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4 Glossary

This glossary does not provide official definition but explanations based on recognized information
sources

Delphi The Delphi method is based on the principle that forecasts from a struct
group of individuals are more accurate than those from unstructured gro
Participating experts respond to questionnaires in two or more rounds. /
each round, dacilitator provides ananonymizedsummary of the experts
forecasts from the previous round as well as the reasons on which
judgments were made.

Offshore This term includes the offshore wind, wave and tidal energy, osmotic and |
Renewable (Ocean Thermal Energy Conversion). Generally used to designate Offshort
Energy (ORE energy- MATES uses this term to refer also to Ocean Renewable energy,

includes fair differert energy segments:Tidal energy, Wave energy, Osmo
energy, OTEC (Ocean Thermal Energy Conversion).

Paradigm shifters Key technologies that will have a more disruptive impact in the next years |
2050 and for which the maritime industry mot prepaed enough either in terms
of technical capabilities or in terms of technological service and research o

Shipbuilding Building of ships and floating structures, including pleasure and sporting t
repair and maintenance of ships and lb®aand manfacture of marine
eguipment and marine machinery.

Paradigm shifter Automation refers to sophisticated automated systems, ideally with

(ORE): additional capability for selfnaintenance and repair, mostly regirig little or no
Automation & human interaction to operate, apart from televel guidance. Advanced roboti
advanced in maritime sectors refers to Unmanned systems (US), such as Autonc
robotics Underwater Vehicles (AUVs), Remotely Operated Vehicles (ROVSs), hur

robots, etc. Cotrol systans are key for the implementation of automation ai
advanced robotics in those sectors.

Paradigm shifter = Field that treats ways t@nalyse systematically extract information from, ¢

(ORE)Big data | otherwise deal with data sets that are toarge or comlex to be dealt with by
traditional dataprocessing application software. In offshore renewables
adoption of Big Data techniques is necessary due to the huge numbe
recorded data which are difficult to manage. Big Data is expected tolyn
suppot managerial activities and retime decisioamaking, for example, b
optimizing logistics operations during the installation phase.

Paradigm shifter Refers to a group of technologies wherghaee-dimensional object is create

(ORE)3D through the superimposition of layers of material. This technology allows

printing optimization of offshore construction logistics. It is already used
manufacturing and fabrication of offshore renewables components and asc
for testing procedures.

Paradigm shifte =~ Set of methods and technologies used to store various forms of energy

(ORE)Energy implementation of energy storage can provide further benefits to the offsh

storage renewables sector. It cagnsure the development and improvement of gi
integration, as well as the integration of offshore renewables in energy netv
infrastructures. In addition, it supports the sector’s growth by facilitating
extensive installations of larggcale offshoe facilities contributing toa
reduction in their opeational costs.

Paradigm shifter A smart grid is an electricity network based on digital technology that is us:

(ORE)Smart grid supply electricity to consumers via twaay digitd communication. This syster

& smart sensors allows for monitoring, aalysis, control and communication within the supj
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chain to help improve efficiency, reduce energy consumption and cost,
maximize the transparency and reliability of the energy supply chain. Th# ¢
grid was introduced with the aim of supportingetfoptimization of electricity
generation, transmission and distribution by creating a highly interactive
responsive electricity grid that creates a balance between energy demanc
supply. This tealology is expected to increase stability, reliabitityd efficiency
in offshore renewable energy operations.

Alternative fuels are different substances whitlay be used as replacemen
for conventional fossifuels that serve today as the main power source
propulsion and power generation in shippiAffernatives includénydrogen,
ammonia,biofuels, electricity, and fossil fuels such asg8CNNG, LPG and G’
only some of which have some @bonisation potential.

The use of digital technologies to change a business model in order to pr
new revenue flows and valggroducing opportunitis; the process of moving t
a digital business.

Unmanned aerial vehicles that perform work and inspection in dangerous
confined spaces (i.e. turbines, cargo holds etc.) thus not only eliminating the
in specific tasks but also capable of making extensiveefiient inspections.
Any type of upgrade in an existing structure that is wholly or partly occupie
improving energy and environmental perfoamce. The most important chanc
in current regulationsaffecting global shipping is expected to address
maximum limit of sulphur contents in marine fuels which will drop from 3.£
to 0.5%.

This group of terms refeit® the modernization of vessels based on the
development and application of automated systems on ships. This kind of
technology will be able to reduce the crew members needed to operate a s
to incease the amount of cargo transported at a lower casd #o develop
more sophisticated information systems based on sensors, cameras and re

Group of technologies where a thre@mensional object is creatl through the
superimposition of layers of materiat. it expected to transform radically th
industrial sector by reducing capital expenditures and the demand for hu
resources. This will enable tirsaving procedures to be made in manufacturi
processes, enable the use of more cadficient materialsit is anticipated that
this technique will be exploited in the building of the infrastructul
components.

Planned actions to test the addressing of gaps in the skills of the woddaf
the shipbuilding and offshore renewable energglustry

Education provided by a university a non-universityinstitution, in accordance
with the requirements and provisions tife EducationAudiovisualand Culture
Executive Agency (https://eacea.ec.europa.eu/national
policies/eurydce/content/typeshighereducationinstitutions-79_en
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5 Executive summary

Thisreport deals with the identification and analysis of emerging tremdghe shipbuilding and
offshore renewable energy sectomsijth respect to new technologies, new skillsiting programs
and other associategarameters.

Thekeytechnologies considered are those for which the maritime industry is not enough prepared
neither in terms of technical capabilities nor in terms of technological service and research offer.

The mainaims and objectives are thdustering of the key technobies in 3time horizonsand the
description offuture scenarios on skills and competences, as well as gaps in the current and foreseen
levels sectors at the short, mid and letegm.

The methodolog adopted herein is comprised otatical review, mobitiation of experts and a Delphi
exercise The Delphi exercise was tlest consequent stegool to collect andanalysehe opinions of
experts in order taachieve the objectives of this taskhe trends and driving forces dealt with and
identified during tle Delphi survey are foreseen to affect the employability of the Shipbuilding and
Offshore Renewable Energy sectors, making it necessary for all professionals to adapt to the new
developments by folwing dynamic and lifelong approaches with shorter turnards.

