any course you publish with them will have a big audience. 

 The platform recently changed its format, which enabled us to create the course from scratch. 

https://www.youtube.com/playlist?list=PLx_KmIUlGdWWM4-p8fOFvxF2_SKODnHrI
https://www.youtube.com/playlist?list=PLHwxxiqV71i-hIROwrqrYsYlGRFFK_ZiT
https://www.youtube.com/playlist?list=PLHwxxiqV71i-hIROwrqrYsYlGRFFK_ZiT
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 Ocean Training is an authentically friendly platform. Creating a course within it is very easy, with lots of 
functionalities and options. 

CONS 

 This option is not as well known as MiriadaX, and so the number of enrolled people was lower. This 
could however be related with the fact that the topic was much more specific topic than that of the 
first MOOC.  

After the first edition of the two MOOCs, over 500 people were involved. The results from the posterior surveys 
are the following: 

For MOOC 1: 

 485 participants enrolled: 

o 93 in Beta launching, within the UDC and CT engineering staff 

o 392 people in MiriadaX first edition 

 150 participants finished all modules and 119 of them completed the evaluation survey. 

 The predominant education levels are M.Sc. and B.Sc., whereas VET students represented only 10% of 
the total 

 

 Regarding the course format and content satisfaction (rating from 1 to 10), 77% rate both the format 
and the content above 7, with 22% giving the top mark (10) for the format and 23% the top mark for 
the content. 

 

ESO
2%Bachiller

17%

VET
10%

BSc
27%

MSc
38%

PhD
5%

Other
1%

Education Level

ESO Bachiller VET BSc MSc PhD Other

5; 11%

6; 13%

7; 16%

8; 18%

9; 20%

10; 22%

Course Format satisfaction 
(out of 10)

4; 9%

6; 14%

7; 16%

8; 18%

9; 20%

10; 23%

Course Content 
satisfaction (out of 10)

Figure 1: Education level of participants in MOOC1 

Figure 2: MOOC1 content and format rating 
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 Regarding the usefulness of the course with respect to industrial and naval sectors, 83% of the 
participants found the courses useful for their sector: 

For the MOOC 2: 

 30 participants enrolled via Ocean Training. 11 participants completed it and gave feedback about it. 

 10 people (from different disciplines) took the course internally at CT engineering. All of them 
completed the course. Part of the content was shared with clients who requested more information 
related to this topic. 

 The predominant education levels are MSc. and BSc. and PhD. representing 13% of the total. 

 

 Regarding the course format and content satisfaction (rating from 1 to 10), most ratings are above 7 
regarding format and content; 37% gave the top mark (10) for the format and 31% the top mark for the 
content. 

 

 Regarding the usefulness of the course with respect to industrial and naval sectors, 78% of the 
participants found the courses useful for their sector. 

13%

7%

40%

27%

13%

Education Level

Bachiller VET BSc MSc PhD

8; 30%

9; 33%

10; 37%

Course Format satisfaction 
(out of 10)

6; 18%

8; 24%

9; 27%

10; 31%

Course Content satisfaction 
(out of 10)

Figure 3: Education level of participants in MOOC2 

Figure 4: MOOC2 content and format rating 
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This would prove, at least from our “sample” data, that these MOOCs are perceived as a useful tool for improving 
training in the shipbuilding industry (the naval/maritime/nautical sectors and its industrial value chain) that we 
wanted to assess. 

This statement was endorsed by the opinion we received from the experts: 

 All the experts and project partners who were surveyed found that they would be interested in 
developing similar activities within their respective networks. 

 They found the PE format attractive.  

 The chosen topic was rated (by experts and partners) as very relevant, being aligned with several MATES 
objectives: there was better alignment of industry needs and occupational profiles with training and 
curricula, validation of training and education pathways for effectively increasing employability and 
career opportunities… 

 

3.3. Main Impact 

The impact of this PE was immediately visible: immediately after finishing the recording of the videos, some 
managers from different sections inside the company started asking to use them as a training tool for their 
teams.  

OUTCOMES 

 It constitutes and establishes an accessible training method, that is both money and time saving: the 
students “train themselves”, eliminating the need for a “real time trainer” to explain the lecture. This is very 
useful in the case of newly arrived employees.  

• Useful tool for upskilling staff within a company. It bridges the gap between education and industrial 
needs: this is one of the strongest points of the developed tool, since it allows newly arrived employees or 
colleaguesto be trained in a certain discipline. For instance, a draughtsman wouldn’t necessarily know about 
shipbuilding terms, or a naval architect wouldn’t necessarily know about ILS. This way, they can be easily need 
into a company’s disciplines that are new for them. 

Future Prospects: 

 In the near future, MOOC 1 second edition will be launched at MiriadaX 

 MOOC 2 is (and will be) available at Ocean Training 

 Some CT engineering sites are about to use the material for internal training: at first, in naval-related 
sites in Spain located in Cádiz and Cartagena and that involve around 150 people in total 

 The content will be shared with Defence training centres. The first to be approached will be the 
following: 

o Escuela de Especialidades Antonio de Escaño: located in Ferrol and specialised in telecoms, gun 
systems and energy and propulsion systems. 

o Escuela de Especialidades de la Estación Naval de La Graña (ESENGRA): located in A Graña naval 
station (near Ferrol) and specialised in manoeuvring and navigation, administration and 
accommodation and catering. 
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4. European Added Value 

The shipbuilding sector (as well as the associated marine, maritime, naval and nautical sectors) is in real need of 

attracting new talent and a successful generational replacement. This comes together with the need to boost 

and promote education in those fields and to develop, at the same time, new capacities and skills that fit the 

current real needs of the related industry. 

For these reasons, all these (interrelated) sectors, including Offshore Renewable Energies (ORE), are in urgent 

need of developing training programmes addressing digitalization, green technologies and soft skills. 

This Pilot Experience looks to the promotion of gender balance, equity and inclusiveness11 in the training process 

by a transparency system of learning and evaluation, accessible by anyone and from anywhere with the added 

benefit of allowing a flexible schedule. 

The other EU policy objective that is targeted by this PE is the Key competences for Lifelong Learning, by 

providing relevant knowledge of the shipbuilding sector by means of a very new e-learning methodology that 

the best universities around the world are introducing in their own portfolio because of its potential12,13 . 

Through this PE, some of the detected Priority Lines of Action to try to find solutions for these issues have been 

addressed.  

The main lines addressed were: 

 Better matching of trainings to current needs in technical disciplines 

 Transversal skills within the training offer 

 Promoting the role of women 

 New digital technologies 

For those interested in developing a MOOC, it is recommended to take the following key learning elements into 

consideration: 

1. Planning is the key: These MOOCs have demonstrated to be an effective tool for upskilling staff but it 
requires management skills for it to be successfully developed. 

2. Useful for internal update: during the development of a MOOC new skills can be acquired (digitalization 

knowledge, soft skills, and also a deeper knowledge of the MOOC topic (e.g. all ILS engineers involved 

in MOOC2 learnt something new related to their discipline) and colleagues within the organization team 

are keen to enrol on it. 

3. Dissemination: MOOCs are more common within Universities, because they can provide useful support 

material for students year after year. In order to reach external participants dissemination is essential. 

                                                                 
11 https://eige.europa.eu/gender-mainstreaming/toolkits/gender-equality-training/what-gender-equality-training-get 
12 AlDahdouh, A. A., & Osório, A. J. (2016). Planning to design MOOC? Think First! The Online Journal of Distance Education and E-Learning, 4(2), 47–57 
13 Directorate-General for Education, Youth, S. and C. (European C. (2019). Key competences for lifelong learning. https://doi.org/10.2766/569540 

MARTINA VASCOTTO, Naval Architecture Teacher 
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 
the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology 

Skilling Strategy is an EC-funded, ERASMUS+ project whose objective is to develop a skills strategy that 

addresses the main drivers of change in the maritime industries, in particular shipbuilding and offshore 

renewable energy. 

The MATES Pilot Experiences (PEs) are vital components of the strategic design of the project. They consist of a 

series of activities that fall in line with the priority areas needed to support training and development of the 

shipbuilding and offshore renewable energy industries. This report summarises the outcomes and learning 

elements from one of these Pilot Experiences: Freeboard. 

Target beneficiaries include students, teachers, trainers, skilled workers and those who have recently joined the 

workforce. The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the maritime 

skills gap and increasing both sectors’ overall competitiveness and attractiveness. The insights gained from these 

activities feed directly into the long-term MATES Action Plan, which contains policy recommendations and best 

practices. 

Results from these Pilot Experiences are particularly relevant for the following stakeholder groups: 

 Local Government in charge of education 

 Industry 

 Research and Development Centres/Universities 

 Vocational and Educational Training (VET) Centres 

 Secondary Schools 

 

This PE includes the collaboration of Navantia1 and therefore students had the opportunity of taking Work-Based 

learning (WBL) at school by building a block of a life-size vessel.  

This new approach in teaching, focusing on labour market requirements, can make a significant contribution to 

increasing VET quality and attractiveness2. 

Transversal skills such as critical thinking, entrepreneurship and problem-solving are promoted; just some of the 

competences enshrined by the Skills Agenda for Europe3. The acquisition of such skills, of values and attitudes, 

requires the use of more participatory learning methods. By building this ship block, students’ confidence, 

teamwork and organizational skills are enhanced. 

A shortage of suitably skilled workers has been identified as blocking growth in nearly all blue growth economic 

sectors4. The proposed WBL space will contribute to strengthening the shipbuilding sector with a skilled labour 

force which responds to labour market needs5. 

 

 

                                                                 
1 https://www.navantia.es/en/ 
2 P. O. of the E. European Commission and DG Employment, ‘Business cooperating with vocational education 
and training providers for quality skills and attractive futures.’, EU publication, Dec. 2017 
3 European Commission, ‘Blueprint for Sectoral Cooperation on Skills in a Nutshell’, p. 2. 
4 ‘Blue Growth opportunities for marine and maritime sustainable growth’, Policy Document 
5 European Commission, ‘Work-based learning in Europe: Practices and policy pointers’, Jun. 2013. 
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2. Overview of the Freeboard PE 

2.1. The aim 

CIFP Ferrolterra is a technical VET school located in Ferrol (North West of Spain), where Navantia, one of the 
most important shipyards in Europe, is also settled.  Once they have completed their VET degree, most of our 
students are employed either by Navantia or by one of the auxiliary companies related to it. 

The Freeboard PE’s main goal was to provide a naval work environment for students and to simulate the work 
conditions of a real shipyard, which is the most likely workplace for our students in the future. As a result, a 
real-scale part of a ship’s hull was constructed. 

Specific objectives of Freeboard were: 

 Enhancing their abilities and skills, connecting educational learning with this region’s labour 

market  

 Training for students in professionally-orientated installations. 

 Innovative Technology: Using block assembly process (not usual in Educational Training 
methodologies) and Industry 4.0 (Welding with ABB robots). 

  Enhancing and developing other professional skills such as: 

o Creative and innovative ideas, to tackle the difficulties and problems which appeared 

during the construction process. 

o Decision-making skills, merging multidisciplinary knowledge and work, taking risks in 

order to be able to respond appropriately to unforeseen problems. 

o Teamwork and leadership, due to work with several departments, classmates, etc. 

 Health and safety conditions will be embedded: work at heights, handling loads, working in 

confined spaces, scaffolding, etc. 

The “Freeboard” term comes from naval terminology and means the distance from the waterline to the upper 
deck level of a boat. This term is used as a metaphor for the distance between the educational system and the 
labour market, which this project aims to reduce. 

2.2. Design Phase 

In the design phase, structural calculations, strength of 

materials, as well as the manufacturing and assembly 

drawings were carried out.  
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In addition, occupational risk studies, task planning, manoeuvre planning, and all those factors that may affect 

construction were carried out. 

The main steps of the planning and design stage were: 

 Designing and defining technical specifications for the mechanical work. 

 Understanding technical documentation, doing a state-of-the-art in order to identify materials required 

for the construction phase. 

 Assessing costs of the project, using commercial and technical information, manufacturers’ invoices, 

etc., in order to be within the approved budget. 

 Applying CAD working techniques for the design according to the rules of naval policies. 

This phase was carried out by Mechanical Manufacture Design students and their teachers. 

2.3. Construction Phase 

Regarding the construction phase, the same methodology and designing 
standards as shipyards, named block assembly process, were used.  

The block assembly process consists of manufacturing small pieces, 
called assemblies. These assemblies are joined to a larger one, called a 
block, and these blocks are joined together into another larger block, 
which is the section that we constructed. In a real shipyard, several 
sections are made in this way, and joined to complete an entire 
ship. 

This phase was 
carried out by the 
students of two 
different speciality 
degrees: Welding and 
Boiler making, and 
Metallic constructions.  

The main steps of the 
Construction and Assembly phase were: 

 Solving potential problems in assembly, using economical, safety and practical criteria. 

 Assembling the structure, following drawings and performing the necessary tests, to monitor equipment 

and associated elements. 

 Identifying standard components that can be used in the design of the block. 

 Selecting tools and necessary equipment. 

 Using the techniques to trace, cut, mechanize, welding, etc. describing the operative sequence to cut and 

assemble the pieces. 

Navantia provided some of the materials as well as advice on the development of the ship’s hull. This 
ensured that the finished hull was developed in compliance with industry standards.  
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2.4. Painting Phase 

An external company, Blascar shipyard6, carried out the grit blasting (abrasive surface cleaning process) after 
which the students of Welding and Boiler making painted the ship-block in October 2021. 

 

 

 

 

 

 

 

 

 

 

2.5. What’s next 

In the future, it is planned to equip the ship-block with pipes, pumps, valves, electrical and telecommunications 
equipment and machinery just as in the engine room of a real vessel, with the aim of involving all the 
departments of the VET school in this way. It was also deemed important to perform repairs, since vessels can 
also suffer damage. 

A new design phase began in October 2021 with the Metallic Constructions students and Mechanical 
Manufacturing Design students. In this phase, the students are engaged in designing the layout of the interior 
pipes and valves of the ship. Handrails, exterior stairs and an annex room to store tools are also in the design 
phase. 

In addition, Health and safety courses will be undertaken: work at heights, fall arrest system, handling loads, 
working in confined spaces, scaffolding, etc.  

The next courses will be held at the ship-block. A new course on work at heights is planned specifically for 
mechanical manufacturing students to ensure the safety at their work and enhance their employability. 

                                                                 

6 http://www.blascar.com/blascar-naval/empresa/ 
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2.6. Dissemination 

The local media and press understood very clearly the purpose and the results of the project. Headline news 

were: Apprenticeship in a little shipyard! & A Mini shipyard within school to learn shipbuilding techniques. 

 

•  

•  

•  

•  

•  

 

 

 

A documentary of the process was published in this video.  

Fifty companies were invited to visit the block which had been constructed for lifelong learning (LLL) in 

September 2021, among which were Navantia, Windar7 and CT Ingenieros8. 

As a result of the press release and the dissemination efforts, companies such as Navantia or CT Ingenieros 

offered Dual studies in the 2021/2022 academic year at school and more agreements of Dual studies in welding 

with Gabadi9 or Windar have been made for the 2022/2023 academic year. 

Summary of Participants Engaged in Freeboard 

 
Location Galicia (Spain) CIFP Ferrolterra (Ferrol) 

 Participants in 

2019/2020  
4 teachers 34 students 

 Participants in 

2020/2021  
6 teachers 104 students 

 

                                                                 
7 https://windar-renovables.com/en/ 
8 https://www.ctingenieros.es/index.php/home/?idioma_id=4 
9 http://www.gabadi.com/ 

https://www.youtube.com/watch?v=5B0YAP6feBY
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3.  Achievements 

The constructed ship hull provides a working environment for students to carry out technical training in a setting 
comparable to real-life. They will experience conditions that they would face in a real work environment. Hands-
on training can be carried out under controlled conditions with the same materials and design standards as 
conventionally used in shipyards. 

3.1. Main Results 

3.1.1. A naval work environment for VET students 

The main purpose of the entire PE was to simulate work conditions of a real shipyard, where most of our 
students are likely to work in the future, and to achieve the purpose, a real-scale part of a ship’s hull was 
designed, built and painted.  

In the future Plumbing (pipes, valves, connectors) and other type components (electrical, heating etc.) will be 
installed so that all departments of the VET school will be involved in the process, as well as performing repairs 
of the structures. 

All the plots, exploded views and cutting details are available on MATES website10 for download, enabling others 
to replicate the model (assembly is included in the plots in order to replicate the model in other VET schools if 
wanted). 

Tubular welding and assembly work form part of the educational curriculum of the VET students of Welding and 

Boiler-making and HE students of Metallic Constructions. Both groups improved those skills “learning by doing” 

during the construction phase of this project, facing real working conditions. Block Assembly Process and same 

standards and methodologies as in shipyards were applied in this Pilot Experience. 

Participants learned to carry out the processes of the manufacture, assembly and repair of boiler-making 
elements, pipes, metallic structures and metallic joinery applying techniques of welding, machining and shaping, 
and complying with the specifications on quality, labour risk prevention and environmental protection. 

 Applying labour and ethic habits in his/her professional activity according to the characteristics of the 
job position and the procedures established. 

 Preparing materials, equipment and machinery for the scribing, cutting, machining, shaping and joining 
of elements, building structures, metallic joinery and industrial piping installations, in accordance with 
the established procedures, applying the regulations concerning labour risk prevention and 
environmental protection. 

 Machining and shaping sheet metal, profiles and pipes, in accordance with manufacture specifications, 
applying the regulations concerning labour risk prevention and environmental protection. 

 Fitting pipes, metallic structures and metallic joinery, complying with the plans concerning labour risk 
prevention and environmental protection, from the provided technical documentation. 

 Obtaining welded or surfaced sheet metal, profiles and pipes through electric welding, oxy-fuel gas 
welding, TIG, MAG/MIG, submerged arc welding and surfaces through thermal or arc spraying from the 
building plans complying with the plan on labour risk prevention and environmental protection. 

 Verifying dimensions and characteristics of manufactured pieces, following the instructions established 
in the control plan. 

  

                                                                 
10 https://www.projectmates.eu/pilotexperience/freeboard/ 

https://www.projectmates.eu/pilotexperience/freeboard/
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The Figure below shows the results of the students’ satisfaction surveys. It reveals a good overall satisfaction 
rate: 3.42 out of 4. Each bar represents a cohort of students. Two different degrees, an intermediate and an 
upper one, participated in the Freeboard structure construction. There are four groups for the intermediate 
degree and two for the upper one. The lowest rate corresponds to second year students of the Intermediate 
degree regular courses, and the highest to the same degree but provided to adults (evening classes). Those 
enrolled at a dual programme (MSCD3) gave the second highest rate. 

 

 

3.1.2. Materials to promote careers in metal working and shipbuilding 

The Freeboard Pilot Experience is presented in this video by “La Voz de Galicia” local press to attract students to 
metal working and shipbuilding careers in Galicia (2:15 minutes). These materials are also used to break gender 
stereotypes by giving visibility to female teachers and students. 

#ErasmusMATES #CIFP Ferrolterra # WorkBasedLearning  
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3.1.3. Additional Courses 

Four additional courses took place in the framework of this PE.  

 

Naval specific vocabulary 

A short course about Naval terminology was taught by CT 
Ingenieros to 12 students enrolled at the dual course 
established in collaboration with that company.  

Learning outcomes 

 Identifying parts in drawings and following 

instructions to assembly them. 

 

Upskilling Course on Industrial pipes for workers 

ASIME organized an 80-hour course in the CIFP 
Ferrolterra facilities, where the ship-block was used by 
their students to take measurements and do the 
stakeout of a pipe installation in it. Programme here. 

 

 

Specialized welding course for teachers 

A Course on special tubular welds in aluminium, stainless, 
carbon steel and the FCAW (Flux Core Arc Welding) 
process was organized in conjunction with the CFR Ferrol11 
for teachers. The aim was to upskill the VET teachers in 
order to be able to transfer these knowledge and skills 
later on to their students. The training was held from 6th 
to 10th September 2021. 

Learning outcomes: 

 Management of TIG and semi-automatic welding 

equipment. 

 Protection gases for the realization of welded joints. 

 Aluminum, stainless steel and copper-nickel alloy 

welded joints 

 

 

Health and safety conditions courses: work at 

heights, fall arrest system 

An 8-hour training on working at heights was done 
for 92 participants in 2020 (with a global satisfaction 
survey of 3.74 out of 4).  

Learning outcomes: 

 Recall about applicable Regulations 

 Practising techniques for working on roofs, decks, 

stairs, scaffolding, ladders and mobile elevating 

working platforms (MEWPs)  

 Accessing and positioning with ropes. Placing 

temporary horizontal anchor lines. Progression with 

double rope, fall arresters and vertical anchor lines. 

 Identifying fall protection systems 

 Putting on a harness and choosing the right 

Personal Protective Equipment (PPE) 

                                                                 
11 CFR Ferrol is a Continuing Professional Development (CPD) centre for teachers. 
https://www.edu.xunta.gal/portal/cfrferrol 

https://www.fundae.es/docs/default-source/convocatorias-de-subvenciones/especialidades-formativas/FMEC016PO.pdf
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3.2. Impact 

The same methodology and design standards as shipyards was used which enabled the students to gain 
experience in real working conditions. These students have already enhanced their competences and skills and 
as such the Pilot Experience will impact their employability as they have gained experience relevant to industry’s 
needs. 