The maimpointsfindings ofthis report areas follows:

1. All of the paradigm shifters considered herein would become mainstream by the year 2030
and many of them are alreadymainstream inparticular sub-sectors of theSBand ORE
industries

2. All genders of the workforce would be equally affected in all time horizons considered

3. The ages that would become more affected in the short term (i.e. from 2019 to 2025) are
those from 35 years old and abe, in the migterm (i.e. flom year 2025 to 2030) the ages
from 35 to 55 years old and in the long term (i.e. from year 2030 and beyond) the ages from
55 and aboveln all time horizonghe workforcebelowthe age of25 years oldvould remain
unaffected.

4. None of the affected occupains would disappear, buhe workforce in the vast majority of
the affected occupations would require retraining in order to remain employable.

5. The most important skills and competences for the workforce to have would be: a)
Engineering Skills and b) Tisfarable Skills.

6. Vocational Training (VE€)ther by the current employer or/and by other providers (i.e.
Universities, TAFE institutesce would play a key rolg¢o provide the required skills and
competences to the affectedorkforcein certain timehorizons.

7. The most effective educational methods thattainedthe majority of opinions were the: a)
lifelong learning, b) webinars combined with training on jibie.

8. Itis expected thaaroundhalf of the emerging occupations (bof 14 in the SB sector and 22
in the ORE sector) will be new occupations and the other half will be existing occupations that
would gain relevance by the advancement of paradigm shiftensidered.

The conclusions and comments are presented in moreidet&€hapter 9.
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6 Aims and Objectives

Themainaims and objectivesf thistaskare to cluster paradigm sfters in 3time horizons: i) the
shortterm, ii) the mid-term and iii)the longterm andto describe future scenarios on skills and
compeences, as well as gaps in the current and foreseen levels setharshort, mid and longerm.

According to the initial work plan of task 2.3, the three time horizamesas follows:

i.  shortterm : by the year 2020
ii.  mid-term: by the year2030
iii. longterm: bythe year2050

These time horizons appear to be short for the purposes of the subject task. Some pertinent reasons
are the following:

a) shortterm ends before the end of the MATES project
b) the policy making organizations/authorities (jeducation public administrations etc.) wadd need
a longerterm foresight

Therefore, following debateamong the members of thRIATE®onsortium, it wasgreedto use the
following revised time horizons in the ssdquent work

i.  shortterm : by the year 2025
ii.  mid-term: from year 2025 to year 2030
iii. longterm: beyond year 2030

7 Methodology

7.1 Critical review

A critical review and analysié the existing needs for education, training and skills in the sectors of
shipbuilding and offshore renewables in Europe was conducteddress current shortages and gaps
in relevant skills and qualificationhe critical review was based on an extendetadture review of

392 documents and 153 projects alreaaiyailablein the MATES repositogf relevant information
This wascomplemented by the mobilizaibn of experts and stakeholders from the Shipbuilding and
Offshore renewable energy sectors durimgp (2) rounds ofvorkshopsonducted at fivgs) European
countries[REF. D1.2 State of the Art repddt].3 Regional Workshofps

7.2 Paradigm shifters

The aforementioned actionsdentified the following paradigm shifters as the most significant for the
future as well as other input parameters (i.bsts of existing occupations and training methods etc.)
whichformed the basifor the Delphi exercise:

A. Offshore Renewable Energies
Automation & Advanced robotics
3D Printing

Smart grid & Smart sensors

Big data

Energy storage

arwNPRE

! Reports of the workshops are availalole the MATES website, section Deliverable3, Mobilisation
Workshopsand 2.1 and 2.Baseline validation workshops and final validation workshop
htt ps://www.projectmates.eu/results/deliverablesi
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B. Shipbuilding

1. Vessel automation, vessel autonomy and advanced robotics
Exploitation of alternative fuels and renewal#nergy sources
Digitalization
3D Printing
Green retrofitting
Drones

oA wWN

7.3 Collect andhnalysethe opinions of experts (Delphi consultation)

The Delphi methodologwas utilized in this tasksa method ofagd NB 3+ G Ay 3 SELISNI & Q
a series of iterdve questionnaires with a goal of achieving a group consensus and is based on the
assumpion that judgments of a structured group are more valid than judgments of individuals. It
contains key characteristics which help participants to focus on the isstesmd and separate Delphi

from other methodologies:

w Anonymity of the participants: Thiprevents the authority, personality, or reputation of some
participants from dominating others in the process.

Iteration that allows participants to revise thgierspectives.

Regular Feedback: Allows participants to comment on the responses oEptherprogress
of the panel as a whole, and to revise their own forecasts and opinions in real time.

w
w

The information retrieved from the shortlisted key paradignfteins identified as most significant for
the future include the following:

The effect orcurrent and future jobs

Requirements of emerging jobs

Timeframe of changes

Critical technologies required for the evolution of the paradigms

egeege

Quantitative(i.e. numbered ratings% etc) as well as qualitativéi.e. discussion of the closed form

and free text answers with members of the thematic groups and members of the MATES consortium)
assessment was utilized in the analysis of the collected Wad@termire the degree of convergence

2 ¥ S E LIS NJIiSa kigh 2ohdkrgehc? séi@s express a high consensheiapinions of the Delphi
participants It is important to note that room of alternative views on issues remained, wdfiokved

low convergence rated his is acceptable for such a broad topic likeftitare trendsand scenarios

that involve newtechnologies, skills, trainingducationand socioeconomic factors

In order tooptimize the use ofime and resources for completing ttseibjectDelphi exerise, it was
decided to use aletailed F' round and, based on the results, to proceed with the least possible
number of rounds for achieving consensus. Tphi questionnaires were split into two different
parts of which the first one dealvith: a) TheShipbuilding sector and b) The Offshore renewable
energy sectorThe incorporated questions were of closed form as well as oftee The following
types of questions were used as appropriate:

-Multi-select question: A question that allovilse respondat to select more than one item/answer
per row/column

-Singleselect question: A question that allows the respondent to select only one item/answer per
row/column

-Rating scale question: A question that allows the respondent to select aemimm 1 to10 as a
response (1: Not at all likely, 10: Extremely likely)
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7.3.1 Profile of the participants

Delphi questionnaires were developed and distributed to two specific groups of MATES registered
experts [ttp://whowhomates.com/) in the sectors of i) Shipbuilding and ii) Offshore Renewable
Energy. In order to obtain high quality data, these groups were balanced with respect to key
characteristics: organization type (i.@cademic, Industry etc.), experience level, gendegg, a
geographical area (sea basaty.

The following figures show the breakdown of characteristics optiréicipants.

1% - up to 25 years old

33% - between 35 and 45
28% - above 55 years old
27% - between 45 and 55
12% - between 25 and 35

Figurel Age of the experts who participated iretelphi survey

42% - over 20

18% - between 10 and up to 15
17% - between 15 and up to 20
12% -upto 5

11% - between 5 and up to 10

Figure2 Experience level (years of experience) of the experts who participated in the Delphi survey

36% - Offshore Renewable energies
35% - Shipbuilding
29% - Shipbuilding & Offshore Renewable energies

Figure3 Sectors of expertise of the Delphi survey participants
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= male

= female

Figure4 Proportion* of women and men particigag in the Delphi Survey (*data based on the number of participants who

declared thé& gender)
40% - Large (250 or more persons employed)
25% - Small (10 to 49 persons employed)
19% - Micro (fewer than 10 persons employed)
16% - Medium (50 to 249 persons employed)

Figure5 Size of organizations participated in the Delphi survey

41% - Atlantic Ocean

20% - Mediterranean Sea
17% - North Sea

8% - Other, please specify
6% - Outermost Regions

4% - Baltic Sea

2% - Black Sea

1% - Adriatic and lonian Seas

Figure6 Sea basin of organizatiopsirticipatingin the Delphi survey
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30% University and Higher Education Centers
25% Company
17% Public Administration
11% Research Center

5% Other

5% Vocational Education and Training Centres
4% Cluster

2% Industry Association

1% Academic Association

Figure7 Type ofOrganizations participag in the Delphi survey

Responas Total % of responsss %
span Ny o
United Kingdom 2 14%
Gresce 1 - 12%
Forugal : N 0%
Germany 4 . 5%
Belgium 4 . 5%
Buigaria 3 . 4%
Other, please specify 3 . a5,
France 2 . by
Poland 2 l T
Netherlands 2 . o
Itahy 2 ' %
Denmark 1 | 1%
Cyprus 1 | %
Ireland 1 | 1%

Total respondants: B3

Skipped question: 0

*The European shipbuilding sector is actively involved in maintaining, repairing anfittiag
vesselsandwith regard to the construction part, it imainlyactivein the production ofcruise vessels
and specialized vess¢REFSdoukopoulos, E. et.d2020)]. The countries shown in tHégure above
have shipbuilding activigswhichfollow that pattern. The aboveHgure refers to: Top countries w.r.t
capacity of offshore wind turbines in Europethited Kingdom, Zzermany, Benmark, 4Belgium,
5-Netherlands [Source: WindEurope, 2019]; Top countries w.r.t capacity in ocean enérgyick, 2
UK, 3Spain [SourceRENA, 2019])
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7.3.2 First round of Delphi consultation

The F'round of the Delphfocused amto clarifying the importance and potential time of adoption of
the paradigm shifters presented (se& Delphi Questionnaire in Annex.A)he questionnaire was
distributed to 176experts(the recorded final participation wak7%), who were asked to answer 147
(main) questions in totalThe first round was opefor 15 daysffom 11-03-2019 until25-03-2019).
After the data collection phasdhe datawere analysedin order to reformulate statementsand
generate the 2¢ round questionnaireHigh convergence rates were observed in the majority of the
answers, which expressed a high consenstisaropinionsof the experts.

In the F' Delphi ound only, a speial set of three (3) questionsas addressed to the experts from
Enterprises, Industry Associations and Clusters to give their opinions on the following items:
a. Whether it is easy/difficult to find employsewith the required skills
b. If the currently available educational and training programs in their country can provide the
required skills to the workforce
c. 2 KAOK (KSeé G4KAYy]l FNB OdaNNByid aiArftfaQ 3l Lk

7.3.3 Second round of Delpbonsultation

The 29round focused on the educatiohmethods, emerging and affected occupations (s€&®2Iphi
Questionnaire in AnnexX).

The opinions of the respondents from thé' flound supported that all of the paradigm shifters dealt
with so far, for each sector, would become mainstream by the Y€&0. So, the same paradigm
shifters were considered in the"®round. Also, there were many interesting results from the 1st
Delphiround, which were provided to the participants of th&! Bound as graphand many of the
round questiongeferredto those results, asking the respondents for their opinion on how to further
explore the needs and trends for skills, training etc.

Only the experts who responded in thé& Delphi round were invited to participate in the second
round in order to maintain constency of the results. So, thé“2juestionnaire was distributed to 83
experts (the recorded final participation was 77%), wiere asked to answer 49 questions in total.
The 2nd roundemainedopen for 10 days (from 025-2019 until 1305-2019).High cowergence rates
were observed in the majority of the answers, which expressed a high consensus in the views of the
experts.
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8 Results

8.1 Future trends and new technologies

8.1.1 Shipbuilding sector

8.1.1.1 Shipping environmental legislation

Over the pasyears, a number of changes in shipping regulations have been introduced, mainly by the
International MaritimeOrganization (IMO), which have induced significant changes to the design and
operation of commercial vessels. The main driving force behind ttloseges was the prevention of
pollution on the marine environment and the overall protection of life and prope

Such a significant change was the amendment of the MARPOL 73/78 convention in 1992, which made
double hulls mandatory for all new tankers 6{000 DWT and above, following the severe
environmental impact of the Exxon Valdez accident and the introdnaif the Oil Pollution Act of

1990 (OPA 90) in the United States of America. This came in addition to the 1974 amendment of the
SOLAS conventioand the introduction of double bottoms in passenger and cargo ships. Those
legislative revisions imposed sifioant changesn traditional vessel designs used at that time. They
required the establishment of new construction procedures as well as thetmaopf a different
operational approach and a redefinition of maintenance and repairing activities througheduife

cycle of a vessel. The pgatoduction phase of the value chain was also affected, since the current, to
that time, single bottom / hulvessels failing to meet the relevant requirements had to be retrofitted

or taken out of service and dismandevithin a specific period of time.