Number of departments using the ship’s hull 

in their training 
1 

Number of companies using the ship’s hull in 

their training 

NAVANTIA through the whole Pilot Experience 

and ASIME undertaking a course 

Number of teachers/VET schools/institutions 

using the ship’s hull in their training 
4 in 2019/2020 & 6 in 2020/2021 

Number of students participating in the 

training (in other 

department/companies/VET 

schools/institutions) 

34 in 2019/2020 and 104 in 2020/2021.  

Feedback from students of Mechanical 

manufacturing in CIFP Ferrolterra who 

participated in the course 

The average satisfaction rating is 85.5%. 

Number of Dual programmes established as a 

result of the PE 

4 

(with Navantia, CT ingenieros, Gabadi and 

Windar). 

The Portuguese company Terralwind12 is also 

negotiating a Dual FP training agreement with 

CIFP Ferrolterra. Terral Wind considers the 

Freeboard hull a highly valuable resource for 

training students in a confined space. Renewable 

energy students must regularly work in wind turbine 

nacelles and must carry out training for working in 

a confined space. 

Number of new specialities 

1 

A course on naval qualifications and ship services 

will be provided jointly with Gabadi during the 

course 2022/2023. This course has been approved to 

be run in experimental mode. This naval course will 

make use of the ship’s hull. 

Attractiveness 

VET Enrolments increased in 2021/2022. It was 

found that many students who enrolled were aware 

of Freeboard because of the promotion that was 

carried out. The places offered in welding and 

boiler-making were also filled more quickly 

compared to previous years. 

 

  

                                                                 
12 http://terralwind.com/ 

https://www.ferrol360.es/windar-renovables-y-el-cifp-ferrolterra-crean-un-ciclo-medio-de-fp-dual-de-soldadura/
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OUTCOMES 

 Two companies signed Dual programmes with the CIFP Ferrolterra as a result of the 
implementation of this PE. With Navantia & CT Ingenieros in the 2021/2022 academic year 
and with Gabadi & Windar renovables in the 2022/2023 academic year 

 Despite the pandemic, labor insertion surveys show a stable trend in the specialities of 
welding and boiler-making and mechanical manufacturing design. Companies are very 
interested in our students, therefore we can say that this PE has improved their employability. 

 Student satisfaction surveys show a good overall satisfaction rate: 3.42 out of 4 

 This PE has also contributed to enhancing VET Attractiveness: Enrolments in our centre 
increased in 2021/2022. 

 

4. European Added Value 

The MATES project enabled us to build a ship’s hull at the CIFP Ferrolterra centre, which provides a working 

environment for students to carry out technical training in a setting comparable to real-life. In this way, the 

students experience conditions that reproduce those that they would face in a real work environment. This Pilot 

Experience gave students the opportunity of taking Work-based learning (WBL) at school by building a block of 

a life-size vessel. Hands-on training was carried out under controlled conditions following industry standards and 

using the same materials as shipyards. 

This new approach in teaching focusing on labour market requirements will contribute to increasing VET 

quality and attractiveness13. 

Transversal skills such as critical thinking, entrepreneurship and problem-solving are promoted; just some of 

the competences enshrined by the Skills Agenda for Europe14. The acquisition of such skills, of values and 

attitudes, requires the use of more participatory learning methods. By building this ship block, students’ 

confidence, teamwork and organizational skills were enhanced. 

A shortage of suitably skilled workers has been identified as blocking growth in nearly all blue growth economic 

sectors15. The proposed WBL space contributed to strengthening the shipbuilding sector with a skilled labour 

force capable of responding to labour market needs16. The results demonstrated the added value of enhancing 

relationships between industry and education.  

For those interested in replicating this activity in a VET centre, it is recommended that the following key learning 

elements should be taken into consideration: 

1. Working with industry collaborators: This is key to ensure that the training follows industry standards and 

bridges the gap between industry needs and training offer. 

2. VET teachers’ involvement: This kind of training motivates students and therefore facilitates teachers’ 

work, even though it requires better planning and a different evaluation method. 

3. Disseminating progress: This kind of teaching approach will increase student interest for that specific 

professional path and also the VET centre’s reputation. 

 

                                                                 
13 P. O. of the E. European Commission and DG Employment, ‘Business cooperating with vocational education 
and training providers for quality skills and attractive futures.’, EU publication, Dec. 2017 
14 European Commission, ‘Blueprint for Sectoral Cooperation on Skills in a Nutshell’, p. 2. 
15 ‘Blue Growth opportunities for marine and maritime sustainable growth’, Policy Document. 
16 European Commission, ‘Work-based learning in Europe: Practices and policy pointers’, Jun. 2013 
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“We encourage all vocational training centers to carry out this type 

of projects so that our students of today can become the workers 

of tomorrow” 

BENITO CHANS, Vocational Education Teacher in Welding at CIFP Ferrolterra 
 

 

 

“Our students learn that design, planning and coordination are key to 
developing successful and quality projects.  

 

ROBERTO SANTOS, Vocational Education Teacher in Design at CIFP Ferrolterra 

 

 

“As conclusions we would like to point out that Freeboard promotes Hands on 

methodology improves abilities and skills of students. Students face real work 

conditions this way and this fact prepares them better for the labour market” 

                 RAQUEL RODRÍGUEZ, Vocational Education Vicedirector CIFP Ferrolterra 

 

 

“I did not know what the structure of a ship was like until I participated in 

the Freeboard project at CIFP Ferrolterra.” 

 
IRIA GARCI, VET student of Metallic Constructions 

 

 

“This project enables the students to experience a real work 
environment from the first moment, improving their 
employability.   

                DAVID SEDES, Vocational Education Teacher in Welding at CIFP Ferrolterra 
 

 

 iria       



MATES Layman Report – Freeboard 

 

15 

All Layman Reports and education and training materials from all the MATES Pilot Experiences are available 

on the MATES website and include: 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 
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Lead Author: Raquel Rodríguez, raquelrh@edu.xunta.es 

Project Coordinator: Lucía Fraga, lfraga@cetmar.org 

 

projectmates.eu 
 

mailto:raquelrh@edu.xunta.es
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology Skilling 
Strategy, is an EC-funded, ERASMUS+ project with the objective to develop a skills strategy that addresses the 
main drivers of change in maritime industry, in particular shipbuilding and offshore renewable energy. 

The MATES Pilot Experiences are vital components of the strategic design of the project. The experiences consist 
of a series of activities that align with priority areas needed to support training and development of the 
shipbuilding and offshore renewable energy industries. 

The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the maritime skills gap and 
increasing both sectors’ overall competitiveness and attractiveness. The insights gained from these activities 
feed directly into the long-term MATES Action Plan, which contains policy recommendations and best practices. 

This report summarises the outcomes and learning elements from one of those Pilot Experiences: The Magnus 
Effect.  

The main aim of this PE is to apply in an educational environment new system of manufacturing and construction 
existing in the field of the offshore metal construction towards the promotion of green renewable energy. It is 
noteworthy that the area where this Experience took place has a long experience in shipbuilding, having been a 
rising sector in the manufacturing of offshore structures for these companies since 2014. Therefore, the 
construction of an offshore structure to be used for supporting wind turbines was replicated at a VET school 
strictly according to industry standards and procedures. Following this approach, the CIFP Someso, the VET 
school responsible for this PE, was supported, monitored and guided by companies involved in this business 
sector.  

Besides the manufacturing processes, this PE also used the offshore wind energy as a common thread to widen 
the focus, therefore these activities at the workshop and/or classrooms were complemented with technical 
lectures for students and teachers and the implementation of a virtual reality tool for simulating the painting 
processes used for protecting these structures. 

Target beneficiaries included students, teachers, trainers and new workers. Results of this Pilot Experience are 
particularly relevant for stakeholders such as Departments of Education (regional and national government), 
Research and development centres/Universities, VET institutions and Industry. 

Within this Pilot Experience the following activities were undertaken: 

• The construction of an offshore jacket 

• A virtual reality tool was developed for simulating the painting process 

• Technical lectures for students and teachers 

• A technical study about an aerodynamic profile designed to be used in a wind turbine rotor 

according to the Magnus effect. 
The PE has 3 cornerstones that support all its design aspects: 

• Close collaboration and involvement of metal companies in educational activities 

• Project-based learning (PBL) 

• Use of cutting-edge resources related to digitalisation in VET institutions 

These approaches in teaching, focused on labour market requirements, will make a significant contribution to 
increasing VET quality and attractiveness. 

Transversal skills such as critical thinking, entrepreneurship and problem-solving are promoted; these are just 
some of the competences enshrined in the Skills Agenda for Europe. The acquisition of such skills, values and 
attitudes, requires the use of more participatory learning methods. By building this offshore structure, students’ 
confidence, teamwork and organizational skills were enhanced.  

A shortage of suitably skilled workers has been identified as blocking growth in nearly all blue growth economic 
sectors. This PE provided an updated training on professional skills demanded by metalworking companies 
working in offshore structures; therefore, it will be useful for providing a skilled labour force which responds to 
labour market needs.  
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2. Overview of the Magnus Effect 

The Magnus Effect focused on offshore wind energy as its main topic. The reason for this decision was twofold: 
on one hand, the importance that this sector is acquiring as a consequence of the firm commitment of 
governments to green energy and on the other hand, the greater awareness of society in general of the need 
for a change in the energy model. 

The metal sector in Galicia is a clear example of this commitment from the Spanish government and the new 
business opportunities that arise from it: there were disused facilities of a shipyard, Navantia1 – Fene, which is 
being used nowadays for manufacturing metal support structures for offshore wind turbines (commonly known 
as jackets). 

Today, thanks to the investment made by the Spanish multinational Iberdrola2 in offshore wind farms, a specific 
industrial factory is being consolidated in the Ferrolterra area specialising in the manufacture of this type of 
structure. This new business requires new professional skills appropriate to the activity being developed. The PE 
Magnus Effect aims to respond to these needs by providing the students of CIFP Someso with specific training. 

Towards this end, the students of CIFP Someso replicated the industrial processes related to the manufacturing 
of an offshore jacket in the workshops of the VET centre. For this purpose, actual technical documentation 
provided by our industrial partners was used. In order to render the manufacturing of this product feasible in 
relation to the existing facilities and resources in the educational centre, it was necessary to adapt both the final 
product, i.e. the jacket and the documentation, for which the teaching staff of the Mechanical Manufacturing 
Department were in charge. 

 

 

Figure 1: CIFP Someso students with the 1/20th offshore wind jacket before being painted 

 

1 https://www.navantia.es/en/ 
2 https://www.iberdrolarenovablesenergia.es/home 
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In parallel with this activity, with the aim of enriching the content and scope of the PE to include other training 
actions in the field of offshore wind energy, several lectures were organised on relevant technical issues for 
students’ forthcoming integration into the labour market. With the collaboration of companies such as 3M3 and 
Robot Plus4, the CIFP Someso’ students received training in risk prevention (PPEs) and collaborative robotics. 

 

Figure 2: Technical lecture delivered by 3M on PPEs 

Finally, in response to the growing importance of digitalisation in industry, the development of a virtual reality 
(VR) tool was developed and used in the classroom to simulate the processes of surface finishing (painting), to 
protect the jacket against corrosion. This product was developed in collaboration with the companies GAIN5 
(Galician Innovation Agency) and INDASA6.  

 

Figure 3: Demonstration of the VR tool “Airless” at a dissemination event 

 

3 https://www.3m.com/ 
4 https://robotplus.es/ 
5 http://gain.xunta.gal/ 
6 https://www.indasa-abrasives.com/global/en 
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OBJECTIVES 

• Implementation of innovative approaches in VET education: Project-based learning (PBL) 

• Use of new technologies related to Industry 4.0 in VET schools: collaborative robotics and 

VR tools 

• Reducing the gap between VET metalworking curricula and professional skills required by 

metal industry 

• Making VET education more attractive 

• Enhancing and developing soft skills among VET students such as: 

▪ Creativity and innovation to tackle difficulties and problems that appeared during 

the manufacturing processes 

▪ Decision-making in order to be able to respond appropriately to unforeseen 

problems 

▪ Teamwork and leadership due to the participation of several groups and levels of 

students 

2.1. Manufacturing of a two (1/20th & 1/10th scale) offshore wind jackets  

The target group of this PE were the VET students in the basic, intermediate and upper levels of VET degrees 
related to the department of Mechanical Manufacturing, specifically in the welding and metal construction 
sectors. Under the guidance of their teachers, they worked in coordination at all stages of the PE: planning, 
manufacturing and product quality control. 

The manufacturing of the jacket was approached as a cross-cutting and multidisciplinary project where the 
integration of the professional subjects belonging to the VET degrees involved was sought: technical drawing, 
process definition, machining, welding, assembly, quality control and cost estimation. 

It had the same design as the jackets that were manufactured at the Navantia facilities installed at Iberdrolas’ 
wind farm in Saint-Brieuc (France). This has significantly limited the transfer of this Experience to other VET 
institutions, due to industrial privacy restrictions on the use of technical documentation provided by our 
industrial partners. Therefore, the information used by CIFP Someso to replicate the construction processes and 
working procedures provided by the collaborating companies cannot be made available to the general public. 

  

Figure 4: Picture of the 1/20th jacket being manufactured at CIFP Someso workshop (left) and of the 1/10th jacket once 
located at Navantia Fene’ grounds (right) 

 

As a result, two jackets, at 1:10 and 1:20 scale, were built. The smaller one will be exhibited in the CIFP Someso 
as a sample of the work done and as a motivation for future generations of students while the larger will be 
delivered to Navantia to be placed in their facilities in Fene as a sign of the collaboration with the CIFP Someso. 
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Figure 5: Picture of the  

It is noteworthy that the COVID-19 pandemic, very much prevalent at the time of implementing the PE, affected   
the planning of the tasks quite considerably, since the VET centre was closed for several months and activities 
at the workshops were restricted. Therefore, there were delays on the planned schedule that affected the PE 
deadlines in all its aspects. Finally, all these difficulties were overcome due to the commitment of students, 
teachers and partners, which made the realisation of this PE come true. 

 

Table 1: Summary of participants engaged in the Magnus Effect (jacket manufacturing) 

 
Location 

CIFP Someso 

Galicia (Spain) 

 Number of teachers 9 (4 women + 5 men) 

 Number of students 83 (3 women + 80 men) 

 

2.2. The RV tool “Airless” 

The VR tool developed for simulating the painting process was called “Airless”. It was designed by CIFP Someso’ 
teachers with technical support from INDASA, a company specialist in surface finishing processes in the 
shipbuilding and offshore sector, and implemented by GAIN. 

 

Figure 5: Screenshot of the VR tool “Airless” when simulating the painting process of a jacket node 

This tool was developed with the UNITY 3D tool. The user puts on the HTC Vive goggles and with the control is 
able to paint a structure on a real scale immersed in a scenario that replicates the Navantia-Fene facilities, where 
offshore wind jackets are manufactured. 

The VR tool represents the painting process graphically, but also there is a code underneath that collects and 
saves all the information (times, painting speeds, the trigger tightening %, the distance from the gun to the piece 
as well as the angle between the two, the paint consumption, etc.) from the simulation. This enables the trainer 
to assess the performance of each student, and in turn enables the student to improve his/her painting skills on 
large metal structures. The technical data used for running this resource include information about painting 
techniques, materials and consumption rates. 

The “Airless” tool was also validated according the industry standards. These tests were carried out by experts 
belonging to INDASA. 
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2.3. Technical lectures 

Within the framework of this PE, technical training about Personal Protection Equipment and collaborative 
robotics took place at CIFP Someso. The latter was delivered by the company Robot Plus. The two-week training 
was delivered twice, during the second and third quarters of the 2020-21 academic year. All the students had 
the opportunity of following an online course about programming a Universal Robot cobot as well as working in 
situ with the equipment. 

  

Figure 6: Training course about programming cobots 

Depending on the professional profile of the students, several industrial applications were implemented during 
this training. The target students were mainly those enrolled in technical degrees such as mechanical 
manufacturing, automotive and wood processing, although there were also participants from other professional 
fields such as personal image and building and civil works. 

 

Table 2: Magnus Effect key numbers (technical lectures) 

Lectures Number of participants Hours of training provided 

Cobots 256 15 (online+on site) 

PPEs 183 16 

2.4. Magnus effect 

The purpose of this study was to carry out some initial tests of the Magnus effect, both through computer 
simulation and in a wind tunnel. We were interested in obtaining initial data on the behaviour of these systems, 
in order to determine their viability, in the future, for its application in practical classes of electricity generation 
as well as to assess advantages and disadvantages of this process and in which cases this technology could be 
applicable.  

The first tests, based on theory, consisted of computer simulations of rotating cylinders subjected to a steady 
air flow. The tool used for this simulation was Open FOAM (Open Field Operation and Manipulation). This is a 
free and open source CFD (Computer Fluid Dynamics) software7, which has a wide community of users in most 
areas of engineering and science, from both commercial and academic organizations. And the prototype used 
for this simulation was a cylinder. 

 

7 https://www.openfoam.com/   
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Figure 7: Screenshot of the simulation undertook in Open FOAM (left) and in the wind tunnel (right) 

The factors analysed were the following:  

a) Diameter 

b) wind speed and  

c) rotation speed  

in order to check how relevant the Magnus effect is, i.e. how important the force appeared is. 

For the test done in the wind tunnel, the profile used was a 60 mm diameter cylinder. The results proved that 
the Magnus effect exists but for tubes with a diameter smaller than 60 mm, the effect was negligible, with the 
available means. We think that the reason for this is that very high rotational speeds must be needed to show 
the effect. 

The main conclusion from both experiences, regarding the possible use of the Magnus effect in electrical 
generators, was that for this effect to be of a practical magnitude it is necessary to use tubes with a diameter of 
the order of 20 to 50 cm, which are much larger than the one tested in this wind tunnel (60 mm). The full report 
of this study can be downloaded from here. 

 

 

OUTCOMES 

• Greater engagement and motivation of VET students due to the use of new educational 
methodologies 

• Improved VET student employability thanks to the updating of their professional skills in 
an emerging productive sector (offshore), not included in the current VET curricula 

• Updating of current VET curricula to include issues associated with Industry 4.0, such 

as robotics or VR tools 

• Implementation of the "Airless" VR tool in all Galician VET centres related to metal sector 

  

http://intranet.projectmates.eu/index.php/s/ccoH8JP6isDJMP5
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3. Achievements 

The Magnus Effect PE provides a framework for replicating similar activities in other VET institutions across 
different geographic locations. 

The key factor is, besides the education and training materials provided during its execution or the activities 
carried out, the design itself. This PE is based on close collaboration with companies with expertise in the ORE 
sector. Its involvement in the planned educational activities, providing technical information, monitoring on 
request and verifying the PE results allowed all the objectives to be fulfilled and to make the most of them, 
achieving great benefits for the students. 

Therefore, this project-based education model may be used in any professional field if and when there are 
supporting companies willing to get involved in it. This is a key factor for transferring the industry know-how 
directly to VET institutions and their students. 

3.1. Results: Education and Training Materials 

Materials developed in this PE are freely available through the MATES Project website. Please contact Francisco 
Javier Sánchez Naya at fsn@edu.xunta.gal if you need additional information. These are: 

3.1.1 Project-based Learning (PBL) 

 

Learning outcomes: 

Participants learned the main concepts & technical 
vocabulary related to offshore wind energy. They became 
involved in all the construction phases from design to 
delivery, so that they know the key factors that lead to the 
manufacture of standardised jackets: modular foundation 
design, usage of standardised tubes, automated welded 
nodes and serial assembling. They fitted pipes and other 
metallic elements using electric welding & following the 
technical documentation. They acquired labour and ethic 
habits in his/her professional activity, applied H&S 
regulations concerning labour risk prevention and 
environmental protection during the manufacturing 
activities carried out in the workshop and further 
developed their soft skills, such as critical thinking, 
teamwork, problem-solving, and self-confidence among 
others. 

3.1.2 The "Airless" VR tool 

 

Learning outcomes: 

Participants learned how to paint flat and 
curved surfaces using a VR tool that simulates 
real jacket painting conditions. 

mailto:fsn@edu.xunta.gal
http://intranet.projectmates.eu/index.php/s/5DozbkG63wcQBcA
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In addition, as a complement to these resources, in parallel with the jacket construction and aligned with the 
main topic of the PE, two technical courses were held addressing students of the CIFP Someso. The approach of 
both activities was eminently practical, looking for the active participation of the students in the dynamics of 
the lectures. The topics of these lectures were: 

3.2. Main Impact 

In principle, the options for scaling up this project in other contexts are limited. As indicated in section 2.1, the 

technical information used to manufacture the jacket is not available to the general public for Intelligence 

Property reasons. However, this PE should be understood as an innovative experience within a VET centre and 

its format is replicable, regardless of the subject matter. There are two key aspects: a) the involvement of 

cutting-edge companies within the professional sector of the project and b) Project-based learning (PBL). The 

combination of both factors makes it feasible to achieve the following results and impact: 

• Improved VET curricula: Training curricula are not updated as often as they should be. This leads to a 
mismatch between the skills required by companies and the training provided in VET centres. 
Technology continues to advance by leaps and bounds and these result in new equipment and industrial 
applications. A clear example is the concept of Industry 4.0, which has not yet been implemented in the 
curricula of most VET degrees. This PE aims directly to fill this gap and that is why it includes robotics 
and its applications among the aspects to be developed. This also applies to the manufacturing 
technologies used in the production of the jackets. The resources provided by this PE have made it 
possible to overcome these gaps. 