Today, the key trends in the shipbuilding sector focus mainly on (a) lowering operating costs and (b)
GKS SYaANHEQ 2F NBf{SOIyid 2LISNIGA2ya o6& NBRAZOAY3I (K
enhancing their ovll energy efficiency. Following relevant amendments to MARPOL Annex VI, the

global sulphur cap has been gradually reduced over the past yeiinsa igger change expected to

enter into force as of January 1st, 2020 when it will drop from the curré&®o3o 0.5% in addition to

Sulphur Emission Control Areas (SECAs) where stricter limits exist (i.e. Baltic Sea, North Sea, US
Caribbean Sea and NbrAmerican Sea area). New areas to be designated as SECAs are also currently
under investigation (e.g. Mediteanean Sea).

With regard to energy efficiency, the Energy Efficiency Design Index (EEDI) for new vessels and the
Ship Energy Efficiency Managermdtian (SEEMP) for existing vessels entered into force in 2013
promoting the use of more energy efficient egmient and engines. These are to be further
AU0NBY3IGKSYSR F2fft20Ay3a GKS R2LIGAZ2Y 2F GKS WLYAI
froY AKALAQ sKAOK asSia | OthéeveNtlalphasinglowt, offgledldhoiide S NB R
gas emissios from international shipping. Furthermore, environmental shipping index schemes (e.g.

Clean Shipping Index, Green Awards, etc.) are gainingasenlettention and many shipping lines are

certifying their vessels to them so that they can exploit the besaéhat many port authorities provide

(e.g. reduced dues) as well as benefit from the further enhancement of their corporate image since
manycus 2 YSNAR k AKALILISNBE KAIKE@ @Ol fdzS SYy@ANRYYSyill f
chains.

In orderto successfully meet the requirements of the afanentioned legislations, naval architects,
marine engineers as well as a number of other reléw@tupations have abandoned designs and
technologies that once served as the norm dravedeveloped innovatie concepts and introduced

new technological solutions for enhancing the environmental and energy performance of vessels.
These include advancethip designs, duduel engines or engines only using alternative fuels (e.g.
LNG), installation of openor clseloop scrubber systems, antifouling paints, etc. Obviously
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technological advancements are rapidly penetrating the industry and the properf esewnincreasing
data is essential for maximizing potential benefits including environmental besi&les may others.
Given its specialization and considerable investmémesdvanced technologies compared to global
competitors, the European shipbuildjnndustrycouldlead such developments, which in tucould
contribute towards increasing its global markétase in the near future when the new shipping
environmental regulations will enter into force.

8.1.1.2 Alternative Fuels

Alternative fuels are differentubstances which may be used as a replacement of conventional fossil
fuels that serve today as the main powerusce for propulsion and power generation in shipping.
Those mainly include Liquefied Natural Gas (LNG), Liquefied Petroleum Gas (LPG), Wasiesel,
alcoho| hydrogen, ammonias well as electricity (i.e. batteries and fuel cells) and fuels produced from
biomass (DNAGL, 2018).

Today the number of nesauild vessels or vessels that have been converted for using alternative fuels
is growing fast. L8 serves as the main option and accounts for the widest applicability while
electrification is also gaining meentum and interest with several relevant projects being ongoing and
at different stages of development.

As mentioned above, the number of Liy@Gwered vessels is increasing at a fast pace every year
following mainly the introduction of new environmentalg@ations in shipping as well as investments

on building the necessary bunkering infrastructure along major trade routes so that demand can be
fadlitated. More specifically, by the end of 2017, approximately 118-pbié&ered vessels were in
service worldwile, while another 97 were on order, which represents an increase of 23% compared
to the previous year (LNG World Shipping, 2017).

Besides LNG, the is also a considerable number of vessels that are using other forms of energy with
their deployment howevebeing quite limited at the moment. More specifically, in 2015, the first
electric power passenger vessel entered into service in Norway caphtseneporting, through the

use of 3 lithiumion batteries, approximately 120 cars and 360 passengers. Th&rifbation of
vessels has actually attracted increased attention over the past few years, with the relevant
technology presenting significant wantages but also considerable disadvantages that should be
carefully taken into account. Obviously, the ehiaion of air emissions accounis the main
advantage while important reductions in operating costs as well as in maintenance and service costs
stemming from the lower complexity of electric motors compared to combustion engines leading to
a longer lifetime of the relevant equipment, could be also driving investmentslectric vessels
supporting in that way their wider deployment in the neatute. However, those initial investment
costs remain high at the moment while new charging infrastructurdsis gequired so that electric
vessels can be deployed in a wider network going beyond slistidnce routes that currently only
serve due to limiéd battery capacity and long charging time that is required.

In several cases, vessels are equipped with-tiiedlengines that can use both methanol and fuel oil
or marine gas oil (MGO), while biodiesel fuels (e.g. hydrogenated vegetabld\d) provealso to
be used in certain sea areas and countries (e.g. Norway) within EuropeGDNAD18).

The wider explgation of alternative fuels in shipping in the near future will further amplify the
implications that have already emerged for the shipbuildimgl ghiprepair industry. New vessel
designs serving for example energy storage requirements for electriclsessavell as new engine
designs exploiting different energy sources thus contributing towards reduced fuel consumption as
well as other new releant concepts, are expected to be further integrated into the line of work of
relevant occupational profilesndicating in that way the need for properly updating or modernizing
current skills and competences so that the expected efficiencies can bechliized.
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8.1.1.3 Autonomous Vessels

One of the key areas the maritime transport industry has been lately placirgpsexd attention on

and with significant R&D investments already undertaken, is the development and deployment of
autonomous vessels reducing thamber of required crew members and ultimately moving towards
fully unmanned vessels. Automation of transpoytstems proves to be more advanced in road
transport but is now gradualljovinginto other modes as well, exploiting the distinct characteristics

the latter present. Ongoing research is expected to considerably enhance the situational awareness
of vessels through the development of more sophisticated sensors, the better utilizdtaeatronic

chart display and information systems (ECDIS), cameadars etc.

The relevant opportunities that have emerged for the European shipbuilding industry are substantial
and should be fully exploited. To this end, new sets of advanced digitsisid skillsn mechatronics

are required with regard to severakcupations involved in different segments of the whole value
chain. Unmanned shipping is considered by many as a technological innovation that will contribute
towards further lowering cds for moving freight overseas. Since no crew will be requirely S a & St a4 Q
superstructure (i.e. bridge and accommodation facilities) becomes unnecessary. To this end, loading
capacity catbeincreasel while operating and maintenance / repair costs carsigmificantly reduced.

Despite intensive research efforts, sigedtfint time is still required for developing fully unmanned
vessels especially with regard to their deployment in major international trade routes since the
associated risks are greater. Fhetmore, another important barrier is the absence of the approgriat
legal framework governing the use and operation of these vessels. Approximately 14 IMO conventions
will need to be amendedn order to support the deployment of fully unmanned vessels. rislo
specifically new or updated regulations will be required forigation, collision prevention, cargo
supervision, etc.

8.1.2 Offshore renewable energy sector

In line withthe results of an extended literature review, the offshore renewable energy sectdrewil
characterized, in the next few decades, by significant teagiohl advancements that will impose a
substantial impact on its value chain. Digitalization is being regarded as the main technological trend
of the future which can contribute towards tHarther growth of the sectgrattracting an increased
investment nterest and the participation of several industry actors, facilitating in that way the
implementation of a large number of offshore renewable energy projects that in turn will heavily
increase employability levels in the respective countries. A wide awnersk set of different
technologiesis currently under consideration presenting different levels of market maturity and
deployment. Those include automation, robotics, data science anglWitificial Intelligence (Al), 3D
printing etc., and their uptakés expected to revolutionize the offshore renewable energy industry by
reducing capital and operational costs and increasing productivity levels. To this end, a wider
industrialization ofthe sector is expected, across its whole value chain and espeaiallye
manufacturing, operation and maintenance components while supporting services (e.g. vessel
operations and logistics) will be also affected to a considerable extent. This will tréate new jobs

to be filled by young employees equipped, througlgeted educational and training programs, with

the necessary digital skills (ETIPWind, 2018).

The key technologies to be introduced / integrated in the offshore renewable energy smeor
described below with estimations, where available, of theirastpd impact on the sector and its
value chain.
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8.1.2.1 New technical specifications (e.g. bigger turbines, floating platforms, etc.)

A major trend in reference to offshore wind energy, is the building of bigger turbines and the
installation of the relevant infistructure in deeper waters (>50m depth) as a me#o reduce costs

and improve efficiency. In the near future, the size of turbines is expected to increase (i.e. the rotor
diameter), and so is their energy capacity which is expected to reach approxirhdtdhy (Deign,
2018; IEA, 2018). Furthermore, n@ancepts are currently being investigated for installing offshore
wind farms into deeper waters where winds are strengnd more stable. These concepts mainly
refer to floating platforms, hub islands andbrid systems.

The development of floating windiggforms is quite attractive as a concept, since those structures
prove to be easier to install and maintain (Burger, 2016). As floating wind concepts have already been
implemented in a number of projects.(e Hywind in Scotland and Norway, WindFloat antdyal,
Floatgen in France, etc.) with some of them even becoming operational, floating offshore wind energy
is expected to become, within the next decade, a common and widespread practice (GWEC, 2017).
Themost suitable locations for such structures amnsidered to be the European side of the Atlantic
Ocean as well as the Mediterranean Sea, where floating wind projects have already approved for
France (IRENA, 2016; OffshoreWIND.biz, 2016).

Hub islands ar largescale infrastructures that consist of értinked offshore wind turbines or solar
panels and one or more artificial islands (Rhodri et al., 2015; GreenMatch, 2018; Groot, 2018). The
latter facilitate the placement of converters, can serve as |laggde energy storagendthus can act

as the homebase of engineers workingn relevant projects. Hub islands can significantly reduce
associated costs and cable losses attributed to the long distance between offshore structures and the
shoreline (Groot, @18).

Hybrid systems can also serve as anothaiom. More specifically, offshore wind infrastructures may

be combined with wave energy devices or even solar panels in order to improve energy generation
efficiency, since more than one renewable energyree can be exploited, and thus both operational
and capital costs can be reduced (Failla et al., 2015; Nilsson et al., 2015CB#azp et al., 2015;
Ocean Energy Systems, 2018).

The main aim driving the development of these concepts is the generatiarmore stable electric
power which will enhace the reliability in offshore renewables, and thus will boost in that way further
growth in the sector. The whole value chain is expected to be affectedell asupporting services.

The impact on manufeturing processeis expected to be considerablas the different components

of offshore renewable energy projects are to become quite larger, as mentioned above, which will
also demand bigger facilitieable to handle the required production. Installatip construction,
operation, maintenance and de/reommissioning activities are also expected to be affected due to
more difficult access to the relevant infrastructure. As a result, new requirements wilglole with
NEIIFNR (2 LIXIFyldaQ rasduces,2dgifphment angl yinstallatiol dafripghents
transportation, logistics and vessel operations.