• Improved student employability: Offshore wind energy is an ever-growing sector both globally and 
locally. The medium-term forecast is for the installed capacity of offshore wind farms to multiply, so 
the business derived from the manufacture of jackets will continue to rise. In the case of the CIFP 
Someso local area, this previous analysis is fully valid thanks to the establishment in this market of the 
joint venture of Navantia and Windar as well as the strength of the Spanish multinational Iberdrola. 
Currently, there is a growing demand for metal professionals to work on this type of project. Those with 
specific training in this field have a greater competitive advantage than the rest. Our partners also agree 
with this statement.  

• Full evaluation of the learning objectives of the PE: The implementation of the PE has allowed 
validation of the objectives of the MATES project. In other words, it has been possible to evaluate this 
method of addressing skills gaps in the ORE sector. 

• Increasing VET quality and attractiveness: The involvement of the students in the different stages of 
the PE was at its highest level. Particularly noteworthy was the interest of the groups belonging to the 
basic level of VET education. These students, who may have behavioural problems and very often show 
a lack of discipline, performed the assigned tasks at a level similar to the other groups. Their 
commitment throughout the project was remarkable. In addition, this Project-based learning (PBL) 
approach enabled the students' motivation to be maintained throughout the duration of the PE. 
Coordination, teamwork and a feeling of responsibility for the work carried out by each of the different 
groups of participating students have been key to the success of the PE. In fact, students feel that they 

Personal Protection Equipment 

The company that provided this course was 3M. The 
target audience was all the students belonging to the 
Mechanical Manufacturing department. It was held at 
the beginning of each academic year in order to raise 
awareness among students as to the importance of 
these issues. 

Learning outcomes: 

Students learned the necessity of using PPE and 
refreshed key aspects that have to be taken into 
account in their working routine. 

Collaborative robotics (Cobots) 

The company that provided this course was Robot 
Plus. The target audience were all the students of the 
technical professional families of CIFP Someso, i.e. 
Mechanical Manufacturing, Automotive and Wood 
and Furniture. It was delivered twice during the 2020-
21 academic year, lasting 2 weeks each. 

Learning outcomes: 

Students learned how to program and test robots 
(specifically a cobot from the company Universal 
Robots) for simple industrial applications as material 
handling. 
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are protagonists, not mere spectators, of this training activity. They feel proud of the result: the replica 
of the jacket. Finally, after participating in this Experience, it is expected that there will be more VET 
teachers interested in carrying out similar activities with students. A change of mentality is needed and, 
in the beginning, this approach is more demanding for the teachers involved than the traditional 
approach. However, the results obtained are worthwhile thanks to the many aforementioned benefits. 

• Creation of synergies with industrial partners and the possibility of launching new partnership 
projects. Relationships between VET centres and industry are not usually seen as a priority; both parties 
generally live in parallel worlds, with trainees being the only bridge of communication between them. 
PBL can make possible to reverse this situation and be the first step towards collaborative contexts 
between them. The key factor is to identify the areas, topics or issues that match the partners’ needs. 
This Pilot Experience has demonstrated how useful this close interaction is and can benefit both. So, 
due to the successful results of this PE, future collaboration with the involved companies, in new 
projects, is anticipated.  

• The “Airless” RV tool can be used in both educational and industrial environments, as it was designed 
based on real data from painting processes in naval applications and was validated by our industrial 
partner. The tool enables the entire process with its key magnitudes to be monitored completely, and 
therefore facilitates the trainer’s evaluation as well as the correction of procedural errors. This tool fills 
an existing gap in the training of Galician VET students who are studying at the intermediate level of 
Welding and boiler-making. The lack of material resources for training in surface finishing of metal 
surfaces in VET centres can be solved thanks to this resource. There is also interest in the “Airless” RV 
tool application from metalworking companies since it too produced successful results, i.e., it allows 
the painting process to be simulated with verisimilitude. The training of specialised personnel in this 
area is simpler and cheaper, as it saves on consumables and reduces the environmental impact of this 
training. This VR tool has attracted the interest of the Galician Department of Education, responsible 
for public VET centres located in Galicia. This entity is committed to implement this VR tool at the 
beginning of the 2022-23 school year in all public VET centres where intermediate and upper level 
degrees of welding, boiler-making and metallic construction are taught. In addition, INDASA, the 
company involved in the design and validation of the “Airless” is seriously interested in using it for 
training new workers. Its use will allow the first stages of training on site to be skipped, thus saving 
material resources, reducing operating costs (since the paint used for offshore structures or in naval 
sector is expensive) and is more environmental-friendly. 

Once this PE was developed, its quality was assessed. Feedback from the students and the collaborative 
companies was received and used not only for the final evaluation but also at interim stages, seeking a constant 
improvement of the PE. As can be seen in Figure 6, the satisfaction level of the Pilot Experience is high: about 
80% found the technical lectures interesting and the same percentage would recommend the PE to other VET 
students. 

 

Figure 8: Left chart: Results of the survey to the question: Rate your overall satisfaction with the course. (1= lowest, 5= 
highest). Middle chart: Results of the survey to the question: Would you recommend this experience to your other VET 
students? (1= lowest, 5= highest). Right chart: Results of the survey to the question: Were the technical lectures interesting? 
(1= lowest, 5= highest  
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4. The European Added Value 

This PE targeted EU Policy objectives shown as follows in Table 3. 

Table 3: Details of how this PE targets are relevant for EU Policy Objectives 

EU Policy Objective How Pilot Experience targets the Relevant EU Policy Objective 

Skills agenda8 

 

 

- Providing direct involvement and knowledge exchange with 

companies with relevant expertise in the topics covered by this PE. 

- Fostering transversal skills among VET students. 

- Supporting the digital transition in VET centres due to the use of 

cobots and a VR tool for simulating painting processes on offshore 

jackets. 

All these results are a consequence of the PE design, highlighting 

the close collaboration with the companies, the project-based 

learning approach and the introduction of industry 4.0 skills in VET 

centres. 

European Pillar of Social Rights  

 

 

- Ensuring inclusivity is adhered to when selecting participants 

(gender equality, equal opportunities regardless of gender, racial or 

ethnic origin, religion or belief, disability, age or sexual orientation). 

- Providing active support to employment through upskilling and 

growing confidence by the incorporation of new knowledge into 

training curricula. 

- Promoting self-worth and interpersonal skills by integrating 

acknowledgement and certification of achievements. 

Open science9 

 

- Ensuring public accessibility to training resources generated from 

PE to the general public. 

In this case, the VR tool, the software, is openly available. 

Blue Growth and Economy10 

 

 

- Targeting energy sector relevant to blue economy by focusing on 

ORE in the curricula. 

- Promoting sustainable marine resources management through clean 

energy technology. 

Explaining the direct correlation between low carbon technology 

and the aims of blue growth and economy 

DigiComp11 - The “Airless” VR tool fits in with the digitalisation strategy that is 

intended to be implemented in VET in Galicia in the short term. 

One of its key points is the commitment to tailor-made educational 

simulators. 

 

For those interested in replicating this activity in a VET centre, careful planning is strongly recommended. The 

key recommendation is to identify the companies committed to the success of the project, since they are the 

know-how providers. Taking the time to engage with the industrial partners will also help to ensure its success. 

 

8‘New Skills Agenda for Europe - Employment, Social Affairs & Inclusion - European Commission’. [Online]. 
Available: https://ec.europa.eu/social/main.jsp?catId=1223. 
9A. M. Kaplan and M. Haenlein, ‘Higher education and the digital revolution: About MOOCs, SPOCs, social media, 
and the Cookie Monster’, Bus. Horiz., vol. 59, no. 4, pp. 441–450, Jul. 2016. 
10‘COM (2012) 494 final. Blue Growth opportunities for marine and maritime sustainable growth’, Policy 
Document. 
11 https://joint-research-centre.ec.europa.eu/digcomp/digital-competence-framework-20_en 

https://ec.europa.eu/social/main.jsp?catId=1223
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 
the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 

projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 

projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 

projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 

projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 

projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 

projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 

projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 

projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 

projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 

projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 

projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology 

Skilling Strategy is an EC-funded, ERASMUS+ project whose objective is to develop a skills strategy that 

addresses the main drivers of change in the maritime industries, in particular shipbuilding and offshore 

renewable energy. 

The MATES Pilot Experiences are vital components of the strategic design of the project. They consist of a series 

of activities that fall in line with the priority areas needed to support training and development of the 

shipbuilding and offshore renewable energy industries, closely linked sectors which require new capacities to 

succeed in an increasingly digital, green, and knowledge-driven economy. This report summarises the outcomes 

and learning elements from one of these Pilot Experiences: Innovation Manager in Shipbuilding. 

Target beneficiaries include students, teachers, trainers, skilled workers and those who have recently joined the 

workforce. The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the maritime 

skills gap and increasing both sectors’ overall competitiveness and attractiveness. The insights gained from these 

activities feed directly into the long-term MATES Action Plan, which contains policy recommendations and best 

practices. 

Results from these Pilot Experiences are particularly relevant for the following stakeholder 

groups: 

 Local Government in charge of education 

 Industry 

 Research and Development Centres/Universities 

 Vocational and Educational Training (VET) Centres 

 

The new paradigm of the technological base, of which the shipbuilding industry forms part, involves the 

comprehensive evolution of the industrial capacity towards a new way of understanding its productive activity 

and relationships with all the agents in its value chain. Meanwhile, the new Industry 4.0 model enables the use 

of tools for hybridising the physical world (materials, products, machinery, and facilities) with the digital world 

(systems), seeking to advance towards a smart manufacturing concept through this connection. 

The main objective of this PE is to introduce the shipbuilding sector and the opportunities it brings to add new 
technologies to the trainees. Graduates from engineering degrees might contribute to a successful development 
of the industry, developing a professional career in this transformative industry. 

In order to attract talent to this traditional sector, it is necessary to improve young people’s awareness about it. 

This PE offers a bridging course for recent graduates in order to encourage them to look for their first job in the 

naval sector. 
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2. Overview of the Innovation Manager 

Pilot Experience 

The “Innovation Manager in Shipbuilding” course, led by ASIME, the Galician Association of Metal Industries 

and Associated Technologies, identifies the following aspects as key for a successful development of the 

shipbuilding industry: 

1. Professional training, upskilling, and qualifications. 

2. Greater professionalism in company management. 

3. Improved production processes for greater efficiency (in time and costs) to make companies more 

competitive. 

4. Ensuring generational renewal: recruiting young talent to the sector and ensuring know-how is passed 

on by more experienced professionals. 

Taking this context into account, and to check the suitability of training focused on developing and empowering 

the role of Innovation Manager, ASIME met with companies in the sector to find out their real concerns. As a 

result of these, it was confirmed that the needs identified by ASIME match the ones conveyed by the industry, 

plus digitalisation and the introduction of new technologies (Industry 4.0).  

Thus, to respond to the most current needs of the sector, the “Innovation Manager in Shipbuilding” course was 

undertaken with the aim of recruiting young talent, i.e. graduates (EQF6)1 to work in the shipbuilding industry, 

while attempting to close the gap between universities and industry’s real needs. The PE also seeks to improve 

participants’ skills in the use of Key Enabling Technologies (KETs), while developing essential transversal skills 

such as analytical capacity, creativity and innovation, social and communication skills, initiative, organisation, 

problem-solving, and teamwork, which are key in any role in the labour market.  

The course had an innovative format too, since it combined the educational sessions with a period of mentoring, 

facilitating the interaction between participants and companies in the sector. Both for conducting the Webinars 

and for leading the mentoring process, the trainers were selected from among leading people in various industry 

bodies. All organizers (100%) agreed that research centres and private companies were key to its execution, 

while 33.3% of them found it was interesting to include universities and other education centres. 

The main objective of this Pilot Experience was therefore to show participants the shipbuilding value chain 

operations and new technologies used in this industrial sector. It was envisaged as a win-win experience, 

because students get a closer look at the shipbuilding sector and at the same time can provide innovative 

solutions to the real problems brought by the industry experts. 

 

Specific objectives of Innovation Manager were: 

 Evaluating whether this training and new methodology can attract talent from university 

and higher education to the shipbuilding industry, bridging the skills gap between training 

and industry demands to foster employment opportunities in the sector. 

 Testing the viability of scaling this content and methodology to formal education. 

 Exploring whether this methodology is replicable in other sectors 

 Promote careers for women in STEAM (Science, Technology Engineering, Arts and Maths). 

                                                                 

 
1https://europa.eu/europass/en/description-eight-eqf-levels 

https://europa.eu/europass/en/description-eight-eqf-levels
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The course was designed for Spanish speakers, recent graduates or those close to graduation in sciences, 

specifically in industrial engineering, computer engineering, shipbuilding, or telecommunications, who are 

interested in making a career in the shipbuilding industry. Figure 1 shows the Bachelor degrees of the 

participants in the training. 

.  

Figure 1: Background of the participants in the “Innovation Manager in Shipbuilding” course 

To recruit students, the course was advertised on different social networks, especially LinkedIn2. The 

advertisement of the course included a questionnaire with practical questions which enabled a faster and more 

effective selection of participants. Just in the first week, 17 applications were received, from which the 15 

trainees that formed the group for this course were selected, taking into consideration their career path. Figure 

2 shows the main skills of the participants. Gender balance was taken into account during the selection of 

participants, since the number of female workers is low in this sector. As can be seen below, 40% of the 

participants were women. 

 

Figure 2: Statistics for the participants in the Innovation Manager in Shipbuilding course. (Note that experience in the 
sector unit is years and the vertical axis is percentage). 

                                                                 

 
2 https://www.linkedin.com/posts/asime-galicia_formaci%C3%B3n-innovation-manager-en-sector-activity-
6747110020120358912-pKzk/ 
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Summary of Participants engaged in the Innovation manager course 

 
Location Galicia (Spain) – Online format 

 
Hours of Training 128 

 
Participants 

24 

(15 students, 6 teachers/mentors 

& 3 organizers) 

 

3. Achievements 

3.1. Results: Training Materials 

A mixed methodology combining theory and practice was proposed for this course. The content of the course 

was provided by the company Lidera K3 (80 hours) through a virtual platform. It was complemented with 

webinars (18 hours) developed by ASIME. The practical approach followed a mentoring model (30 hours). 

Although initially both parts were scheduled for in-person classes (including the possibility of placements with 

companies in the sector), due to the COVID-19 pandemic this approach had to be modified to a full (100%) 

online format. 

Students had access to the training platform 24 hours daily, 7 days per week and could contact their tutor at any 

time to resolve doubts or queries. Since attendance at the six webinars (3 hours each) was mandatory, they were 

made available online to match students’ schedules, enabling them to be followed at their own pace. 

 

 

Figure 3: Screenshot during training 

                                                                 

 

3 https://liderak.com/ 
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The Tables below show the full course syllabus and timeline.  
Table 1: Syllabus of the "Innovation Manager in Shipbuilding” course Part I 

MODULES 
DATES 

Nº. OF HOURS 
START END 

Module I: Lean Management: From the first 

industrial revolution to Industry 4.0. 
05/02/2021 19/02/2021 20 

Module II: Digital KETs for industry. 22/02/2021 05/03/2021 20 

Module III: KETs for Industry 4.0 08/03/2021 29/03/2021 20 

Module IV: DIGITAL FACTORY: Manufacturing 

intelligence. 
30/03/2021 15/04/2021 20 

Table 2: Syllabus of the "Innovation Manager in Shipbuilding” course Part II 

 

The Learning Outcomes of the course can be downloaded here. The webinars (in Spanish) can be downloaded 

here4. The Mentoring period was 30 hours, held between 16 April and 9 May 2021. 

The mentoring approach proved the best way to bring together a practical internship in the companies within 

the framework of the COVID-19 pandemic restrictions. Therefore, the aim of the mentoring was that students 

would be able to propose solutions/improvements, applying the knowledge acquired throughout the course 

to a given challenge focusing on the shipbuilding value chain; specifically, to solve problems or identify gaps 

and contribute innovative ideas to make the sector more competitive.  

Therefore, students had to produce a final project, consisting of selecting one or more KETs to apply to the 

shipbuilding value chain (including planning, timeliness, the creation of work teams, etc.). The projects were 

evaluated by the mentor based on the following criteria:  

• Viability. 

• Innovation in proposed improvements  

• Interaction with the mentor  

• Timely delivery 

• Around 7 to 10 pages in length. 

                                                                 

 
4 http://marinetraining.eu/node/3412 

WEBINAR DATE Nº. OF HOURS 

Lean Manufacturing 12/02/2021 3 

Value chain in the sector 26/02/2021 3 

Advanced Industrial Robotics 12/03/2021 3 

Big Data and Cybersecurity 26/03/2021 3 

Virtual reality and augmented reality in the 

shipbuilding industry 
09/04/2021 3 

Organisational coaching 21/04/2021 3 

http://intranet.projectmates.eu/index.php/s/e8kAe2LnPDKgciJ
http://marinetraining.eu/node/3412
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Figure 4: Students’ average score for each element. 

In order to be awarded a certificate of achievement students had to follow at least 75% of the classes available 

on the platform. In addition, they had to pass a test at the end of each module, answering correctly at least 50% 

of the questions and present a successful Final Project. Participation on the forums, exercises, and webinars was 

also considered as part of the students’ assessment.  

80% (12 out of 15) of the students completed the Mentoring successfully. Maximum score of the project was 

10. Figure 5 shows that about 90% of the students produced a good project while just over half got a mark higher 

than 8, i.e. indicating a high student performance rate. 

 

Figure 5: Percentage distribution of the Final Project marks 
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Table 4 Projects presented by students during mentoring, and destination companies 

PROJECT TITLE 
COMPANY OR SCOPE OF 

APPLICATION 

ENTITY OF THE 

PROJECT TUTOR 

“Data analysis for a company 

providing maintenance services” 
SOLUCIONES TÉCNICAS H&R S.A.C.5 GRADIANT6 

“Introduction of a data analysis 

system in an auxiliary company in 

the shipbuilding industry” 

Confidential. A company that produces 

custom-made or short to medium runs 

of cast iron and bronze parts. 

GRADIANT 

“Introduction of drones with 

spectral camera for inspecting ship 

surfaces”  

Confidential. A leading company in 

inspection, quality control and 

technical assistance in the fields of 

Regulatory Inspection in Industrial, 

Environmental and Naval Safety, 

Industrial Inspection, Occupational 

Risk Prevention, Acoustic Engineering, 

Telecommunications, Waste, Technical 

Assistance in Civil Works, Construction, 

Management Systems Consultancy, 

and Energy Efficiency. 

CTAG7 

“An offshore structure monitoring 

system for predictive maintenance” 

Project developed by Navantia8 for the 

Saint Brieuc offshore wind farm. 
CTAG 

“Lean system based on visual panels 

for organisation and communication 

in different areas of a shipyard” 

Nodosa shipyard9 CTAG 

“A historic crossroads for 

MECANAVAL S.A.” 
MECANAVAL S.A. TRIVIUM10 

“Introduction of augmented reality 

technology in an auxiliary naval 

company” 

Confidential. Auxiliary company in the 

shipbuilding industry, dedicated to 

carpentry and refitting of different 

types of boat. 

TRIVIUM 

“Proposal for improving a naval 

engine production plant” 

Confidential. A company in the 

shipbuilding sphere which dedicates 

40% of its production to the 

manufacture of four types of engine, 

for which it holds the patents. 

TRIVIUM 

“Introduction of a system to 

monitor the soldering process and 

traceability under offshore 

requirements, in a boiler workshop, 

using Industry 4.0 enabling 

technologies”  

GANAIN S.L.11 GANAIN 

  

                                                                 

 
5 https://soluciones-tecnicas-hr-sac.negocio.site/?utm_source=gmb&utm_medium=referral#details 
6 https://www.gradiant.org/en/ 
7 https://ctag.com/en/ 
8 https://www.navantia.es/en/ 
9 https://www.nodosa.com/index_en.php 
10 https://www.triviumpackaging.com/ 
11 https://ganain.es/en/ 
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3.2. Impact 

In order to assess the impact of the Pilot Experience, a six-month follow-up questionnaire was undertaken by 
phone to the trainees. So, 14 people was interviewed, 57,14% men & 42,86% women. 

This PE made a real impact on the participants who undertook the training, as shown in ¡Error! No se encuentra 
el origen de la referencia., but also on the companies that provided a real case study for which students gave 
an innovative solution.  

 
Figure 6: Summary of the answers that trainees gave during the 6-months follow-up questionnaire 
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Table 5 shows how this Pilot Experience met the main objectives set for it. 

Table 5 Results obtained in relation to the Quality criteria and indicators proposed 

CRITERIA 
MONITORING 

INDICATOR 
RESULTS 

EMPLOYABILITY 

Number of unemployed 

people in this Pilot 

Experience. 

60% of the participants were unemployed when  they 

entered the course. The six-month follow-up survey 

showed that 13 of the 14 interviewed students were 

employed (92,86%) six months later. 100% of trainees 

agree that this Pilot Experience has improved their 

professional background. Therefore, we can conclude 

that this course helped to improve their employability. 

RECOGNITION OF 

QUALIFICATIONS 

Recognition and 

certification achieved in 

the activity itself. 

80% of the students obtained a diploma of 

achievement, and 13.33% received a certificate of 

participation (having completed only the theory and 

not the mentoring section). 

IMPROVED EXPERTISE 

AND SKILLS 

- Average score 

obtained by the 

students. 

- Number of students 

successfully passing 

the course. 

- Average score for the theoretical part (modules + 

webinars): 85.85 out of 100. 

- Average score in mentoring: 7.10 out of 10. 

- 80% successfully passed the course. 

INTERACTION WITH 

SECTOR AGENTS 

Number of participants 

in each stakeholder 

group in the sector. 

- 6 trainers from the industry (private companies 

and research centres) taught webinars, and 4 of 

them took part as mentors in the second phase of 

the programme. 

DEVELOPMENT OF 

ENTREPRENEURIAL 

SKILLS 

Number of participants 

who create a 

company/business in the 

sector. 

- In the student survey, 16.7% of the students 

expressed an interest in entrepreneurship. The 

six-month follow-up survey showed that none of 

the students decided to start their own business. 

Therefore we can conclude that the course did 

not help to develop their entrepreneurial skills. 

INNOVATIVE 

APPROACH 

- Number of 

participants in 

mentoring. 

- Satisfaction level of 

companies/mentors 

in relation to the 

improvements 

proposed by 

students. 

- 80% of the students took part in the mentoring 

process. 

- 75% of the mentors said that the contributions 

they received were of interest, although only 50% 

considered them applicable to their company in 

real life. 

REPUTATION AND 

IMAGE 

Recognition of the 

course by the students 

before and after taking 

it. 

- 58.3% would recommend this course to other 

people.  

ATTRACTIVENESS  

Number of students who 

would consider a career 

in the shipbuilding 

sector. 

- 83.4% would like to pursue a career in the sector. 

Of this total, 66.7% would opt for providing 

services as an employee, while 16.7% would 

prefer to start their own business. During the six 
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CRITERIA 
MONITORING 

INDICATOR 
RESULTS 

month follow-up survey of those looking for a job 

(10), 80% sought a job in the naval-maritime & 

ORE sectors, while the other 20% sought in the 

automation, metal and transport sectors. It is 

noteworthy that 100% of women chose the naval 

sector and found a job in it. 

FLEXIBILITY 

- Nº of different 

engineering 

specialisations. 

- Nº of students per 

engineering 

specialisation. 

- % of national and 

international 

students. 

- Satisfaction level 

with the schedule 

and method used 

(online training). 

- Background of participants was diverse, coming 

from 5 different engineering specialisations. 

- Naval and oceanic engineering: 4 students.  

- Electronic engineering: 4 students.  

- Marine engineering: 2 students. 

- Engineering in industrial design: 1 student.  

- Aerospace engineering: 1 student. 

- There were 2 international students in a total of 

15, i.e. 13.33% of the students. 

- The satisfaction level with the length of the 

course was 3.9 points, and satisfaction with the 

platform used was 4.6 points (over 5). 

Following the Knowledge transfer plan, ASIME met with the University of Vigo in order to include the Innovation 
Manager course as part of its training offer. There is a need for this type of initiative, which includes innovative 
content and up-to-date technologies, to meet the demands of the sector, looking to the future in partnership 
with official educational bodies and institutions. 
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4. European added value 

This Pilot Experience highlights the Europe-wide need to get engineering graduates to engage with maritime 

industries and technologies. The results demonstrated the added value of enhancing relationships between 

industry and education. Internships at shipyards, or at least mentoring programmes give students a first-hand 

experience that might enhance their interest in developing a professional career in the shipbuilding sector. 

The strategic framework for European cooperation in Education and Training (ET 202012) highlights that more 
sectoral organizations should contribute to the design and delivery of educational programmes. Bringing real 
problems from industry to the classroom is a clear example of cooperation in educational programme design.  

One transversal action line of this project is to work towards gender parity. Through this PE inclusive culture is 
being promoted following the Council Recommendations on promoting common values, inclusive education, 
and the European dimension of teaching13. 

A shortage of suitably skilled workers has been identified as blocking growth in nearly all blue growth economic 
sectors14. The training undertaken contributed to strengthening the shipbuilding sector with a skilled labour 
force which responds to the labour market needs15. 

 

For those interested in replicating this kind of training, it is recommended that the following key learning 

elements should be taken into consideration: 

1. Identify trainers from industry: For this training we looked for leaders/managers at shipbuilding 

companies and research and technology centres, with at least 5 years of experience in the subjects to 

be taught and with a good level of English.  

2. Engage with industry collaborators: The mentoring approach was key for the purpose of attracting 

young talent to the shipbuilding sector. Therefore, it is necessary to engage with industry collaborators 

to provide real case studies. 

3. Take a flexible approach: The delivery of the PE online showed advantages over face-to-face classes, 

the fact that students can learn at their own pace is a plus factor, therefore this kind of format could be 

implemented in formal education courses. 

 

 

 

  

                                                                 

 
12 2009/C 119/02 Council conclusions of 12 May 2009 on a strategic framework for European cooperation in 
education and training (ET 2020). https://eur-lex.europa.eu/legal-
content/EN/ALL/?uri=CELEX:52009XG0528(01) 
13 2018/C 195/01 Council Recommendations on promoting common values, inclusive education, and the 
European dimension of teaching. https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32018H0607(01)&from=EN 
14 COM(2012) 494 final “Blue Growth opportunities for marine and maritime sustainable growth” 
https://ec.europa.eu/maritimeaffairs/sites/maritimeaffairs/files/docs/body/com_2012_494_en.pdf 
15 Work-based learning in Europe: Practices and policy pointers. 
https://www.skillsforemployment.org/KSP/en/Details/?dn=WCMSTEST4_057845 

https://ec.europa.eu/education/policies/european-policy-cooperation/et2020-framework_en
https://ec.europa.eu/maritimeaffairs/sites/maritimeaffairs/files/docs/body/com_2012_494_en.pdf
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 

the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 
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1. Context  

Worldwide efforts to enhance the environmental performance of shipping have been intensified over the last 
few years, in order to be aligned with market requirements and comply with all relevant global and European 
policies and regulations1. The corresponding implications for the shipbuilding value chain are therefore 
significant, with shipyards concentrating increased efforts into ‘greening’ their operations. 

The shipping industry is currently focusing on the integration of new technologies into its value chain in order to 
tackle the current environmental challenges that deal with (i.e. mitigation of climate change impacts; 
successfully meeting the new regulations’ requirements and reduction targets that have been set)2. Key green 
and digital technologies (e.g. alternative fuels, digital twins, additive manufacturing, robotics, etc.) are 
increasingly affecting the shipbuilding and ship-repair activities, raising concerns about their present and future 
impact on the skills and training needs of the industry and its employees. Thus, employees need to develop a 
better understanding of how the sector is changing.  

To this end this Pilot Experience is addressed to those shipbuilding and ship-repair professionals with a technical 
background who wish to upskill or reskill their current skillsets, as well as to unemployed people who are 
interested in gaining valuable knowledge on new technologies. 

 

Challenges addressed 

1. Supply the labour market with highly-qualified technical personnel able to address the emerging 
business trends and practices. 

2. Standardize the procedure of the identification of skill shortages in the sector and addressing them 
through technical training seminars.  

3. Enhance all relevant public and private stakeholders’ collaboration to jointly design these trainings 
and ensure its acceptance.  

4. Support the certification of these training seminars to guarantee that the learning outcomes and 
competences are formally recognized across different contexts and countries. 

 

  

 
1 The European Green Deal. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN 

2 International Convention for the Prevention of Pollution from Ships (MARPOL). Available at: https://www.imo.org/en/About/Conventions/Pages/International-Convention-for-the-Prevention-of-Pollution-from-Ships-(MARPOL).aspx 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN
https://www.imo.org/en/About/Conventions/Pages/International-Convention-for-the-Prevention-of-Pollution-from-Ships-(MARPOL).aspx
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2. Overview of the “Training Seminar on 

Additive Manufacturing and Risk 

Management in the Shipbuilding and Ship 

Repair Sectors” 

The “Training Seminar on Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repair 
Sectors” Pilot Experience organized by the Centre for Research and technology Hellas (CERTH) and WEGEMT, 
builds upon the MATES skills intelligence analysis conducted for the shipbuilding sector3 and aims to develop 
and implement an effective method for addressing the identified current and future skills gaps and shortages. 
Its particular emphasis is put upon technical training since such programmes were found to be missing across 
the European context. 

This Pilot Experience’s main goal and objectives are the following:  

a) to standardize the procedure of exploiting the results of a skills intelligence analysis in the shipbuilding 
sector in order to better inform current and future technical training programmes in close consultation 
with all key public and private stakeholders at national or even European level 

b) to support the sector’s growth by facilitating the building of technical know-how related to the 
transition of the shipping sector towards a more sustainable future 

 

The “Training Seminar on Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repair 
Sectors” was held online, due to the restrictions of the COVID-19 pandemic, on the 10th and 11th of June 2021. 
It was delivered in Greek and reached 60 attendees. A brief description of the participant is provided in Figure 
1 below. 

 

 
Figure 1: Summary of the training seminars’ participants 

  

 
3 Sdoukopoulos et al. (2021). Baseline Executive Report on Present Skills Gaps in Shipbuilding and Offshore Renewables Value Chains. Available at: https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.1-Baseline-Executive-Report-

Jan-2021-1.pdf 

https://www.projectmates.eu/pilotexperience/training-seminar/
https://www.projectmates.eu/pilotexperience/training-seminar/
https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.1-Baseline-Executive-Report-Jan-2021-1.pdf
https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.1-Baseline-Executive-Report-Jan-2021-1.pdf
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During Day 1, there were two sessions dedicated to: 

a) Additive Manufacturing: In this session, the profession of Additive Manufacturing Specialist was 
presented through an in-depth analysis of its current status, the future trends and the necessary skills 
and knowledge regarding this occupation. The lack of corresponding standards and institutional 
frameworks received particular attention. Then, the training focused on the 3D Printing process with 
additional information about 3D printed spare parts for the shipping industry. The latter were 
introduced through detailed presentations of relevant case studies. The session concluded with 
information about the Additive Manufacturing process in shipping covering all aspects from the Part 
Design to the Approval and Certification processes for 3D printed parts for ships as well as details on 
Additive Manufacturing facilities. 

b) Introduction to Risk management processes: This session put emphasis on the introduction of new 
technologies in industrial manufacturing and how to develop a Risk management plan considering 
relevant implications on the manufacturing process.  

Day 2 was focused on Risk Management and more specifically on subjects like (i) Risk identification; and (ii) 
Monitoring and control and how these processes are affected by the adoption of new technologies. 

 

  

  
Figure 2: Indicative training provided during the seminar  
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3. Achievements 

3.1 Results of the consultation process  

3.1.1. An innovative methodological approach for designing training seminars 

To develop a commonly accepted methodological approach for designing and implementing technical training 
programmes, the methodological steps that were followed, are summarized below: 

a) All the key ‘green technologies’ that already have an impact on the shipbuilding sector or are expected 
to do so in the near future, were identified, grouped into broad categories and, then matched with 
technical occupational profiles, as indicated through the MATES project4,5. Therefore, the impact of 
each technology on each technical occupational profile was assessed and it was highlighted which of 
them should be prioritised through a technical training. 

b) The results of the aforementioned matching exercise were presented in a series of workshops with key 
public and private stakeholders relevant to the shipbuilding and ship-repair sectors in Greece (i.e. the 
Greek Ministry of Maritime Affairs and Insular Policy, relevant chambers and industry associations, 
individual enterprises, etc.), who validated them. 

c) The aforementioned stakeholders pointed out the most prominent technological trends for which a 
specific technical training seminar should be developed based on the current upskilling and reskilling 
needs of the sector’s workforce. During this process, the recent plans for reviving the shipbuilding 
industry in Greece were also taken into due consideration.  

d) The training seminar and its corresponding training materials were prepared and the delivery of the 
Pilot seminar was realized. Several stakeholders attended the seminar (i.e. technical professionals; 
unemployed people with relevant educational / professional background; public sector actors; etc.), 
who then provided  useful recommendations that should be taken into account for the seminar’s future 
replication not only in Greece, but in other European countries as well. These recommendations deal 
mostly with the appropriate formatting of the seminar, the future topics that should be covered, the 
necessity of a certification to be awarded, etc. 

 

Figure 3: Matching matrix of key ‘green’ technologies of the shipbuilding sector with technical occupational profiles  

 
4 Sdoukopoulos, E. et al. (2021). Baseline Executive Report on Present Skills Gaps in Shipbuilding and Offshore Renewables Value Chains. Results of the MATES project. Available at: https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-

D2.1-Baseline-Executive-Report-Jan-2021-1.pdf  

5 Ergas, I., and Smyrnakis, G. (2020). Foresight scenarios identifying future skills needs and trends. Results of the MATES project. Available at: https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.3-Foresight-scenarios-Jan-2020.pdf  

https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.1-Baseline-Executive-Report-Jan-2021-1.pdf
https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.1-Baseline-Executive-Report-Jan-2021-1.pdf
https://www.projectmates.eu/wp-content/uploads/2021/01/MATES-D2.3-Foresight-scenarios-Jan-2020.pdf
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3.1.2. Additive Manufacturing and Risk management course 

Through the consultation process and the MATES project findings, the importance of Additive Manufacturing 

(3D printing) was highlighted considering that it is increasingly used by the industry at global scale and is one of 

the key digital and green skills’ trends in the sector now and in the future.  

Advantages of Additive manufacturing to the shipbuilding and ship repair 

sectors 

Contributes significantly to the automation, mass customization and ‘greening’ of the shipbuilding and ship 
repair activities 

Allows the timely and cost-effective production of ship components and spare parts 

Allows shipyards to significantly reduce their waste & energy consumption, compared to the conventional 
manufacturing techniques 

The on-demand production can lessen redundant stock parts and the corresponding transport needs and 
their implications due to the onsite manufacturing.   

Furthermore, based on the insights of the participating experts the importance of Risk Management was 
highlighted with reference to the impact of emerging technologies on decision-making, dynamic risk assessment, 
supply chain management, monitoring and control, and health & safety processes. These factors contribute 
significantly to the development of more competitive business models and to the adoption of a more proactive 
and efficient approach to managing risks associated with the shipbuilding and ship-repair activities. 

Certification of attendance 
One of the main goals through this Pilot Experience is its formal recognition and the provision of certification 
that officially proves the acquired knowledge and skills. To this end, the Port Training Institute “EXANTAS”6 that 
specializes in delivering training to employees in the port industry and related sectors, was involved in the whole 
process and awarded the attendees with a Certificate of Attendance. 

Training material  
The “Training Seminar on Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repair 

Sectors” Pilot Experience generated useful training material which can serve as a reference base for those who 

wish to be introduced to the addressed topics. All the relevant material is available through the MATES project 

website and include: 

Five presentations7 about the Additive Manufacturing process and the profession of Additive 
Manufacturing Specialist. 

This training unit allowed attendees to learn about:   
- The basics of 3D printing and how it can be applicable for the 

production of maritime spare parts.  
- The Qualifications and Certification processes of Additive 

manufacturing parts for marine and offshore applications. 

- The main trends and concepts of additive manufacturing and 
how they influence changes on the current and future 
occupational profiles, so that they can understand what new 
skills and qualifications will be necessary for 3D printing. 

 

 

 
6 The Port Training Institute “EXANTAS” is a Level 2 Lifelong Learning Centre certified by the National Organization for Certification of Qualifications & Vocational Guidance (EOPPEP). 
7  http://marinetraining.eu/node/3406 

http://marinetraining.eu/node/3406
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Two presentations about the Risk Management process and additional training material7.  

 

This training unit introduced attendees to the Risk 
Management process by: 

- Getting them familiar with the new technologies’ 
impact on risk management. 

- Analysing the structure of a risk management plan 
and the steps that should follow for its 
implementation. 

- Explaining the identification and management of 
risks. 

- Focusing on the monitor and control of risks that 
challenge the shipbuilding and ship-repair sector. 

 

 

3.2 Main Impact 

The “Training Seminar on Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repair 
Sectors” Pilot Experience was supported by the Greek Ministry of Maritime Affairs and Insular Policy with the 
Deputy Minister addressing an opening statement at the first day of the seminar. In order to determine if this 
kind of support was decisive for attendees to attend the training as well as assess the overall impact of this Pilot 
Experience and facilitate its achieved results uptake, a questionnaire was developed to collect the participants’ 
feedback about the seminar. The results of this survey are presented below. 

Figure 3 highlights that 63% of the attendees found the training very useful and 53% answered that it can help 
them in their professional career in the shipbuilding and ship-repair sectors. 97% would recommend the training 
and the main topics they would be more interested in future editions are Robotics and Electrification in Shipping. 

  

  
Figure 3: Results of the training satisfaction survey 
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Figure 4 shows that 80% of the attendees think that the balance between theory and practice was right and appreciate 
the fact that the training was supported by an institutional body. 97% considered it important to receive a certificate of 
completion and are interested in upgrading their knowledge on that topic. 

 

  

 
 

Figure 4: Results of the training satisfaction survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

80%

20%

Do you think that the balance between theoretical and 
practical knowledge was satisfactory?

YES NO

97%

Do you consider it important to provide a certificate of 
attendance to participants?

YES NO

79%

21%

Does the support of such a seminar by an institutional body 
affect your decision to attend?

YES NO

 

 

“I must congratulate you for this initiative and emphasize that the existing 

framework of cooperation between research, industry and public actors 

constitutes a key enabler that can further support several economic 

activities on the maritime domain. We are glad to participate in this effort 

together with Industry representatives which support the great deal of 

knowledge we hold on the shipbuilding and ship repair sectors.” 

KONSTANTINOS KATSAFADOS, Deputy Minister of Shipping of Greece 

 

 

“Congratulations for this training seminar. Innovative ideas, technological 

achievements as well as exchange, creation and transmission of know-how 

are platforms that enable the development of key actions aiming to revitalise 

the shipbuilding and shiprepair sectors. Piraeus Chamber of Commerce and 

Industry will always support such initiatives.” 

VASSILIS KORKIDIS, President of Piraeus Chamber of 

Commerce and Industry 

97%

Would you be looking for more information, and gain more 
knowledge on the topic of the seminar?

YES NO
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4. The European added value  

The “Training Seminar on Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repair 
Sectors” Pilot Experience aimed to provide professionals and unemployed people that have a technical 
background related to the Shipbuilding and Ship-repair industry, with non-formal training. The seminar focused 
on Additive Manufacturing and Risk Management, (a) thus addressing a key European and global digital and 
green trend in the sector and (b) supporting the sector’s further growth at national and European level through 
the upskilling and reskilling of its attendees. 

The methodological approach adopted for designing and delivering the Pilot Experience, engaged all relevant 
stakeholders, industry and the education and training providers. In addition, the seminar focused on the main 
current and prospective skills needed by the industry.  

This training is aligned with key European policy frameworks, regarding both the promotion of Life Long Learning 
(LLL8), especially in the areas of ‘green’ technology and digital competences, and the environmental challenges 
that the European shipbuilding and ship-repair industries are dealing with9, 10. 

This Pilot Experience was delivered considering the current needs for the revival of the shipbuilding and ship-
repair sectors in Greece and in other European countries, following up emerging trends, and business practices. 
The standardization of the procedure followed for the realization of this PE (i.e. conducting a skills intelligence 
analysis – as performed in MATES, sharing results with key stakeholders and commonly designing properly 
certified training programmes) is expected to greatly benefit the sector. It may act as a self-learning cycle, where 
new information is integrated at each cycle so that available training programmes are properly informed and all 
the latest developments are integrated in a timely way. This is also its main innovative element, which is 
expected to make a significant contribution to the shipbuilding training in several European countries. 

For replicating these activities in other contexts, it is recommended that the following key learning elements 
should be taken into consideration: 

Methodology 

In order to standardise this upskilling/reskilling 
training, the following steps have to be followed:  

1. carry out an updated skills intelligence analysis 

2. integrate the results into targeted E&T offers  

3. engage relevant public stakeholders in all 
individual processes 

Key stakeholder engagement 

Industry, academy, and governmental bodies 
collaboration during the design phase of the technical 
training seminar ensures its quality & up-to-date 
structure. In addition, it facilitates its promotion to 

interested, potential participants. 

Balanced theoretical and practical knowledge 

Based on the feedback received, this type of training 
should include both theoretical and practical 
content. The practical part of future training 
seminars/courses could include, inter alia, targeted 
visits to relevant facilities, workshops, use of 
simulators, etc. 

International expertise 

Including international experts from well-known 
organisations/companies makes it more attractive 
and increases its attendance rates. 

Certified learning 

Officially recognised certificates of attendance 
attract participants for future seminars/courses 
since they guarantee a high-quality course and can 
also facilitate workforce mobilisation across 

different countries. 