8.1.2.2 New materials

New requirements are expectdd emergealsoin the offshore renewable energy sector with regard

to materials. Most of theerelate to offsha@e wind energy, since this technology is the more mature
one butthe sector alsdaces important challenges due to the exposure of the relevant infrastructure

to frequentextreme conditions. Research on new materials is currentigangfor the offshoreoil

and gas sector but given the similarities those structures present, in terms of pressures experienced,
the results can be also exploited by all offshore renewable energyssciors supporting the
realization of synergies among theno(ig, 2019). The &in goal of the relevant research initiatives is

to develop advanced lightweight, fatigueand corrosioaresistant, environmentally friendly,
recyclable, durable and cosfficient materials. The latter can contribute towards optimizing th
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performance ofthe offshore renewable energy system, reduce costs, and extend service life and
decommissioning (Setvati et al., 2014; Dvorak, 2017; Powers, 2017; Bossler, 2018; Masi et al., 2018).

Various prototypes have been developed including compasaterials, filer-glass, carbon fiber, bio
composites, epoxy matrix composites, thermoplastic foam, natural composites, hybrid, and nano
engineered composites (Setvati et al., 2014; plastemart.com, 2016; Mishnaevsky et al., 2017; Acumen
Research and Coul¢ing, 2018; Dvak, 2018). Their application ranges from installation to reparation

or even fire protection, while they can also be used in different offshore components such as grids,
cable support systems and sska structural components (Setvati dt,2014). New wss have also
emerged in the offshore wind energy sector, related to the production of turbine blades, mooring
systems, nacelles, towers, bases and even floating platforms (Swolfs, 2017; Acumen Research and
Consulting, 2018; Bossler, 20T8;orak, 2018; Hehet al., 2016).

The development of new materials wittansform the technical specifications of offshore
infrastructures, increasing the demand for expertise in materials engineering. Furthermore, the
lifecycle of infrastructures can bexended adding nh that way further value to offshore renewables
through a longer period of operation.

8.1.2.3 Energy storage

One of the biggest challenges in renewable energy production and consumption is the efficient
management of energy supply and demandsdme cases, engy generation exceeds energy needs
leading to loss of the energy surplus, while in other cases, the produced amount of énéagegss

than demanded and as a result energy needs cannot be supported efficiently. These insufficiencies
constrain the growthof the renewable energies sector, especially of lasgale offshore renewables.
Energy storage is considered to be the most suitable solution for balancing energy demand and supply
by storing energy surplus in order to use it when iiégded.

In addiion, the implementation of energy storage can provide further benefitehe offshore
renewables sector. It can ensure the development and improvement of grid integration, as well as the
integration of offshore renewables in energy networinfrastructures (Mortelmans, 2018).

CdzZNI KSNX¥Y2NB>X A0 &ddzLll2NIa GKS aSO02 NIsdalesfdbmie( K 0 @
facilities as it contributes tthe reduction of their operational costs. Last but not least, energy storage

is a useful expediet for the realization of energy transition from conventional to renewable energy
technologies (Spro et al., 2015; Scott, 2018; ETIPWind, 2018).

Research on energy storage applicationmia focused on developing cosffective, energy fficient

and envionmentally friendly solutions, as the existing storage devices consist of chemicals that
pollute the marine environment, and materials of high cost (Graham, 2018). Widespread applications
are the pumped storage systems (PSS) and compteaBeenergy stage systems, but further
research is required (Katsaprakakis, 2016).

Energy storage can provide stability and reliability to energy production, and balance between energy
demand and supply. Due to these potentials, it is expetitatioperational activiteswill be improved

and their lifespan exteret, while maintenancewill be more intensive. As far as construction and
installation processes are concerned, they could be affected, as energy storage devices should be
taken into consideratin in the project§implementation. Last but not leasgénergy storage capacity

could boostthe enlargement of th@ffshore renewablesector.

8.1.2.4 Remote Sensing, Automation and Advanced Robotics

Automation, Advanced Robotics, Remote Sensing, and Artifitedligence (Alpre ‘graduallybeing
adoptedin offshore renewables via the exploitation of Unmanned Systems (US), such as Autonomous
Vessels, Autonomous Underwater Vehicles (AUVs), Remotely Operated Vehicles (ROVs) and Drones.
The aforementioned technological advanceseaintended to be used in various activities tbe
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offshore renewables value chain, mainly aiming to improve access, construction, installation,
teleoperation, inspection, monitoring, maintenance and performance upgr&feelt et al., 2014;

h Q5 2 yy S2015; Gdy, 2017; Chartron et al., 2018; Morales et al., 2018). For instance, AUVs are
recommended for marine surveys, ROUVs (Remotely Operated Underwater Vehicles)-$aasub
cable installations, drones for inspect®rof turbines and infrastructureshuman robotics for
maintenance and repair processes and sensors for automated or teleoperation and monitoring of the
turbines (Elvander et al., 2012; Chen et al., 2014; Grey, 2017; Orsted, 2018).

As far as remote sensing concerned, sensors and LIDAR the key technologies implemented in
2TFaK2NB NBySél of Sa ¥ BeNdviduyfoFebdstiag) deldzdan dreditcriay afdS | £ § K
diagnosis, such as sigiea cables health monitoring or wind turbines problems dgta and diagnosis

(Azcona et a)2017; Flynn et al., 2018). In addition to these, they are exploited for weather monitoring

and prediction, which contributes tive operation of the turbines management (Hasager et al., 2008;

Chartron et al.,, 2018). Theusefulness liesn the avoidanceof unnecessary inspections, the
AYLINRGSYSYid 2F GKS 2LISNIiA2yaz GKS LINBRAOGAZ2Y |y

Apart from that, these advancements have the potential to improve safety and securityarime
environment, which isharacterizedby hazardous, extreme weather conditions that patsnan lives

at risk (Grey, 2017). Their usage is also expected to reduce costs and optimize efficiency and safety in
operations, since operation management andriability are improved anfewer human resources

will be needed (Chartron et al., 2018). To this end, US could affect value chain by reducing its length,
since valuable timasavings can be achieved due to the avoidance of weather conditions barriers and
human resources and equipment traesf

Taking into account the afor@entioned benefits, the whole value chain of offshore renewables is
expected to be influenced. Project planning could be supported by automated surveys and mappings,
while construction, nistallation, operation, maintenamc and de/recommissioning would be
significantly influenced by shortening their length, reducing their costs and facilitating their processes,
especially concerning vessel operations and logistidswever, fewer human sources would be
needed due to theuse of robots and automated systems. This would create new job positions,
inducing a need for rraining inorder toprovide the required digital skills to the affected workforce.

8.1.2.5 Smart grid, smart devices, smart sensbiternet of Things, Cloud comipat

Integration of offshore renewable energies to grid network is a challenging procedure that facilitates
energy transition from conventional to renewable energy sources (Foster, 2012). Smart grid, as well
as smart devies and sensors, Internet of Thin@sT) and Cloud computing, are key technologies for
the realization of the aforenentioned (Camacho et al., 2011; Chartron et al., 2018; Richard, 2018).
Grid integration supports the optimization of electricity generafitnansmission and distribution by
creating a highly interactive and responsive electricity grid (Muttagi et al., 2019). In this way, balance
between energy demand and supply can be achieved in the mosteffiient manner (British
Consulate, n.d.).

Smat grid is expected to revolutioné energy production, delivery and consumption by ensuring
stability, reliability and efficiency in offshore renewable energies operatiGasmécho et al., 2011;
Muttaqgi et al., 2019). As a result, operation and maintereapcocedures of the value chainrche
enabled, while the sector can be boosted and enlarged.

8.1.2.6 Data analytics & Big Data

The devices used in offshore renewables are already equipped with technologies responsible for
collecting datawith referenceto their performance, such as sensors dod. The data collection is

now established to include redime records about weather, wind speeds and the performance of the
turbines, leading t@ huge number of records that are difficult to manage. This requivesadoption
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of Big Data techniques amdethods that can be useful throughout the whole offshore renewables
value chain and significantly reduce the length of data processing and analytics. Big Data is expected
to support mainly managerial activities andeaktime decisiommaking, for exampleby optimizing
logistics operations during the installation phase. It is also mentioned, that it can improve operation
and maintenance predictability by providing precise forecasting and analysis in order to increase
power production and reduce operationabsts (Bagnall et al., n.d.; Helsen et al., 2016; Henry, 2017;
Chartron et al., 2018; Gerdes, 2018a).

According to Chartron et al. (2018), Big Data methods can be implemented in combination with other
state-of-the-art data science technologies, such astifisial Intelligence for supporting risk
assessments, and consist of various techniques applicable in offshore renewables (Henry, 2017; Imaz,
2017).

8.1.2.7 Block chain

Digitalization in offshore renewables and especially the usage of Internet of Things,gidaahd
smart devices emergasissues in accordance with the efficient communication and data exchange
between devices, as well as data security. According ta#ainet al. (2019), Blockchain technology
could cover the aforenentioned challenges, as it support automation, asset management and
grid management in the wider energy sector by improving the control of decentralized energy systems
and microgrids (Bardauk, 2017; Baranko, 2018). As a result, it could have several uses Heos
offshore renewables value chain from management procedures to billing, energy trading and
marketing among others. According to estimations, Blockchain and its applicationgpeeted to
revolutionize the energy sector and offshore renewables in particular (Keivanpual., 2019;
Schwarz, 2018).

8.1.2.8 3D printing

3D printing is expected to transform radically the industrial sector, by reducing capital expenditures
and demand in homnan resources and saving time in manufacturing processes. Other benefits are
estimated to bethe ability to use more costefficient materials and the optimization of offshore
construction logisticslLam & Ma, 2016; Landmart.com, 2016; Chartron et al.82Gkrdes, 2018b;
IEEFA, 2018)

It is already used in manufacturing atite fabrication of dfshore renewables components and
moulds for testing procedures and it is intended to be applied for commercial offshore renewables
products, too (WALID project)pArt from that, concrete additive manufacturing is also planned to be
exploited in the builthg of the infrastructures components, such as foundations, turbine towers, etc.
(IEEFA, 2018).

The benefits from 3D printing affect mainly manufacturing procedusapporting massive production
and enabling cost savings and time savings. The usefutriesdditive manufacturing caalso be
expanded to maintenance activities reducing the duration of spare parts manufactufimg.
innovation may reducehe need forhuman resources, but, taking into consideration that it can
increase production rates antt¢ demand for components, these human resources can be absorbed
by other similar projects.
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8.2 Shipbuilding
8.2.1 Results of the®1Delphi Round

8.2.1.1 1% Delphi Round, Questions No.1 and NouB of 12)
G2 L[] ¢1L{ t!w!5LDa {1l LC¢Owl.t9% Hjadss aailAl2by{0¢ W 9/'Ra K4 t
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agreed that all of the paradigm shifters considered are expected to become mainstream by the year
2030at the latest. The list of PSs bl is in the order ofheir likelihood of becoming maitieam.

1. Vessel automation, vessel autonomy and advanced robotics (yes: 87%)
Digitalization (yes: 87%)

Exploitation of alternative fuels and renewable energy sources (yes: 83%)
Drones (yes: 73%)

Green etrofitting (yes: 70%)

3D Printing (yes: 59%)

ogkhwnN

8.2.1.2 1% Delph Round, Question No(@ut of 12)
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an effect as shown in the following list (in the ordertbéir likelihood to affect thecurrent job

situation).

Vessel automation, vessel autang and advanced robotidges: 796)
Digitalization(yes: 75%)

Exploitation of alternative fuels and renewable energy sou(ges: 67%)
Drones(yes: 55%)

3D Printing (yes: 52%)

Greenretrofitting (yes: 50%)

oA wWNE

8.2.1.3 1% Delphi Round, Question M¢out of 12)
a | W WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY
I 5+1 b/ 9a9b¢ hC ¢19 {!. W9/ ¢selectquestion)Da {1 LC¢OWKE 6 {
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Shipbuilding Paradigm Shiftensould Slightly Affected\ffed the current job situation in Europky
the year 2025It was alsdound that the following PS#ould hawe a strong effecon the current job
situation from year 2025 to 2030 (reshape/fully reshape) and contsioélarlyfrom year 2030 and
beyond:
-Vessel automation, vessel autonomy and advanced robotics
-Exploitation of alternative fuels and renewable egye sources
-Digitalization
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Theopinions of thesame respondents showed thdid¢ Dronesand Greenretrofitting PSs would
have anoticeable effec(slightly affectedAffected) from the present time and up to the year 20

This effecwould be consideralglreducedrom year 2@0and beyond.