Support of institutional bodies 

Such support is recommended to ensure the formal 
recognition, sponsorship and support of future 
seminars/courses by relevant institutional bodies in 
order to attract the interest of young graduates and 
professionals. 

 
8 European Council’s Recommendation on Key Competences for Lifelong Learning. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H0604(01)&from=EN 

9 European Skills Agenda. Available at: https://ec.europa.eu/social/BlobServlet?docId=22832&langId=en 

10 The European Green Deal. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H0604(01)&from=EN
https://ec.europa.eu/social/BlobServlet?docId=22832&langId=en
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1576150542719&uri=COM%3A2019%3A640%3AFIN
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 

the MATES website and include: 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology 

Skilling Strategy is an EC-funded, ERASMUS+ project whose objective is to develop a skills strategy that 

addresses the main drivers of change in the maritime industries, in particular shipbuilding and offshore 

renewable energy. 

The MATES Pilot Experiences are vital components of the strategic design of the project. They consist of a 

series of activities that fall in line with the priority areas needed to support training and development of the 

shipbuilding and offshore renewable energy industries. This report summarises the outcomes and learning 

elements from one of these Pilot Experiences: Maritime on the Loop of Ocean Literacy (MOL2). 

Target beneficiaries include students, teachers, trainers, skilled workers and those who have recently joined 

the workforce. The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the 

maritime skills gap and increasing both sectors’ overall competitiveness and attractiveness. The insights gained 

from these activities feed directly into the long-term MATES Action Plan, which contains policy 

recommendations and best practices. 

Results from these Pilot Experiences are particularly relevant for the following stakeholder groups: 

 Local Government in charge of education 

 Industry 

 Research and Development Centres/Universities 

 Vocational and Educational Training (VET) Centres 

 Secondary Schools 

 

Transitioning to a Blue Economy is a key priority for the European Union1. However, many EU citizens and in 

particular younger groups, still do not know very much about fundamental aspects of the ocean nor about the 

many professional opportunities associated with the Blue Economy2. 

In this context, the term Ocean Literacy has a good deal of importance: it refers to individuals’ understanding 

of the ocean’s influence on them, and their own influence on the ocean. This concept, originally coined in the 

United States only in 2001, was not addressed by European projects until 20113. An ocean-literate person 

understands the importance of the ocean to humankind; is able to communicate about the ocean in a 

meaningful way; and perhaps most important of all, can make informed and responsible decisions regarding 

the ocean and its resources4. Thus, developing Ocean Literacy knowledge is a vital way to help citizens to 

appreciate the ocean’s environmental importance, as well as our relationship with the ocean, and how the 

ocean is adversely affected by negative, man-made impacts. 

Non-formal marine science education at primary school has proved to be a successful way of increasing 

children’s knowledge about Ocean Literacy5. Within this context, there is evidence that directly involving 

young people in activities linked to the maritime sector and encouraging them to be good stewards of the 

marine environment will help them, not only to develop their Ocean Literacy skills but will also raise 

awareness and provide knowledge on blue careers. 

                                                                 
1 Developing a sustainable blue economy in the European Union, European Commission – ec.europa.eu/commission/presscorner/detail/en/ip_21_2341 
2 R. M. Fernández Otero, G. A. Bayliss-Brown, and M. Papathanassiou, Ocean Literacy and Knowledge Transfer Synergies in Support of a Sustainable Blue 
Economy, Front. Mar. Sci., vol. 0, 2019, DOI: 10.3389/fmars.2019.00646 
3 Ocean Literacy Europe, May 14, 2015. oceanliteracy.eu 
4 Cava, F., Schoedinger, S., Strang, C., & Tuddenham, P. (2005). Science content and standards for ocean literacy: A report on ocean literacy. Retrieved March, 
25, 2015 
5 M. Mokos, G. Realdon, y I. Zubak Čižmek, How to Increase Ocean Literacy for Future Ocean Sustainability? The Influence of Non-Formal Marine Science 
Education, Sustainability, vol. 12, nº 24, p. 10647, 202 

https://ec.europa.eu/commission/presscorner/detail/en/ip_21_2341
http://oceanliteracy.eu/
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Whilst the value of experiential learning in an Ocean Literacy context has not been explicitly assessed to date, 

such forms of learning and connecting are known to improve knowledge and skills, and to facilitate 

opportunities for young people to develop positive connections and attitudes towards ocean environments6,7. 

 

2. Overview of the MOL2 

The purpose of the MOL2 (Maritime on the Loop of Ocean Literacy) Pilot Experience was to improve young 
peoples’ Ocean Literacy by increasing their understanding and awareness of the marine environment and 
related industries. The initiative promoted youth involvement in marine protection by making them reflect on 
the best ways to reduce their environmental impact in the ocean and by providing tools to help them to make 
informed and responsible decisions regarding the ocean and its resources. 

The main objective of MOL2 was therefore to develop educational and training methods focused on real 

industry-relevant skills, which would be suitable for younger audiences. 

Specific objectives of MOL2 were to: 

 Introduce marine industries and related employment opportunities to teenagers. 

 Provide short courses on maritime technologies to students, while encouraging industry 
involvement in the training programmes. 

 Promote careers for women in STEAM (Science, Technology Engineering, Arts and Maths). 

The initiative, conducted in two quite separate locations: Galicia (Spain) and Trieste (Italy), piloted two ways of 
approaching secondary school students and teachers to promote Ocean Literacy and the technologies and 
skills linked to the maritime sector. In Spain, technical workshops were conducted as part of a larger 
competitive raft-racing event. Meanwhile, in Italy, industry partners conducted classroom visits to engage 
students with practical examples of some of the professional opportunities available in maritime careers. 

This report outlines the approach taken in each case study and summarises learning outcomes that can be 
applied to other contexts such as different settings and geographic locations.  

2.1. MOL2 (Spain) 

The MOL2 (Spain) pilot was conducted with the purpose of supporting the Regata Solar8: an annual raft 

building competition based in Galicia, Spain, organised by Marine Instruments Ltd9., a maritime technical 

company that develops and manufactures electronic equipment. Teams entering the regatta have to build a 

radio-controlled electric vehicle powered only by solar energy. Teams develop their entries throughout the 

academic year and the competition takes place at the end of June. There are three prizes based on the 

efficiency, performance and design of the raft. The winning team receives a 3D printer for their school. 

The regatta provides a good opportunity to 

challenge students’ skills. However, success is 

largely dependent on the level of commitment 

and engagement of their respective Technology 

teachers. The media lab A Industriosa10 provides 

some technical support to the teams but this is 

limited and participants usually find the project 

quite demanding. 

CETMAR identified an opportunity in this context 

to provide both Ocean Literacy education and 

                                                                 
6 K. Dubickas y A. Ilich, Becoming an ocean advocate through experiential learning, Oceanography, vol. 30, nº 4, pp. 10-11, 2017 
7R. Kelly et al., Connecting to the oceans: supporting ocean literacy and public engagement, Rev. Fish Biol. Fish., pp. 1- 21, 2021 
8 regatasolar.org 
9 marineinstruments.es 
10 aindustriosa.org is based on the idea of MIT Media Lab: cbsnews.com/news/mit-media-lab-making-ideas-into-reality-future-factory 

Teams entering the IV Regata Solar in Galicia (Spain) in 2019 getting 
ready for the competition. © Fundación CETMAR 

https://www.regatasolar.org/
https://www.marineinstruments.es/
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practical skills training to secondary school teachers and students in a fun and engaging way. From January to 

April 2020, the CETMAR team conducted six workshops with regatta participants covering topics such as 

management of priorities, CAD and 3D printing, boatbuilding with polyester, wood and bamboo, as well as 

electronics, remote control and telemetry. Most of them were held before the COVID-19 lockdown and 

therefore were classroom- based. Only the final workshop had to be adapted to an online format. 

All teams registered for the 2020 edition of the Regata Solar were invited to participate in these workshops. 

This project-based extra-curricular activity encouraged students to take an interest in technology and 

renewable energy at the same time as improving their awareness and concern for the marine environment. 

OUTCOMES 

• The Regata Solar Terms of Reference (TOR) for the design award were reviewed in view of the 
implementation of this training. These now take into consideration not only the aesthetic design of 
the rafts as in previous competitions, but also the technologies and a circular economy approach to 
be used in the design and the building process. The TOR also took into consideration the materials 
used, waste management, or the carbon footprint reduction of each project, in line with the 
sustainable development goals11. 

• Due to COVID-19 restrictions, both the 2020 and 2021 Regata Solar competitions were cancelled. 
Nevertheless, the feedback from teachers and students who attended CETMAR’s workshops was 
positive (Figure 1). More than 90% of the responses agreed that the training had been useful for 
improving the skills needed for the competition, and that these skills can also be applied in other 
contexts. Moreover, 77% stated that they had improved their Ocean Literacy. 

 

 

                                                                 
11 undp.org/sustainable-development-goals 

  

Left: Secondary school teachers at A Aixola registering for the MOL2 training. Right: Wood working workshop. © Fundacion CETMAR 

Figure 1: Survey responses from attendees of the Galician workshops. Total of 46 answers (21 teachers and 25 students). 

https://www.undp.org/sustainable-development-goals
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2.2. MOL2 (Italy) 

The objective of MOL2 (Italy) was to engage final year high school students with the digital technologies used in 

the shipbuilding and maritime sectors. The workshop was held at Istituto Nautico Tomaso di Savoia, Naval 

School of Trieste in February 2020. In October 2020, four Trieste secondary schools were interested in 

undertaking the industry-led sessions. Unfortunately, due to the COVID-19 lockdown, distance learning was in 

operation in all secondary schools, which made it impossible to undertake the Ocean Literacy and 3D scanning 

activities. Thus, in November 2021, a second edition of the Pilot Experience was held at Liceo Scientifico G. 

Galilei, a scientific secondary school, with a curriculum focused on STEAM-related subjects, and at the Istituto 

Tecnico A. Volta. 

The workshop covered an introduction to Ocean Literacy and an overview of 3D scanning. It was conducted 

during three-hour sessions held in two classrooms of about 25 students each. Knowledge of 3D scanning is a 

skill in high demand in the job market. Therefore, the MOL2 activities made a significant contribution to aligning 

students’ skills with industry demands. 

The workshop took place over two consecutive days: 

• Day 1 focused on the importance of measuring objects. The workshop explained why accurate 

measurements are important in marine engineering and shipbuilding and introduced 

photogrammetry. 3D laser scanning and a photographic survey of an object were carried out during a 

practical session. 

• Day 2 saw students compare outputs from the 3D laser scanning and photographic survey. Workshop 

leaders also demonstrated how to obtain 3D models from an inflatable object using open-source 

software. The concept of Ocean Literacy was introduced to the students through a presentation with 

the aim of raising the students’ awareness of their impact on the ocean as well as the ocean’s impact 

on them. Finally, the students viewed footage of a vessel’s Bulk Carrier Engine Room and funnel 3D 

survey to gain a new perspective and to see the real day-to-day work that naval companies carry out. 

 

Explaining Ocean Literacy principles to secondary school students in Trieste, Italy. © Cosnav Engineering 
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OUTCOMES 

• As a result of the Trieste workshops, three students from the Istituto Nautico Tomaso di Savoia 
completed a two-week internship at COSNAV’s premises where they worked on 3D scanning and green 
technologies as applied to shipbuilding. 

• During the summer of 2020, COSNAV also hosted three students from Accademia Nautica 
dell’Adriatico who worked in the areas of Ocean Literacy and 3D scanning. This school is also 
interested in replicating the same industry-led training for students enrolled both in first and in 
second years. 

• This training, with the curriculum available on the Marine Training platform12, was provided to eight 
schools. 

• Trieste is strategically placed close to Slovenia and Croatia. Therefore, cross-border links have been 
developed between Italy and Slovenia within the framework of this Pilot Experience, and the Pilot 
Experience’s curriculum has now been translated into Slovenian. 

• Student responses to a survey about their experience of the training were very positive (Figure 2).  
93% learned about Ocean Literacy with 60% interested in learning more about the principles. 

Summary of Participants Engaged in MOL2 

 
Location Galicia (Spain) Trieste (Italy) 

 
Hours of Training 48 6 

 
Participants 

76 (24 teachers + 52 

students) 

50 students (+ 60 more 

expected) 

 
Schools reached 23 8 

                                                                 
12 marinetraining.eu/node/3197 

Figure 2: Summary of the 50 survey responses from students in Trieste. 

https://www.marinetraining.eu/node/3197
http://marinetraining.eu/node/3197
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3.  Achievements 

The MOL2 Pilot Experience created a framework which enables many groups in different geographic locations 
to design similar activities. Here we outline the materials available and their main impact. 

3.1. Results: Education and Training Materials 

The MOL2 Pilot Experience produced valuable training materials that can be adapted and applied in other 
contexts. These materials13 include: 
 

Six video tutorials addressing capacity building to develop engineering projects 

in the boatbuilding area 
  

MOL2 Training: Priority Management MOL2 Training: Free CAD and 3D printing 

Learning outcomes 

Participants learned how to use tools and to have an 

integrated and complete vision of their project, to 

identify their priorities, determine SMART objectives, 

and develop a roadmap for meeting their goals. 

Learning outcomes 

Participants learned the basic rules for designing 

small items for their raft, using the Free CAD 

environment and its main configuration parameters, 

and detailed instructions to design a boat. They 

used Ultimate Cure software to 3D print their 

designs, including troubleshooting common faults. 

  

MOL2 Training: Polyester Modelling MOL2 Training: Wood Gluing 

Learning outcomes 

Participants learned to safely use composites and 

fiberglass-reinforced polyester sheets. They made 

polyester pastes with a resin base, created a flat 

piece in fiberglass-reinforced polyester, and applied 

the pastes to a model. 

Learning outcomes 

Participants learned wood gluing techniques for 

boatbuilding, including gluing a single direction rib 

and a multidirectional lining, understanding the 

benefits that each system can provide. 

 

                                                                 
13 projectmates.eu/pilotexperience/mol2/ 

https://www.youtube.com/watch?v=8Dg1k9dUDuA
https://www.youtube.com/watch?v=7VcbcKUCkz8
https://www.youtube.com/watch?v=TvqQfkXmObQ
https://www.youtube.com/watch?v=WIfD7hENxrs
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MOL2 Training: Uses of Bamboo MOL2 Training: Electronics and Telemetry 

Learning outcomes 

Participants learned the characteristics of bamboo for 

raft-building, and practiced cutting, joins and 

curving techniques. 

Learning outcomes 

Participants learned the theoretical basis of 

electronics and remote frequency controls. They 

replicated a programming task applied to a craft's 

remote control. 

Slideshow about Ocean Literacy and a guideline for companies to contact 

education centres 

 
 

Ocean Literacy and the Maritime Industry of 

Tomorrow 

Protocol for replicating the industry-led talks in 

secondary schools 

Learning outcomes 

Students learned the fundamental principles of 

Ocean Literacy and identified its links with the 

maritime industry. They followed an example of the 

implementation of Ocean Literacy within the design 

cycle using new technologies. 

Learning outcomes 

Other companies might benefit of this protocol to 

follow the steps to establish links with secondary 

schools. 

3.2. Impact 

3.2.1. The Competition Model (MOL2 Spain) 

 A competition model is an opportunity to teach STEAM subjects in a fun and informal way, and for 
participants to gain soft skills, such as leadership and team working. 

 Running or sponsoring competitions is a good marketing strategy for companies, allowing them to 
gain more visibility among a wide audience, and attract younger talent. 

 These competitions could serve different purposes such as to create linkages between schools, VET 

centres and industry; or to develop networking opportunities and pathways for student graduates 

into marine related careers, ensuring alignment of the training offer and the skills demand. 

Even though the target audience of this Pilot Experience was secondary school students and teachers, it 

attracted interest from the University of Vigo. Four students from the Telecommunications Engineering 

programme developed a project which simulated the raft behaviour of the winning raft in the 2019 Regata 

https://www.youtube.com/watch?v=-wNL_as5jOc
https://www.youtube.com/watch?v=29Z_Ixyno2Q
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Solar competition. Since the competitive event was cancelled for two consecutive years, comparing the 

number of registered teams, or gaining feedback from team members about their performance has not been 

possible. Nevertheless, two media labs showed interest in the Experience: AmigusLab14 requested to follow 

the training when possible, and FablabMallorca15 showed interest in having a second round of the Regata Solar 

in Mallorca. Interest in the initiative also came from as far afield as South America, where La Fundación 

Educativa Tecnológica Bilingüe (FUNDETEB)16 is organising the first Regata Solar in Colombia. 

3.2.2. Video Tutorials (MOL2 Spain) 

MOL2 video tutorials were conducted and recorded in Spanish, with English subtitles available for all 

recordings. The files with text in English are available for translation into other languages. Figure 3 shows the 

total number of views for each video. 

 

3.2.3. Industry-led Talks in Classrooms (MOL2 Italy) 

The innovative approach of this Pilot Experience was to introduce the Ocean Literacy principles together with 

more technical content. However, positive feedback was received about holding workshops jointly for teachers 

and students in both the Spanish and Italian activities. 

All schools where industry-led talks were offered were interested in their implementation, and further interest 

has been expressed in Slovenia and Croatia. 

Two entities collaborated in the implementation of this initiative: the company STUDIO BLIZNAKOFF17, based in 

Trieste, and MareFVG18), the Maritime Technology Cluster in the Friuli Venezia Giulia region. 

  

                                                                 
14 Amigus amiguslabs.org/Lab 
15 FablabMallo fablabmallorca.com/rca 
16 fundeteb.co 
17blizstudio.com 
18 marefvg.it/it 

Figure 3: Number of views of the video tutorials from publication date (from April-August 2020 for the three videos on the left and 
from April-June 2021 for the three on the right) to November 2021. 

http://blizstudio.com/
http://marefvg.it/it
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4. European Added Value 

The goal of the MOL2 Pilot Experience was to provide informal education focused on Ocean Literacy and skills 

related to the maritime sector. By trialling the initiative in Spain and Italy, countries with strong connections 

to the sea but where Ocean Literacy has not yet been widely developed, MOL2 has provided us with insights 

that can be applied to a wide range of stakeholders and settings. Two different approaches were undertaken in 

this Pilot Experience to promote Ocean Literacy among young people: a) as an extracurricular activity and b) in 

collaboration with the school staff and held within the ordinary school timetable. 

The case studies presented here highlight the Europe-wide need to get young people to engage with maritime 

industries and technologies. The results demonstrated the added value of enhancing relationships between 

industry and education. Teachers from the secondary schools involved in this Pilot Experience stressed the 

benefits of this short interaction between industry and education centres. 

While MOL2 follows the European Council’s Recommendation on Key Competences for Lifelong Learning 

(LLL)19, particularly in the areas of climate change, sustainability, technology and digital competences, this kind 

of learning experience also helps to develop interpersonal and transversal skills. It is in line with other 

Erasmus+ funded projects such as Boat4schools20. 

This Pilot Experience promotes LLL at a European level to raise awareness of Ocean Literacy. The activities in 

Spain, though held in Vigo, reached out to and attracted a national audience of participants, and the video 

tutorials also had an international impact. In Italy, while the physical activities were held in Trieste, 

dissemination of these activities also impacted internationally on neighbouring countries Croatia and Slovenia. 

For those interested in replicating these activities in a different context, it is recommended to take the 
following key learning elements into consideration: 

1. Engage with stakeholders: Hosting the Spanish workshops in collaboration with an existing, informal 
event (Regata Solar) helped to reach new audiences. 

2. Work with industry collaborators: To develop the workshop materials and ensure their relevance to 

industry, the MOL2 teams engaged with five external industrial contributors (three in Galicia, and two 

in Trieste). 

3. Take a flexible approach: The undoubted success of these two Pilot Experience exemplars clearly 
shows that similar content can be presented in different formal and informal education settings. 

4. Open the workshops to teachers: They can provide a multiplier effect by gaining an experience that 

can be passed on to students year after year. 

5. Record the workshops and deliver them in a video format: This enables organisers to reach more 

participants. In Spain, the Regata Solar organisers received renewed interest in replicating the 

competition at national and international levels thanks to the MOL2 training tutorials that were 

shared on YouTube. 

Additional recommendations for specific stakeholder groups 

Local 

Government in 

charge of 

education 

Encourage secondary and higher education centres to engage in informal 

education opportunities which can help students to learn and think outside of the 

box. Facilitate and promote these activities and lobby local companies to develop 

educational events. 

Industry 

The results of this Pilot Experience can guide and facilitate the involvement of 

interested stakeholders in the organisation of competitive events, calls for prizes 

or other types of non-formal educational events. 

R&D centres/ 

Universities 

VET Centres 

Secondary schools 

                                                                 
19 eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018H0604(01)&from=EN 
20 boats4schools.eu/index.php/home-page-2 

http://boats4schools.eu/index.php/home-page-2/
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“This MATES experience was well received by the students. So much 

that we are thinking of repeating and expanding it by scanning the 

school training ship. In this way, more naval design students of the 

upcoming years can be involved, making them more actively 

engaged”. 

MARTINA VASCOTTO, Naval Architecture teacher 

MARTINA VASCOTTO, Secondary School Naval Architecture teacher 

 

 

“I learned a lot during this course. Having the template program (of 

last year’s competition winners) as basis is great, because all you 

have to do is to focus on adjusting the parameters to your own 

case. I am very pleased with this training.” 

SAÍNZA ARIAS, Secondary School Technology Teacher 

 

 

“My expectations of the wood gluing course were to learn how to build 

the catamaran that we were making for the regatta. The workshop 

was interesting and fun. Bending vessel planks, gluing, and bonding 

processes are techniques that I can easily replicate with my students 

at school. The tools needed are affordable, so I think that building the 

raft with wood is possible.” 
JOSE MARÍA CASAL, Secondary Education Visual Arts Teacher 

 

 

“We are thinking about building the vessel with glass fibre and 

resins for vessels. MATES workshops encourage us to do a 3D 

design for the structure of the raft; print the external structure 

with a 3D printer and coat it with resin to make it waterproof and 

lighter. We want to use both technologies: 3D impression and 

polyester resins.” 

JUAN PENALTA, Secondary School Technology Teacher 

 

 

“I think that what I am learning today will last a lifetime, both in 

terms of priority management and social relationships of almost 

any kind. It could help me in many situations.” 

DAVID DOMÍNGUEZ, Vocational Education Student in Electronic Maintenance 

 

MARTINA VASCOTTO, Naval Architecture 

Teacher 
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 

the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology Skilling 
Strategy, is an EC-funded, ERASMUS+ project with the objective to develop a skills strategy that addresses the 
main drivers of change in maritime industry, in particular shipbuilding and offshore renewable energy. 

The MATES Pilot Experiences (PEs) are vital components of the strategic design of the project. The Experiences 
consist of a series of activities that align with priority areas needed to support training and development of the 
shipbuilding and offshore renewable energy industries. This report summarises the outcomes and learning 
elements from one of those Pilot Experiences: Offshore Renewable Energy Crash Courses.  

This PE was divided into two specific but related PEs 

 Marine Energy Crash Course, led by Aquatera Ltd 

 Offshore Wind energy Short course for VET trainers, led by CIFP Universidade Laboral 

The aim of these courses is to advance the exposure of the fast-developing offshore renewable energy (ORE) 
sector to a) those working in parallel or similar work streams in order to build the awareness and knowledge of 
the sector and ultimately to ensure that the skills requirements for this growing sector are met and b) VET 
teachers, since they are key in future generations of workers. 

The goal of these short courses is to engage professionals who will be able to transfer the knowledge directly to 
industry and future workers of the sector. This is achieved by: 

 raising awareness of ORE as part of the energy mix 

 introducing a basic understanding of ORE systems development 

 providing up-to-date information on the latest situation of ORE in a global context. 

 training VET trainers in real skills needed for working in the wind energy sector 

In line with this, the Marine Energy Crash Course is targeted at professionals who work in a parallel sector to 
ORE which could be oil and gas, aquaculture or related policy, funding or research related positions. The 
teachings in this course were designed to build upon their existing knowledge of the marine environment in the 
specific context of ORE, thereby providing a comprehensive introduction to the fundamental aspects of the ORE 
sector and enhancing their opportunities. 

The EU recognises the climate emergency, committing to 55% fewer greenhouse gas emissions by 2030 
compared to 1990 emissions and to achieve net zero status by 20501. It is foreseen that these significant changes 
to energy systems and infrastructure within these next years can bring significant opportunities for economic 
growth, markets, jobs and technological development. It is widely acknowledged that a strong mix of renewable 
energy solutions including wind, solar, wave, tidal, thermal and salinity energy will be vital to this transition.  

The MATES project, in recognising the importance of this transition and following a practical approach, aims to 
produce a comprehensive and applicable skills strategy supporting further growth in the two sectors targeted 
and strengthening the global competitiveness of European industries. A critical review and analysis of the 
existing needs for education, training and skills in the sectors of shipbuilding and ORE in Europe was conducted 
to address current shortages and gaps in relevant skills and qualifications. 
 

 

 

 

 

 

                                                                 
1 https://www.consilium.europa.eu/en/policies/climate-change/#  

https://www.consilium.europa.eu/en/policies/climate-change/
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2. Overview of the ORE Crash courses 

2.1. Marine Energy Crash Course 

The Crash Course on ORE focused on the “Fundamental principles for developing a commercial ORE project”. 
This course brings the latest experience and learnings from this sector to participants who may be from parallel 
or similar sectors but do not have direct experience or knowledge of the ORE sector. This includes regulators 
and policy makers in the energy sector and workers in aligned but different sectors such as the onshore and 
offshore wind sector, marine operations, fishing, aquaculture, oil and gas. This training was offered under the 
themes of technical, financial, business and environmental aspects of the ORE sector.  

This course is developed by the Aquatera team, who have the unique experience of working in the ORE industry 
around the world and with experience in all aspects of this industry. Additionally, the Course materials have 
been developed in consultation with the Experts in the Offshore Energy and Activities Thematic Group. The PE 
is taught in an informal, user-friendly way and encourages discussion, engagement and participation of the 
attendees. 

Originally, the course was planned to be held in five locations in Europe; 

• Orkney, Scotland where Aquatera is based.  

• Vigo or Ferrol (Spain);  

• Brussels, Belgium;  

• France, and  

• Denmark.  
Unsurprisingly, due to the COVID-19 pandemic still being very much prevalent at the time of implementing the 
course, this was impossible. Instead, the Course took place in an online format. The course was implemented to 
three cohorts of participants between November 2020 and March 2021. The ORE Crash Course provided 54 
hours of training to 39 participants in total, broken down in the following way: 

Table 1: Marine Energy crash course key numbers 

Course date Number of participants Hours of training provided 

December 2020 13 18 

February 2021 8 18 

March 2021 18 18 

There were advantages and disadvantages to this approach. Using Microsoft Teams allowed greater accessibility 
to participants and so there was a strong international presence at the Course. Additionally, it was inexpensive 
and therefore economically efficient for the organiser- Aquatera and also for the participants to attend.  

The disadvantage of this format is that it creates a more challenging atmosphere for engagement, discussion 
and active collaboration. To overcome this, we utilised a suite of tools including group polling software Poll 
Everywhere, group whiteboard tool Jamboard and Microsoft Teams’ breakout groups function to allow for 
group activities to take place and to maximise active engagement with the participants.  

This PE was developed, quality assessed and thoroughly tested with a consistent feedback loop with participants 
and Experts. Feedback received was used in the final evaluation of the PE. Additionally, this feedback was used 
at interim stages in the constant improvement of the PE. The first implementation of the course was to a cohort 
of M.Sc .students at Heriot Watt University. This allowed for the implementation of the course to a group of 
students with an interest in the topics at an early stage of their studies. Important feedback was gathered from 
the students on the content and delivery of the course before further implementation took place. Additionally, 
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the information gathered at the registration stage for each cohort of participants allowed the course materials 
to be tailored to each group depending on their levels of expertise and their particular interests.  

   

• Figure 1: Left chart: Results of the survey to the question: Rate your overall satisfaction with the course. (1= lowest, 5= 
highest; only results 3-5 shown as no responses given as 1 or 2). Middle chart: Results of the survey to the question: The 
instructors knew the content of the syllabus in depth (1= lowest, 5= highest; only results 3-5 shown as no responses given as 
1 or 2). Right chart: Results of the survey to the question: I would recommend this course to a friend/ colleague (1= lowest, 
5= highest; only results 3-5 shown as no responses given as 1 or 2).  

2.2. Offshore wind energy crash course for VET trainers 

This course aims to provide training in the most relevant technical and safety aspects of the wind energy sector 
to VET trainers in order to give them support in their role of delivering up-to-date required skills for matching 
industry needs.  

It was delivered in a face-to-face format in Galicia (Northwest of Spain) in April 2021. The workshop took place 
over five consecutive days. Figure 2 shows the main content of the training. 

Figure 2: Programme of the Wind energy course for VET trainers held in Galicia (Northwest of Spain)  

 

Faculty members from HE-VET (Higher Education Vocational Education and Training) participated in the 
development of the course. The course provided the participants with the opportunity to experience first-hand 
part of the training that is required for workers in the wind sector in both technical and safety skills, as the latter 
is one of the most important training loads in this sector. Theoretical and, above all, practical training was 
combined, including training in virtual reality models applied to the sector. 

3%

41%52%

Course overall satisfaction

3 4 5

3%

24%

69%

Instructors knowledge

3 4 5

10%

28%

59%

Recommendation rate

3 4 5
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Figure 3: Results of the satisfaction survey of the Wind Energy course for VET trainers. Left chart: Results to the statement: 
Contents fulfil my expectations. (1= lowest, 5= highest; only results 4-5 shown, as no responses given as 1, 2 or 3). Middle 
chart: Results to the statement: Contents are innovative (1= lowest, 5= highest; only results 4-5 shown, as no responses given 
as 1, 2 or 3). Right chart: Results to the statement: Knowledge outcomes of this training are useful for my lectures (1= lowest, 
5= highest; only results 3-5 shown, as no responses given as 1 or 2).  

  

OUTCOMES  

• This Pilot Experience has been developed directly by people who have significant levels of direct 
experience in all aspects of marine energy projects, from the supply chain to business management, project 
development and environmental consenting. In this way, this Pilot Experience brings innovation to the 
addressing of skills gaps in the European ORE sector in Europe 

• The Marine Energy Crash course focuses on the skills required for commercial success in the ORE 
industry, as identified by experts in the industry working in the UK and throughout the world (e.g., Europe, 
North America, South America, Africa, Australia and Southeast Asia). 

• Thirteen participants answered the satisfaction survey of the Offshore Wind energy crash course and 
the feedback was positive. All of them agree that this kind of training is key for VET teachers’ upskilling. The 
overall rate was the top one (5/5). The participants highlighted the content of the training since H&S training 
is not available for teachers, and wind farms’ companies are very strict allowing access to wind turbines.   

 

Summary of Participants Engaged in the ORE Crash courses 

 
Location Galicia (Spain) Orkney (UK) 

 
Hours of Training 30 54 

 
Number of people 14 (6 women + 8 men) 39 

 
Number of countries reached 1 15 

  

23%

77%

Contents fulfilled my 
expectations

4 5

31%

69%

Contents are innovative

4 5

25%

33%

42%

Knowledge outcomes of 
this training are useful for 

my lectures

3 4 5
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3.  Achievements 

The ORE Crash Course Pilot Experience provides a framework for replicating similar activities across different 
geographic locations and among many different groups. Here we outline the materials available and the main 
impacts. 

3.1. Results: Education and Training Materials 

Through the development of this PE, materials have been developed in support of the course that are available 
at no charge. These materials cover the contents of the course and allow participants who have undertaken the 
course to spread and share the learnings. Additionally, those who are aware of the course but have not been 
available to attend are able to use the materials to increase their knowledge of the ORE industry. The materials 
are available through the MATES Project2. Please contact Jennifer Fox at Jennifer.fox@aquatera.co.uk if you 
need additional support. 
 

 
Figure 4: Summary of course content and materials including coursework to be completed throughout the Crash Course 

Learning outcomes are designed with a focus on what knowledge, skills, and competences the learner has 
acquired by the end of the learning process. Learning outcomes achieved within the Crash Course are: 

1. Explain and provide several examples of MRE’s role in the global energy mix, and the different stages 
of the sector development in different parts of the world 

2. Apply analytical skills for evaluating the potential of MRE to be implemented in certain settings from 
different sectoral point of views (policy, technology, environment, and business development) 

3. Explain the foundations for concepts and calculations on MRE resources 

4. Explain the key technical aspects of MRE devices 

5. Explain the enabling policy and strategy around MRE development 

                                                                 

2 http://intranet.projectmates.eu/index.php/s/xE5zibmyowp5GbH 

mailto:Jennifer.fox@aquatera.co.uk
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6. Explain the costs and benefits of MRE systems 

7. Explain the potential environmental and social risks around MRE development 

8. Communicate the different stages of MRE systems development and implementation aspects using 
numerical, verbal and visual means 

You can find detailed information about the course here3. 

The materials of the Course have been identified as a transferable Knowledge Output. There are two potential 
applications for this- with policy makers such as Marine Scotland and Welsh Government and with ORE experts. 
With policy makers, it is foreseen that the materials of the course would be used to highlight the opportunities 
within the ORE sector to skilled workers in other marine and maritime sectors. Those policy makers will use this 
as an example of the importance of future planning for this sector and disseminating the details of the 
opportunity within the political framework in which they work, impacting policy and funding opportunities for 
the sector to grow in strength and meet the skills gaps challenges that come with that growth.  

For ORE experts, the materials of the course could be used to expand the opportunities for the material to be 
used in the training of potential ORE workers beyond the capacity that Aquatera has for this training. This will 
increase the capacity of Aquatera’s efforts to educate skilled workers about the opportunities within the ORE 
sector.  

This YouTube video4 summarizes the Offshore Wind energy Short Course for VET trainers. 

Learning outcomes of the Offshore Wind energy Crash Course for VET trainers are: 

• Identify the different technologies of wind turbines and their components 

• Understand the differences of logistics for onshore and offshore wind farms. 

• Be able to safely climb high platforms using the necessary technical means 

• Be able to work in confined spaces 

• Climb a wind turbine safely 

• Recognize the different techniques for repairing and manufacturing wind turbines components  

• Follow essential wind turbine maintenance task though Virtual Reality 

 

 
Figure 5: VET teachers during one of the visits within the offshore wind energy Crash Course 

                                                                 
3 http://intranet.projectmates.eu/index.php/s/x3XLQT6WRt3XKA6 
4 https://www.youtube.com/watch?v=X7oHKFq82kY 

http://intranet.projectmates.eu/index.php/s/x3XLQT6WRt3XKA6
https://www.youtube.com/watch?v=X7oHKFq82kY
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3.2. Main Impact 

The main impacts of the Pilot Experience are: 

• Extended network of informed, educated individuals and professionals who will have the basic 
knowledge to develop the marine energy sector within their own business, and become an advocate for the 
sector (See Table 1 for numbers).  

The implementation of the PE has resulted in an extended network of professional individuals who have received 
a Short Course in the fundamental principles of ORE. These individuals are now encouraged to engage further 
with ORE and to share their learnings with colleagues and peers 

• Full evaluation of the learning objectives of the PE 

The implementation of the PE has allowed validation of the objectives of the MATES project. In other words, it 
has been possible to evaluate this method of addressing skills gaps in the ORE sector 

• Improved VET, LLL, HE5 training curricula  

A workforce which receives a well-designed and delivered VET, LLL, and HE training is more able to perform their 
job well. The training has given the workforce a greater understanding of their responsibilities within their role 
and build their confidence. This confidence will enhance their overall performance and the sector’s 
competitiveness. The investment in training that is made shows any workforce that they are valued. The training 
creates a supportive workplace. Participants may gain access to training they wouldn’t have otherwise known 
about or sought out themselves. A workforce which feels appreciated and challenged through training 
opportunities may feel more satisfaction toward their jobs. 

• Disseminated opportunities in ORE industry and supply chain 

These Courses allow participants throughout the ORE industry and supply chain to strengthen the skills that each 
sub-sector component needs to improve skill weaknesses. This helps reduce any weak links within the sector. 
Providing the necessary training creates an overall knowledgeable workforce which is mobile and can take over 
from one another as needed, work on teams or work independently without constant help and supervision from 
others. A robust training and development programme, such as these courses, ensures that the workforce has 
a consistent experience and background knowledge. The consistency is particularly relevant for an organisation’s 
basic policies and procedures.  

Productivity usually increases when an organisation is engaged and implements training courses, such as these 
courses. Increased efficiency in processes will ensure project success which in turn will improve the company 
turnover and potential market share. Ongoing training and upskilling of the workforce can encourage creativity. 
New ideas can be formed as a direct result of training and development. With this in place, professionals are 
more likely to feel valued if they are invested in and therefore, less likely to change employers. Training and 
development are an additional organisational benefit. Recruitment costs therefore go down due to staff 
retention. 

Since the wind energy course was aimed at VET trainers, the multiplier effect of the Pilot Experience had a big 
impact. The possibility of including it as a European mobility activity for VET trainers6 can be further explored. 

 

                                                                 
5 VET- Vocational Education and Training; LLL- Lifelong Learning; HE Higher Education 
6 https://erasmus-plus.ec.europa.eu/programme-guide/part-b/key-action-1/mobility-vet 
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Figure 6: Screenshots from the ORE Crash Course 

 
Figure 7 Screenshots from the ORE Crash course 
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4. The European Added Value 

This PE has targeted EU Policy objectives as shown in Table 2. 

Table 2: Details of how these PE targets are relevant EU Policy Objectives 

EU Policy Objective How Pilot Experience targets the Relevant EU Policy Objective 

Skills agenda7 
 
 

- Providing direct engagement and knowledge exchange with 

SMEs who have applied high-tech-skills in their businesses by 

facilitating industry visits and dialogue. This is done through 

these courses by providing direct access to industry experts 

 

European Pillar of Social Rights  
 
 

- Ensuring inclusivity is adhered to when selecting participants 

- Providing avenues for upskilling and growing confidence by 

incorporation of new knowledge into training curricula 

- Promoting self-worth and personal skills values by integrating 

acknowledgement and certification of attainments 

 

Open science8 
 
 

- Ensuring public accessibility to training material and appropriate 

case studies by encouraging all participating partners to practise 

publishing open research, utilising open access, and 

communicating scientific knowledge generated from the PE to 

the wider ORE professional and extended end users. In this case, 

all materials of the courses are openly available.  

 

Blue Growth and Economy9 
 
 

- Targeting the energy sector relevant to blue economy by 

focusing on ORE in the curricula 

- Promoting sustainable marine resources management through 

clean energy technology  

Explaining the direct correlation between low carbon technology 

and the aims of blue growth and economy 

DigiComp (Digital Competence 
Framework for Citizens)10 
 
 

- Utilising ICT platforms in delivering course material  

- Introducing relevant ICT programmes 

EntreComp (Entrepreneurship 
Competence Framework)  
 

- Providing examples of and industry lessons learnt in accessing 

routes/channels for business start-ups in ORE 

 

Depending on the results of the MATES Project, it is foreseen that this PE will be scaled up to be offered to larger 

numbers of participants on a wider geographic scale. There are additional opportunities on local, national, 

European and global scales to offer this course to consistently improve the ocean literacy and general knowledge 

and education of professionals, policy makers and researchers on the topic of ORE. Aquatera will carry forward 

the learnings from the MATES Project to implement this course around the world.  

                                                                 
7 ‘New Skills Agenda for Europe - Employment, Social Affairs & Inclusion - European Commission’. [Online]. 
Available: https://ec.europa.eu/social/main.jsp?catId=1223.  
8 A. M. Kaplan and M. Haenlein, ‘Higher education and the digital revolution: About MOOCs, SPOCs, social media, 
and the Cookie Monster’, Bus. Horiz., vol. 59, no. 4, pp. 441–450, Jul. 2016. 
9 ‘COM (2012) 494 final. Blue Growth opportunities for marine and maritime sustainable growth’, Policy 
Document. 
10 ‘COM (2012) 494 final. Blue Growth opportunities for marine and maritime sustainable growth’, Policy 
Document. 

https://ec.europa.eu/social/main.jsp?catId=1223
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Indonesia has particularly strong prospects for developing offshore / near-shore renewable energy resources 

including floating solar, tidal, offshore wind, wave and thermal energy. 

To extend its impact and as part of EU MATES’ legacy, the ‘Pilot Experience – Introduction to Marine Energy’ will 

be delivered remotely to a wide range of audiences during Indonesia’s National Renewable Energy Conference, 

EBTKE ConEx in November 2021. The event is an official annual event of the Indonesian Renewable Energy 

Society with full support from the Ministry of Energy and Mineral Resources, Republic of Indonesia. 

To ensure that the programme is fit for purpose, the EU MATES Pilot Experience training material has been 

tailored to Indonesia’s needs and situations, with support from the UK-Indonesia Bilateral MENTARI Programme. 

In the future, the introductory-level training programme could be further replicated in collaboration with the 

MENTARI Programme, and advanced level material could be created and delivered, contributing to Indonesia’s 

skills development agenda in the area of low-carbon, just energy transition. 
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All Layman Reports and education and training materials from all the MATES Pilot Experiences are available on 

the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 
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Results from this Pilot Experience are particularly relevant for the following stakeholder groups: 

• Local Government in charge of education and vocational and educational training (VET) 
• Industry 
• Research and Development Centres/Universities 
• VET Centres 
• Secondary Schools 

1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology Skilling 

Strategy is an EC-funded, ERASMUS+ project whose objective is to develop a skills strategy that addresses the 

main drivers of change in the maritime industries, in particular shipbuilding and offshore renewable energy. 

MATES project established a prioritisation system for 22 Lines of Actions, within which the most important 

training needs and skills gaps fit. The Pilot Experiences (PEs) were then designed to be coordinated with these 

prioritised Lines of Actions, while the subsequent detailed planning of the PEs was carried out to ensure a strong 

alignment with results on the impact of paradigm shifters on the two industries (shipbuilding and offshore 

renewable energy) 1. 

Target beneficiaries include students, teachers, trainers, skilled workers and those who have recently joined the 

workforce. The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the maritime 

skills gap and increasing both sectors’ overall competitiveness and attractiveness2. The insights gained from 

these activities feed directly into the MATES Sustainability and Long-term Action Plan, which contains policy 

recommendations and best practices. 

. 

 

 

 

 

 

 

This report summarises the outcomes and learning elements from one of these Pilot Experiences: Ocean 

ProTec.Lab. The Ocean ProTec.Lab design is aligned with the promotion of attractiveness of maritime careers 

for early-career skilled youngsters (including gender balance) and with the increasing relevance of cross-

curricular skills within the maritime industry. Moreover, its conceptualisation addressed the opportunities for 

skills diversification from parallel sectors in an environment that also promoted the contact between education 

and the maritime industry3. 

Initially, the PE was planned to be an in-presence initiative, following a Summer School format. Experts and 

entrepreneurs from other island regions were targeted to be engaged in the short course. Unfortunately, due 

to the pandemic restrictions for travelling, the PE had to be adapted and a more local approach was followed. 

 

  

 
1 MATES project Results – https://www.projectmates.eu/results/ 
2 MATES project Pilot Experiences – https://www.projectmates.eu/pilot-experiences/ 
3 MATES project Pilot Experience Ocean ProTec.Lab – https://www.projectmates.eu/pilotexperience/ocean-pro-tec-lab/ 

https://www.projectmates.eu/pilot-experiences/
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2. Overview of Ocean ProTec.Lab 

The main objective of the Ocean ProTec.Lab Pilot Experience was to establish a laboratory for 
professional and technical promotion as an attempt to educate and guide young students on their 
way to blue careers. This initiative included educational activities of immersion in maritime 
professions in the Azores by promoting several theoretical and practical knowledge transfer and 
anchor concepts of ocean literacy and maritime literacy. It enabled youngsters to have direct contact 
with the broad experience of workers of the Sea Cluster and business experts. 

The Ocean ProTec.Lab was therefore a short-term course to create an environment for critical 
sharing and learning between trainers, maritime professionals and young students (from VET and 
secondary education), in a methodological concept that brought together the actors from education 
and companies. 

.  

 

 

 

 

The MATES Pilot Experience took place in the Azores (Portugal), through a collaboration between FRCT 
– Regional Fund for Science and Technology (MATES partner) and EMA – Azores Sea School4, the main 
local partner (VET centre). It also involved MATES partners (Fórum Oceano and Fundación CETMAR) 
and several local stakeholders from education, academy and industry. 

The Ocean ProTec.Lab ran from mid-April to early June 2021. It was developed to include two main 
educational interventions for the promotion of ocean literacy and the transversal skills needed to 
succeed in the maritime sector: 

• Online activities through educational platforms designed for the discovery of local maritime 
careers. 

• The Ocean ProTec.Lab Live Experience, through technical and educational activities in the city 
of Horta. 

This report outlines the approach taken in each intervention and summarises the achieved results and 
learning outcomes that can be applied to other contexts such as different settings and geographic 
locations. 

 

2.1. Discovery of Maritime Careers 

The first intervention was mainly online and was held through the following activities: 

• Public Launch in social media to recruit participants from Azorean VET and secondary schools 
from the whole archipelago (nine islands). Each team included two students and one mentor 
(trainer or teacher). 

• Activity “Sea Reporters”, where all registered teams were virtually guided and challenged to 
discover the maritime professions in their islands, ranging from past to the potential future 
occupations. 

• Exhibition “Sea Professions”, hosted by the Azores Regional Assembly (Horta), where one 
team selected by peers presented the main results of the Activity “Sea Reporters”. 

 
4 https://www.emazores.pt/ 

Specific objectives of Ocean ProTec.Lab were to: 

• Educate and guide young students on blue economy careers 

• Raise awareness about the ocean 

• Create an environment to bridge the gap between education and local industry 
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These activities aimed to bring young students closer to the Azorean sea cluster through the discovery 

of maritime professions: the past, the present and those that may emerge in the future. The main 

highlights are as follows: 

✓ The pedagogical staff designed the short course as a team contest during the activity “Sea 
Reporters”, in order to select the three best teams for the Ocean ProTec.Lab Live Experience. This 
contest was framed by a regulation with guidelines. 

✓ Online registration was slightly extended, since the Pilot Experience overlapped with high 
workload for VET students (e.g. work assignments and tests). Twenty-one students from six 
islands registered in the activity. After registration, participants accessed the contest regulation. 

✓ During the “Sea Reporters”, the first challenge was to take an image of the professions, 
characterizing them through actions, equipment or instruments. The second challenge included 
video or audio interviews to professionals according to a script available in an online platform. By 
the end of the activity, all teams had participated in an online session for sharing experiences and 
reflections. They also chose the team to present the sea reports and the conclusions in the Azores 
Regional Assembly. Eight students from four islands/teams concluded the activity, developing a 
sea report in a virtual board/poster (Figure 1). 

✓ The Exhibition “Sea Professions” was displayed in the Azores Regional Assembly and was open to 
the public. The selected team presented the 
previous activity and also an Open Letter about 
challenges for maritime professions.  

✓ Unfortunately voting on the reports 
according to criteria mentioned in the 
challenges’ rules was not performed due to the 
low number of participating teams. Thus, the 
four teams were further invited to participate 
in the final activity Ocean ProTec.Lab Live 
Experience. 

These discoveries concerning maritime careers 
enabled students to develop transversal skills, 
including critical thinking/analysis, team work 
and communication.  Moreover, by structuring 
an interview guide for maritime workers, 
students also developed investigation skills. 
During the preparation of the Exhibition “Sea 
Professions”, they produced social media 

contents and critically organised ideas by structuring communication and argumentation pieces. 
Finally, close contact with the regional assembly deputies during the Open Letter presentation 
stimulated the development of citizenship skills. 

 

2.2. Ocean ProTec.Lab Live Experience 

The second educational intervention took place in EMA facilities and other locations in Horta. 

It provided an immersion in the maritime professions for the student teams and mentors/tutors. Each 
team represented one Azorean Island/school: Pico (Escola Profissional do Pico5), Faial (Escola 
Secundária Manuel Arriaga6), Terceira (Escola Secundária Jerónimo Emiliano de Andrade7) and 
Graciosa (Escola Básica e Secundária da Graciosa8). 

 
5 https://www.ep-pico.com/ 
6 https://esmarriaga.org/ 
7 https://esjea.edu.azores.gov.pt/ 
8 https://ebsg.edu.azores.gov.pt/ 

Figure 1. Exhibition “Sea Professions” displaying posters from the 
activity “Sea Reporters”. 
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The educational offer included: i) technical workshops; ii) on-board and pier conversations; and iii) 
study visits to several areas of maritime operations. 

Maritime professionals, entrepreneurs, scientists and technicians presented their professions and the 
underpinning training pathways. The working areas included MATES sectors (shipbuilding/ship repair, 
offshore renewable energy) as well as parallel sectors (e.g. maritime tourism, aquaculture, marine 
sciences). Professionals engaged in these work contexts were enrolled in on-board conversations, 
whereas invited professionals from the education sector participated in pier conversations. 

The Live Experience took place over four consecutive days: 

 Introduction to EMA facilities, MATES project and the framework 
behind the organisation of Ocean ProTec.Lab, followed by the Open 
Letter presentation by students. 

 

 

 It was focused on the contact with several maritime professionals. 

✓ The participants were on board with the company Naturalist9 and 
learned about Ocean Literacy principles and the transversal 
skills needed for a maritime tourism guide (Figure 2). 

✓ They had their first taste of underwater diving, which was a most 
enjoyable experience for the students. 

✓ In OMA – Azores Sea Observatory10, located in a reconverted 
whaling station, a visit took place to the Interpretation Centre. 
Students also participated in the first pier talk, engaging with a 
retired maritime professional who presented an overview about 
the topic “Whaling Heritage and Legacy in Shipbuilding”. 

✓ Finally, the participants contacted four experts in 
shipbuilding/ship repair during another pier talk entitled “21st 
Century Opportunities and Challenges for Shipbuilding/Ship 
Repair in the Azores”. These experts had extensive work in 
several shipbuilding areas, such as mechanics, electronics, rigging 
and fibre composites. 

 
 
 

 It was mostly dedicated to technical workshops covering topics such 
as aquaculture, communication simulators, navigation simulators, 
seamanship and mooring techniques.  

✓ The workshops addressed technical skills needed for a wide 
range of maritime careers. Attendees experienced, for example: 
how to make an on-board VHF communication; how to launch 
rescue equipment; what it is like to be at the helm of a ship in 
virtual space; and how to work cables and moorings. 

✓ The day ended with an online pier talk about blue 
entrepreneurship. The students engaged with two experts who 
presented reference and innovative projects in shipbuilding and 
offshore renewable energies: i) the development, manufacturing 

 
9 https://www.naturalist.pt/ 
10 http://oma.pt/ 

DAY  1 

DAY  2 

DAY  3 



MATES Layman Report – Ocean ProTec.Lab 
 

8 
  

and trading of electro-solar vessels; ii) a pilot project that 
developed a wave energy centre in the Azores. 

 
 
 
 

 It consisted of multiple contacts with scientists, technicians, 
entrepreneurs and other professionals. 

✓ Scientists and technicians presented challenges to technical and 
professional training and how oceanographic missions work 
with the new technologies and remote maintenance systems. 

✓ Students also visited the port and logistics operations area, 
where seafarers' categories and duties were introduced. 

✓ The second and final session about blue entrepreneurship 
introduced two local projects about aquaculture and maritime 
tourism. The project from aquaculture is Flying Sharks11, a 
company that frequently moves marine animals in large shipping 
containers by sea, road or air. Naturalist12 is the maritime tourism 
project that combines whale watching, science tourism and 
environmental tourism (see Day 2) 

 
Altogether, the immersion experience 

provided a range of Maritime and Ocean 

Literacy education and technical skills 

training to VET and secondary school 

students. 

The Ocean ProTec.Lab raised awareness 
about the ocean. It also motivated young 
students to find out about traditional 
professions that they had not previously 
shown interest in and demonstrated a large 
number of possible blue economy careers 
unknown to them. Occupations related to 
shipbuilding and offshore renewable 
energies were also addressed, despite both 
sectors being under-represented in the local 
blue economy.  

 

 

 

 

 

 
11 https://flyingsharks.eu/ 

12 https://www.naturalist.pt/ 

 

DAY  4

4 

Figure 2. Ocean ProTec.Lab Live Experience: an on-board talk about 
maritime tourism operations. 
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Summary of Participants Engaged in Ocean ProTec.Lab 

 
Location Horta, Azores (Portugal) 

 
Hours of Training 36 

 
Participants 

16, from which: 

 

9 students 

1 from EQF Level 5 

3 from EQF Level 4 

5 from EQF Level 3 

(8 female, 1 male) 

 

7 teachers/trainers/tutors 

(6 female, 1 male) 

 
Schools reached 4 

 

Attendees’ responses to a survey about their experience of the training were very positive (Figure 3). 

From a maximum score of 5 points, the overall feedback from the experience was 4.43. Other scores 
ranged from 4.43/5 to 4.71/5 and included topics related with organisation, planning and materials. 

Attendees’ additional comments mentioned Ocean ProTec.Lab as a great experience, an excellent 
opportunity to try different training activities, an unforgettable journey and a very enriching and 
interesting activity that provided a better understanding of the ocean. 

 

 

 

  

4,43 4,43 4,43 4,43 4,57 4,71 4,71
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Figure 3. Summary of survey responses from the Pilot Experience attendees. Response rate: 63.7%. 
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3. Achievements 

The Ocean ProTec.Lab stated objectives were achieved. This Pilot Experience raised awareness about 
the ocean and young students were educated and guided with regard to blue economy careers. 
Additionally, by promoting contact between different actors, the Ocean ProTec.Lab also created an 
environment to bridge the gap between education and local industry. Here we outline the materials 
available and their main impact. 

 

3.1. Results: Education and Training Materials 
The Ocean ProTec.Lab training materials13 include: 
 

Pilot Experience methodology Ocean ProTec. Lab Live Experience 
programme 

 
 

Learning outcomes Learning outcomes 

During the “Sea Reporters” activity, the students 

discovered a broad range of maritime professions, 

identified familiar occupations, undertook 

interviews to some maritime workers and outlined 

posters showing their conclusions. 

Students were also stimulated to interact and to 

choose a team to present the “Sea Reporters” 

results to regional assembly deputies. 

Technical and educational activities enabled attendees 

to make contact with maritime professionals and learn 

what they do, what skills they need to have and how 

they made their way to a blue career. 

They also reflected on the employment challenges for 

the XXI century (including shipbuilding/ship repair) and 

on the importance of professional training for 

technical capacity building of local maritime cluster. 

Online materials 

  

Learning outcomes 

The students learned about other maritime activities listed in the survey forms, approached the most 

frequent maritime professions in their islands and developed transversal skills such as working in teams, 

investigation, communication (including digital), critical/thinking/analysis and citizenship. 

 
13 https://www.projectmates.eu/pilotexperience/ocean-pro-tec-lab/ 
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3.2. Impact 

3.2.1. How does Ocean ProTec.Lab benefit the maritime sector? 

• A total of 20 maritime professionals were engaged during the live experience (Figure 4), 
representing industry entities, social stakeholders and one higher education institution. Those 
professionals shared employment challenges in maritime activities, thus enabling young 
students to be aware about blue careers and the importance of technical training. 

• Although most youngsters wish to pursue careers other than maritime careers, they were 
nevertheless interested in understanding how to achieve them in the future. In this activity, two 
VET students showed interest in EQF level 5 training offer. 

• In addition to attracting youngsters for maritime careers, similar educational interventions could 
create stronger linkages between schools, VET centres and industry. 

• Taking into consideration that the main target audience of this Pilot Experience were VET and 
secondary school students, the Ocean ProTec.Lab initiative attracted interest from EMA, which 
is very interested in launching further editions/courses. However, in order to engage more 
participants, next editions/courses should be planned to be implemented in a period when 
students have more time to dedicate and to explore other paths to increase the number of teams. 

• The presentation of Ocean ProTec.Lab results and materials should be made locally to trainers 
and teachers in order to encourage their students to participate in next editions/courses of this 
Pilot Experience. 

 

 

3.2.2. Innovative approaches 

This initiative promoted skills and knowledge transfer to youngsters by blue economy actors from 
traditional and emerging sectors, including technology-driven ones. Therefore the innovative 
approach presented here included the development of a hybrid experience, combining online and 
in-presence educational interventions as follows: 

Figure 4. Distribution of the engaged maritime professionals by local Blue Economy sectors. 
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• Different challenges were promoted during the Discovery of Maritime Professions. In order to 
assess the work of the participant teams, presentations summarizing the achieved learnings and 
conclusions were undertaken. 

• Ocean Literacy principles together with more technical content were introduced during the 
Ocean ProTec.Lab Live Experience. 

 

 

OUTCOMES 

• One short-term course useful for professional and technical promotion, which aims to educate and 

guide young students on their way to blue careers, as well as to bridge the gap between actors from 

education and companies. 

• A set of training materials available on the Marine Training platform14  and expression of interest 

from EMA in replicating the same pedagogical intervention in further editions, but during a 

different school period. 

• Due to COVID-19 restrictions, this Pilot Experience replaced a Summer School designed to achieve 

a higher impact at local and regional scales. However, participants’ feedback was very stimulating 

and their words highlighted Ocean ProTec.Lab as a very enriching and interesting activity that 

provided a better understanding of the ocean and as an unforgettable journey. Two VET students 

showed interest in EQF level 5 training offer related with blue careers. 

  

 
14 https://www.marinetraining.eu/node/3410 
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4. European Added Value 

The Ocean ProTec.Lab Pilot Experience provided informal education focused on Ocean Literacy and 
skills related to the maritime sector. By launching this laboratory for technical and professional 
promotion in the Azores – a European outermost region with strong connections to the sea – the 
Ocean ProTec.Lab has provided us with insights that can be applied to a wide range of stakeholders 
and settings. 

The promotion of Ocean Literacy among young people was undertaken using different innovative 
approaches. First, by online activities using forms and guided by tutors. Second, in collaboration with 
several maritime professionals. 

Similarly to other MATES Pilot Experiences, the initiative presented here highlights the Europe-wide 
need to get young people engaged with the maritime industry and the maritime technologies. The 
results demonstrated the added value of enhancing linkages between industry and education15. 

While the Ocean ProTec.Lab follows the Blue Growth Communication from the Commission16, 
particularly in key areas that can deliver sustainable growth and jobs, this kind of learning experience 
also helps to develop technical and transversal skills17. Moreover, it could also establish itself as a good 
practice of educational innovation, considering the international recommendations stated in the 
Education 2030 Agenda (UNESCO)18. 

The methodology used in this Pilot Experience can be replicated in other European vocational training 
programmes in the sectors covered by the MATES project as well as in parallel blue economy sectors. 
In this context, continuous stakeholder engagement at the local, national and international scales may 
contribute to the implementation of “Laboratories promoting blue professions and technical skills” on 
other islands and regions, such as Macaronesia and the outermost regions. 

Therefore Ocean ProTec.Lab main lessons learnt can be summarised as follows: 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
15 https://www.projectmates.eu/pilotexperience/mol2/ 
16 COM (2012) 494 final. Blue Growth opportunities for marine and maritime sustainable growth, Policy Document. 
17 New Skills Agenda for Europe - Employment, Social Affairs & Inclusion - European Commission. 
18 Ocean Literacy | IOC UNESCO. Available: https://ioc.unesco.org/index.php/topics/ocean-literacy. 

Engagement with industry and academy stakeholders: Awareness about 
blue careers attractiveness can be promoted through VET/education 
collaboration with maritime workers, entrepreneurs, scientists and 
technicians. 

Flexible approach when planning training actions: Combining online and 
in-presence interventions clearly shows that similar contents can be 
presented differently. 

 
Open the activities to teachers and trainers: Like participant students, 
teachers and trainers can increase awareness about blue careers and 
benefit from their participation. 

 

https://ioc.unesco.org/topics/ocean-literacy
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Ocean ProTec.Lab tackled eight out 22 lines of actions identified during the first year of the project. 
The methodology beyond this Pilot Experience was extremely relevant to the promotion of transversal 
skills and Ocean Literacy for the maritime sector and aimed at achieving more talented maritime 
workers and a sustainable maritime industry. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Online and in-person activities tackled several transversal skills, e.g.: 
communication (including digital), team work, investigation, critical 
thinking/analytics and citizenship. 

 

Transversal skills 

This Pilot Experience enabled young students to have direct contact with the 
experience of workers from the Sea Cluster, including workers from traditional 
sectors, entrepreneurs, scientists and technicians. 

Ocean Literacy 

The Ocean ProTec.Lab created an environment for critical knowledge exchange between 
trainers, maritime professionals and young students (VET and secondary education), 
bringing together actors from education and local industry. 

Skills ecosystem  

The short course engaged several experts and/or entrepreneurs from parallel 
sectors (e.g. aquaculture, marine sciences, marine operations, port logistics, 
maritime tourism, professional diving) whose career pathways showed the technical 
and transversal skills needed for blue professions. 

 

Skills diversification in parallel sectors 

Recruitment of young students considered gender balance as a criterion for team 
building. 

Gender Balance 
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All Layman Reports and education and training materials from all the MATES Pilot Experiences are 

available on the MATES website and include: 

 

ED2MIT: Education and Training for Data Driven Maritime Industry 
projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 
projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 
projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 
projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 
projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 
projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 
projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 
projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 
projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 
projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 
projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 
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1. Context 

MATES: Maritime Alliance for fostering the European Blue Economy through a Marine Technology Skilling 

Strategy is an EC-funded, ERASMUS+ project whose objective is to develop a skills strategy that addresses the main 

drivers of change in the maritime industries, in particular shipbuilding and offshore renewable energy. 

The MATES Pilot Experiences are vital components of the strategic design of the project. They consist of a series of 

activities that fall in line with the priority areas needed to support training and development of the shipbuilding and 

offshore renewable energy industries. This report summarises the outcomes and learning elements from one of these 

Pilot Experiences: Green Move. 

The outcomes of the Pilot Experiences provide indispensable knowhow for bridging the maritime skills gap and 

increasing both sectors’ overall competitiveness and attractiveness. The insights gained from these activities feed 

directly into the long-term MATES Action Plan, which contains policy recommendations and best practices.  

Target beneficiaries include students and teachers from both Vocational Education and Training and University, and 

workers from companies addressing shipbuilding or offshore renewable energies. 

Results from these Pilot Experiences are particularly relevant for the following stakeholder groups: 

• Local Government in charge of education 

• Industry (technical staff from companies, experts from sectorial networks, entrepreneurs) 

• Research and Development Centres/Universities Centres (researchers, students & teachers) 

• Vocational and Educational Training (VET) Centres (students and teachers) 

• Life-Long Learning providers 

• Trade Unions 

 

Mobility of workers and trainees is a crucial factor for Europe’s welfare and economy. Learning mobility advances the 
personal and professional development of students and workers enhancing their employability through the 
acquisition of new skills and competences. Knowledge, language, intercultural dialogue and a better understanding 
of other educational systems were also important elements of the ‘European Credit System for Vocational Education 
and Training’ (ECVET)1., which underpinned the importance of supporting mobility in two binding documents for the 
partners on the sending and hosting sides as well as for the learners – the Memorandum of Understanding (MoU) and 
the Learning Agreement (LA). 

 

  

 

1  http://eu-mobility.eu/documents/  

http://eu-mobility.eu/documents/
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2. Overview of the Pilot Experience 

The aim of the Green Move Experience is to promote the mobility (including exchanges and technical visits) of 
students and workers in an attempt to enable the use green technologies, whether developed locally, nationally or 
transnationally. The purpose was to find green solutions for the main Lines of Actions identified for the shipbuilding 
and offshore renewable energy industries by means of the interaction of theoretically-based experts (designers, 
engineers) with more manually skilled groups (blue collar workers, VET & LLL students, etc.). 

This Pilot Experience also focused on transversal skills that are commonly acquired in day-to-day activities. 

The main objective of the Green Move was therefore to develop recommendations as to how to carry out mobility 

programmes focusing on the vision of the centre/company undertaking this activity. 

Specific objectives of Green Move were to: 

• Introduce marine industries and related employment opportunities to teenagers. 

• Provide short courses on maritime technologies to students, while encouraging industry 

involvement in the training programmes. 

• Promote careers for women in STEAM (Science, Technology Engineering, Arts and Maths). 

 

This report outlines the approach taken in each case study and summarises the Learning Outcomes that can be applied 
to other contexts such as different settings and geographic locations.  

The type of mobility chosen was inspired by and closely followed the successful aspects of ECVET methodology, based 
on the ECVET Memorandum of Understanding and the Learning Agreement (Figure 1). These, used as a means of 
promoting green technologies in the maritime sector, are suitable instruments to meet the needs of those 
organizations with the flexibility to organize the funding for the type of mobility most appropriate to the specific green 
Line of Action.  

 

 

Figure 1: Key issues to be taken into account before, during and after mobility for ECVET, which inspired the Green move in 
Maritime Technologies. 

The innovative aspects chosen to address the supply and demand of skills and training in this PE therefore focus on 
following the specific Lines of Action identified for the ORE and SB sectors to orientate the mobility.  
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The analysis and evaluation of the performance of the mobility experiences will also provide an innovative aspect, as 
they include the lessons learnt and the feedback of the participants in the design of future mobility activities and in 
the improvement of the centres in which they are working/studying/teaching.  

The approach that the Green Move has taken focuses on the concept “learning by doing”, with the main aim of 
promoting new ways of collaboration between the education community and the industry. 

This PE brings together different education levels (University, VET, etc.) and profiles (blue and white collars), and in 
this way not only fosters innovation in the industry but also a better matching of trainings to current needs. This, a 
test case for work-based learning, makes a major contribution to the MATES sectors, giving an integrated vision 
between all the occupational profiles and stakeholders within the value chain. 

 

The Green Move Experience provides different types of adaptable and flexible mobilities to a wide range of 

participants from education centres and companies, bringing together different education levels and profiles. Sound 

information and knowledge have been exchanged as to which technologies are available in order to reduce the 

environmental impact of the shipbuilding industry, maritime transport and offshore operations. The PE activities were 

prepared taking into account the Lines of Action which had been identified for both industries and the medium-term 

strategy of the organisations involved. 

Because this PE was initially planned as a mobility programme covering 14 different activities, visits and trips, we 

started off by analysing both the needs as well as the barriers to mobility, and developing the protocols required to 

select the participants and mobility cases. Just as we were about to start the exchanges, most of these planned as  in-

person, the Covid-19 crisis hit Europe. Since all movement was either banned or restricted, we had to develop more 

virtual mobility exchanges to overcome this new challenge. 

 

Figure 2. General methodological steps for Green move in Maritime Technologies  

Blended technical & transversal 
learning - 12 Activities (3 online 
conferences, 2 hybrid events, 7 
workshops and visits for students and 
teachers) 

Guidelines 

Layman report 

Video 

More than 446 participants that have 
improved their knowledge and skills and 
created networks with other institutions.  

8 Skills needs detected and promoted 

The PE has opened possibilities for job 
opportunities. 

  

Analysis of needs and 

barriers in mobility  

Development of 

protocols and 

selection of 

participants  

  

 

Undertaking mobility 

case studies  

Assessment of 

mobility experiences 

Guidelines to 

upgrade mobility in 

maritime tech. sector 

COVID19 

    Contingency   
measures 
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OUTCOMES 

• The main results of this Pilot Experience are a Guideline for mobilities addressed to the maritime 
sector and the compilation of the 12 exchanges as practical examples. The aim of this Pilot 
Experience is to provide policy makers with guidelines to upgrade mobility experiences and make 
them more effective for the development of the sectoral skills in demand. 

• Positive evaluation from participants, though there is room for improvement with existing tools for 
virtual visits and mentoring. 

• Lessons learnt from this Pilot Experience have contributed to the recommendations for the 
Maritime Technologies Skills Strategy, to better design future mobility activities as well as to 
improve green practices of the training and working centres. 

• Networking was definitely promoted between Education centres and Industry, students, teachers 
and workers. 

 

Summary of the Green Move 

 
Location Galicia & Basque Country (Spain), Orkney (UK), 

France, The Netherlands, Denmark 

 Number of activities 12 (3 online, 2 hybrid, 7 in-presence) 

 Participants 
More than 446 (teachers, students and staff from 

companies) 

 
Number of institutions reached  More than 30 Education Centres and 16 companies 

 

There was a clear common goal through all activities undertaken within this Pilot Experience, which was to enhance 
a more environmentally friendly growth for the shipbuilding and ORE sectors. Therefore, providing answers for 
promoting a greener growth was the point around which all exchanges and visits revolved. 

 

 

 

  

http://intranet.projectmates.eu/index.php/s/jGkckXQSA7D6dXS


MATES Layman Report – Green move 

8 

2.  Achievements 

The Green Move Pilot Experience created a framework enabling many groups in different geographic locations and 
from different backgrounds to exchange knowledge and relevant information. 

3.1. Results  

This Pilot Experience produced valuable information to facilitate and promote the replication of similar activities in 
other contexts such as: 
 

The Green Move Guidelines 

Activities to transfer the results and disseminate the Guidelines (Dissemination at PE workshops, internal meetings 
in the education centres and companies, streaming activities, mailing…) maximised the opportunities to continue 
funding these programmes that have always been of interest for participants, either students, teachers or 
companies. 

A compilation of 12 activities developed during the COVID-19 pandemic 

The potential for sectoral growth with respect to the environment was presented in the online workshops and the 
discussions of the in-presence visits. The challenge to this green growth was also the focus, and solving this 
challenge was key to the discussion sessions and visits, as can be observed below. 

N Title Participants 446 

1 
Round table to organize internships and mobilities in European Masters in 
Naval and Ocean Engineering - Galicia - Spain 

118 

2 Workshop in Sustainable ship and shipping 4.0 - Galicia - Spain 10 

3 
Virtual Exchange to reduce environmental impact of marine renewable 
energy entitled “De-risking consenting of tidal energy arrays” - Scotland - UK 

70 

4 
Education visit to learn and evaluate techniques and methodologies in 
construction, rebuilding, refurbishment and recycling of sustainable wooden 
boats - Basque Country - Spain 

9 

5 
Future prospects for offshore wind energy. Manufacturing processes related 
to offshore  

19 

6 Conference on Eco-painting - Basque Country - Spain 1 

7 Workshop Robotic applications - Galicia - Spain 1 

8 
Educational visit to an international fair and relevant coastal structures 
(Husum- Germany & the Delta Plan in Holland) 

3 

9 Conference on Creation and Sustainability - Galicia - Spain 138 

10 
Hybrid seminar on Shipbuilding: innovation and sustainability - Galicia - 
Spain 

58 

11 
Educational visit to Offshore wind production facilities and education 
centres - France 

5 

12 
Workshop on digitalisation and BIM (Building Information Modelling) - 
Galicia - Spain 

14 

http://intranet.projectmates.eu/index.php/s/jGkckXQSA7D6dXS
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LEARNING OUTCOMES 

- Understand the environmental impact of the Shipbuilding (SB) and the Offshore Renewable 
Energies (ORE) sectors 

- Develop transversal skills through mobility actions 

- Identify techniques and technologies to reduce the environmental impact of SB and ORE 

- Define recommendations for blended mobilities in green technologies for SB and ORE, both 
for education centres and companies. 

  

Key achievements 

 

4 major needs 
covered 

Enhancement of the participants technical and transversal skills;  

Flexibility in the application of funds to fulfil the strategic goals of the involved institutions;  

Organisation of mobilities with different profiles: teachers, students and blue, white and 
pink collar workers.  

Promotion of the study and learning of environmental solutions for the SB and ORE sectors 
through different kinds of events and mobilities 

Technical 
knowledge 
acquired 

1) Sustainable ship and shipping; 2) Offshore structures Manufacturing; 3) Automation and 
Robotics; 4) Environmental impact and solutions for the tidal energy sector; 5) Eco-
painting; 6) Future prospects for offshore wind energy; 7) Sustainable wooden boats; 8) 
Innovation and sustainability in the shipbuilding sector; 9) Renewable energy generation 

Transversal 
skills 
reinforced: 9 
Skills needs 
detected and 
promoted 

 

1) Competence in science and technology / Environmental Literacy; 2) Social and Cross-
Cultural Skills; 3) Curiosity and Interaction in Heterogeneous Groups 

4) Digital Communication and Collaboration skills; 5) Adaptation to new technologies / 
changes in the technologies 

6) Using critical thinking skills and problem-solving; 7) Understanding human, cultural, and 
societal issues related to technology and practising legal and ethical behaviour; 8) 
Understanding of technology concepts, systems, and operations; Transferring current 
knowledge applied to new technologies; 9) Teamwork 

Innovative 
contents were 
created and 
used 

In presentations and visits (not only because of the new technologies but by addressing the 

potential environmental impacts and how they are managed within the regulatory and policy 

regime). Cutting-edge online materials, formats and platforms were used: e.g. break-out 

rooms, whiteboard tool Jam board (it allows online workshops to flow better within 

discussion groups). 

These brief exchanges have been useful to consolidate CL2 Intermediate and CL3 Advanced levels of 

competence for students, teachers and experts who already had knowledge of the matter. 

Evaluation surveys’ results show: 

A) Positive feedback from students despite the difficulties of organising mobility activities because of the 

COVID-19 travelling restrictions. 

B) Participating companies demonstrated satisfaction and willingness to continue their collaboration on 

mobility programmes 
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3.2. Impact 

Gaps/Barriers: 

Travelling restrictions as a consequence of the CoVid-19 pandemic have modified the mobility 

paradigms, especially technical school visits and internships. In 2020 all vocational knowledge 

exchange took place online. Remote activities are valued less than face-to-face ones, since its 

official recognition is difficult. In addition, short-time exchange events are not usually officially 

recognised.  

Solutions: 

Blended mobility programmes with more flexible allocation of funds can significantly expand the 

scope of the activities both in time and distance and allow exchanges with a greater number of 

students and workers. Additionally the model of blended mobility proposed is easily transferred. 

Certificates should always be provided in any kind of educational event. In fact, the new 

EUROPASS facilitates the recognition of these kinds of activities. 

 

The mobility guidelines have been transferred to the BRIDGE-BS2 H2020 project in the Black Sea, resulting in an 

adapted guide for blue mobility entitled “Good Practices on Blue Move Activity”. This guide promotes mobility and 

knowledge transfer to bring together students with the scientific community and industry to better match current 
training and skills’ needs with the labour-market demands in the Blue Economy context of the Black Sea. 

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 transversal skills through 
mobility actions. 

In addition, all the project partners involved in the Green Move found the guidelines useful, i.e. the VET providers 
CIFP Someso, Ferrolterra and CIFP Universidade Laboral; Aquatera Ltd., a UK company leader in providing 
environmental services related with the MRE sector and University of A Coruña University (Spain). 

The products, tools and services developed throughout this PE, on a pilot scale, should contribute to the Circular 
economy and Green Deal objectives since the participants received and exchanged meaningful knowledge about 
green technologies and sustainable processes. The great advantage of the exchanges was that a network was 
established between the project partners and those stakeholders involved in the visits and this can develop future 
collaboration. 

Through this Pilot Experience the environmental impact of tidal energy technologies was discussed. This is an 
emergent sector, which is directly linked with the promotion of the Blue economy. Additionally new/innovative 
technologies in the SB and ORE sector in general have been tackled in most of the exchanges. 

Mobility programmes are key for knowledge exchange. Some of the Pilot Experiences’ results have been transferred 
within the visits organized in the framework of the Green Move; e.g. the Airless VR tool developed by CIFP Someso 
for painting an offshore wind jacket, will be used by an educational centre in France. 

 

 

 

 

 

2 bridgeblacksea.org/ 
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4. European Added Value 

Green Move specifically focuses on innovative mobility in green maritime technologies, in agreement with the vision 

of the European cooperation in Education and training 2020 (ET 2020). Mobility procedures follow the Council 

Recommendations on promoting common values, inclusive education, and the European dimension of teaching, and 

the principles of the European Pillar of Social Rights.  

This Pilot Experience is oriented towards finding solutions to contribute to the ship recycling Regulation (EU) 

1257/2013 and is in line with the main policies of the maritime sector such as the Integrated Maritime Policy, the 

long-term strategy of Blue Growth, Guidelines on state aid for environmental protection and energy 2014-2020, the 

European Commission’s Energy Roadmap 2050, the Circular Economy Action Plan and the 7th Environmental Action 

Plan, among others.  

Green Move Experiences aimed to adapt mobility programmes to the needs of educational centres and their 

associated industry. The purpose is to break down barriers to allow different profiles to work together for the 

development of clear products resulting from the mobility programmes. Therefore, all visits, conferences and 

workshops topics were selected for a more efficient and lower CO2 emission in the shipbuilding and ORE industries, 

tackling climate change impact in agreement with the Green New Deal for Europe. 

The results demonstrated the added value of both enhancing relationships between industry and education, and also 

developing interpersonal and transversal skills. Teachers from the secondary schools involved in this Pilot Experience 

stressed the benefits of the interaction between industry and education centres and among education centres. 

This Pilot Experience is aligned with CEDEFOP’s continuing efforts3 to develop appropriate tools and instruments for 

the validation of non-formal and informal learning, i.e., the European database, a pilot data visualisation project, 

connecting the European Guidelines4 with the European inventory5, leading up to the Commission’s most recent 

recommendations (10 December 2021) regarding Microcredentials6 and Individual Learning Accounts. The European 

Forum of Technical and Vocational Education and Training summarises the added value of blended mobility initiatives 

here7. 

 

For those interested in replicating these activities in a different context, it is recommended to take the following key 
learning elements into consideration: 
 

1. Engage with stakeholders: establishing bridges for knowledge exchange and mobility agreements for short 

visits or/and longer internships (between the education community and the industry, and also between the 

different educational levels and profile). 

2. Work with industry collaborators: focusing on cutting-edge technologies to learn about them and find 

relevant solutions to industry and better matching of trainings to current needs. 

3. Take a flexible approach: the undoubted success of these 12 mobilities during the COVID-19 pandemic 

clearly shows that the objectives can be reached with clear orientations and flexibility. 

4. Innovate in the analysis and evaluation of the performance of the mobilities, in order to include the learning 

and feedback of the participants in the design of future mobility activities and in the improvement of the centres 

in which they are working/studying/teaching. Communication of the lessons learned at the workplace is 

necessary (including innovation in the communication tool/format/management). 

 

 

3 https://www.cedefop.europa.eu/en/tools/european-database-on-validation-of-non-formal-and-informal-learning  
4 https://www.cedefop.europa.eu/en/publications/3073  
5 https://cumulus.cedefop.europa.eu/files/vetelib/2019/european_inventory_validation_2018_synthesis.pdf  
6 https://ec.europa.eu/social/BlobServlet?docId=24995&langId=en 
7  https://www.efvet.org/wp-content/uploads/2020/11/EfVET-2020-WS2_Blended-Mobility-Roadmap.pdf  

https://www.efvet.org/wp-content/uploads/2020/11/EfVET-2020-WS2_Blended-Mobility-Roadmap.pdf
https://www.cedefop.europa.eu/en/tools/european-database-on-validation-of-non-formal-and-informal-learning
https://www.cedefop.europa.eu/en/publications/3073
https://cumulus.cedefop.europa.eu/files/vetelib/2019/european_inventory_validation_2018_synthesis.pdf
https://www.efvet.org/wp-content/uploads/2020/11/EfVET-2020-WS2_Blended-Mobility-Roadmap.pdf
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Maritime technologies skills strategy 

recommendations linked to the green move 

Increasing mobility and dual technical programmes:  

• Support apprenticeships and dual study programmes, which combine VET education and internships 
within a company 

• Facilitate frameworks to organise and incentivise them to increase their numbers. 

• Involve workers, students and teachers to build capacity and boost the adoption of cutting-edge 
technologies. 

Using blended learning options in mobility and event-planning 

• Organise blended activities, in-presence and on-line, to facilitate participation, promoting inclusiveness 
and possibilities for interaction.   

• Avoid treating virtual participants as secondary participants.  

• Adapt activities to mobility restrictions if requested (as occurred during the COVID19 pandemic). When 
organising online meetings, bear in mind that they are useful for transmitting information but the learning 
curve is slower and they might be limited in their ability to create and stimulate collaboration networks. 

• Consider using integration tools or combining fully virtual and face-to-face meetings, at different times. 

Underpinning skills transferability & recognition between maritime sectors. 

• Underpin the creation of synergies among maritime sectors by identifying common skills needs, 
promoting staff mobility, and providing crash courses. 

• Facilitate the identification of career opportunities and training paths by developing guidelines and 
promotional material. 

• These actions will promote skills transferability in the maritime technologies and provide a basis for the 
recognition of qualifications from other sectors. Special attention should be paid to emerging sectors, 
such as Offshore Renewables (ORE). 

Contributing to the specialisation of temporary employees: 

• Develop training materials and tools (such as short and self-tuition courses, mobilities, and guidelines) to 
promote the specialisation of temporary employees.  

• Explore better options to contribute to increase the levels of experience and specialisation of the 
workforce in contexts of continuous adjustments of the staff, as short-term industrial contracts that lead 
to temporary employment. 

• These investments will contribute to the availability of a prepared workforce for periods of higher 
demand. 

Recognition of effort towards bridging Academia-Industry:  
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• Develop protocols (for individuals and also organizations) to recognise and reward the efforts dedicated 
to creating collaborations between academia, industry and policy makers. 
Offer solutions such as Open Badges as digital credentials** (connected to the EUROPASS CV). 

Enhancing education-industry cooperation. 

• Promote cooperation of industry and social partners for maritime skills monitoring, syllabus design and 
teaching activities.  

• Setting up mechanisms capable of taking on the task of creating long-term collaborations, essential if the 
sustainability of these multi-stakeholder communities is to be secured. 

Improving knowledge-transfer among senior and junior employees:  

• Improve the knowledge-transfer mechanisms within companies to accelerate the learning curve of new 
professionals, who would then be able to get a good grasp of the experience and lessons that older 
employees have gained over the years. 

Promoting active involvement of learners.-  

• Promote a new education model based on the active involvement of learners at all EQF levels.  

• Boost the use of work-based learning, project-based activities and involve the student community in 
purposeful learning. 

• Create synergies among groups of active learning experts, innovative pedagogy and maritime technology 
training providers in order to feed this process. 

Underpinning skills transferability & recognition between maritime sectors. 

• Underpin the creation of synergies among maritime sectors by identifying common skills needs, 
promoting staff mobility, and providing crash courses. 

• Facilitate the identification of career opportunities and training paths by developing guidelines and 
promotional material. 

These actions will promote skills transferability in the maritime technologies, and provide a basis for the 
recognition of qualifications from other sectors. Special attention should be paid to emerging sectors, such as 
Offshore Renewables (ORE). 

Providing short trainings and supporting modularity in educational offer. 

• Provide short trainings and support modularity in educational offer to boost life-long learning and 
upskilling processes. 

• -Tailor robust curricula for the specific training needs of the maritime technologies sectors and the 
continuous update of trainers, promoting the knowledge progression along the career path of jobholders. 
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All layman reports and education and training materials from all the MATES Pilot Experiences are available on 

the MATES website and include: 
 

ED2MIT: Education and Training for Data Driven Maritime Industry 

projectmates.eu/pilotexperience/ed2mit 

MOOCs on Industry 4.0 and the naval sector 

projectmates.eu/pilotexperience/mooc-training-course 

Freeboard 

projectmates.eu/pilotexperience/freeboard 

The Magnus Effect 

projectmates.eu/pilotexperience/the-magnus-effect 

Innovation Manager in Shipbuilding Course 

projectmates.eu/pilotexperience/innovation-manager-course 

Additive Manufacturing and Risk Management in the Shipbuilding and Ship Repairs Sectors 

projectmates.eu/pilotexperience/training-seminar 

MOL2 Maritime on the Loop of Ocean Literacy 

projectmates.eu/pilotexperience/mol2 

Offshore Renewable Energy Courses 

projectmates.eu/pilotexperience/renewable-energies-crash-courses 

Ocean Pro.Tec Lab 

projectmates.eu/pilotexperience/ocean-pro-tec-lab 

Green Move 

projectmates.eu/pilotexperience/green-move 

Definition of New Occupational Profiles 

projectmates.eu/pilotexperience/dop-definition-of-new-occupational-profiles 

 

 
 
.  
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