Tablel Effect of the Paradigm Shifeeon the current job situation in Euroghipbuilding)

Paradigm
shifters

Vessel
automation,
vessel autonomy
and advanced
robotics

Exploitation of
alternative fuels
and renewable
energy sources

Digitalization

3D printing

Green
retrofitting

Drones

How would the current job situation be affecte@hipbuilding)

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Slightly
Affected

38%

Slightly
Affected

47%
18%
13%
Slightly
Affected
28%
7%
2%
Slightly
Affected
49%
21%
8%
Slightly
Affected
40%
20%
15%
Slightly
Affected
43%
29%

24%

Affected

38%

42%
9%

Affected

40%

38%
18%

Affected

49%

35%
12%

Affected

33%

49%

41%

Affected

35%

30%
30%

Affected

33%

33%
38%

Reshaped re;ﬂged
19%

40% 17%
40% 45%
Reshaped re;lljgp))/ed
9% 2%
33% 7%
29% 31%
Reshaped re;lljgp))/ed
14% 7%
40% 16%
40% 42%
Reshaped re;:#elllged
5% 3%
21% 3%
31% 15%
Reshaped re;:#elllged
10% 5%
23% 10%
8% 23%
Reshaped regﬁelllged
5% 10%
19% 10%
10% 14%
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8.2.1.4 1% Delphi Round, Question N¢dbit of 12)
G211 ¢ 9-L{C¢LDbPWhUBEMOST(ADNERSEL®IORh' w! . [ ., 0 ! CC9/ ¢95K
select question)

Ly NBtFiGA2Y (2 G(GKS ljdSadAazy a2KIdG SEA&adGAY3I 200d
YR 08 6KSYyKé GKS 58t LKA LI NI A OA Lslpsf BStarelassha®i$ R K |

in thefollowing Table.

Table2. Most affected occupations against predictedradigm Shifters (Shipbuilding)

Paradigm shifters Most affected occupationgShipbuilding)
Vessel automation, vessalutonomy =~ - Naval arcltect
and advanced robotics - Electromechanical engineer

- Electromechanical equipment assembler
- Marine engineer
Exploitation of alternative fuelsand - Marine engineering technician
renewable energy sources - Marine engineering drafter
- Marineengineer
- Naval architect
Digitalization - Marine engineering drafter
- Electromechanical drafter
- Electromechanical engineering technician
- Marine engineer
3D printing - Electromechanical engineering technician
- Vessel engine assembler
- Electromechanical equipment assembler
- Computer numerical control {€C) machine
operator
- Welder
Green retrofitting - Marine engineer
- Naval architect
- Marine engineering technician
Drones - Vessel assembly supervisor
- Vessel assembly inspector
- Marine surveyor

8.2.1.5 1% Delphi Round, Question N¢dbit of 12)
a2l !¢ ¢w! b{ O SHOULDTHE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER 1
.9 9at[h,!.[9 Lb ! 5LCC9wO bsélectirestion} , t 9k{ 9/ ¢hw 9¢/

In relation to the questiorWhat transferable skills should the adversely affected workforce have in
ordertobeemploy 60t S Ay | RAFFSNBYy(d 220 (eLISkaSOl2NI SO
the adversely affected workforce will need to have all of the transferable skidarsin theTable

below by the year 2025.

2Qccupations are according to tESCO classification, based on the identification madedonykopoulos, E.
et al. (2020)
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Table3 Transferableskillsthat the adversely affected workforce should h&8&ipbuilding)
Paradigm shifters Transferable skillshat the adversely affected workforce should
have (Shipbuilding)
Vessel automation, vessel Critical thinking angbroblem-solving
autonomy and advanced Information and Communication Technologies (ICT) litera
robotics - Communication and collaboration
Exploitation of alternative Flexibility and adaptability
fuels andrenewable energy Information and Communication Technologies (ICT) litera
sources - Critical thinking and probleraolving
Digitalization - Information and Communication Technologies (ICT) litera
- Creative thinking and innovation
- Critical thinking and probleraolving
3D printing - Information and Communication Technologies (ICT) litera
- Flexibility and adaptability
- Communication and collaboration
Green retrofitting - Flexibility and adaptability
- Knowledge management and transfer
- Critical thinking and problersolving
Drones - Flexibility and adaptability
- Information and Communication Techogies (ICT) literacy
- Critical thinking and problersolving

The twomost importantskills for the workforce to have, that are consistent in all paradigm shifters,
are:

- Critical thinking and problefaolving

- Information and Communication Technologies (I&dnacy

8.2.1.6 1% Delphi Round, Question N¢orit of 12)
G211 ¢ !'D9O{2hmcyCcbw®9 2h![5 .9 ah{¢ 6! 5xdest{ 9[ , 0
guestion)

In relation to the questiomd 2 KI & | 3Sa 2F GKS 62N] F2NOS 42dAZ R 0o
% K Sy K ¢ ajoiitKd® responses support that:

-The ages above 55 years oldwd be the most adversely affected ages from year 2030 and beyond
-The ages up to 25 years oladwuid be the least adversely affected in all time horizons

- All ages above 35 years olewd be almost equallyffected between years 2028030
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Tabled Ages of the workforce affected by the advancement of Paradigm Shifters (Shipbuilding)

Ages of
workforce Paradigm Shifters (Shipbuilding)
affected
Vessgl Exploitation of
automaton, )
alternative
vessel o 3D Green
fuels and Digitalization o " Drones
autonomy and printing | retrofitting
renewable
advanced energy sources
robotics 9y ]
<2025 (% respondents)
Up to 25 4% 206 206 5% 0 0
years old
25-35 13% 14% 17% 3% 5% 25%
3545 11% 28% 26% 29% 35% 15%
4555 38% 23% 26% 34% 30% 20%
2%5 years 34% 33% 29% 29% 30% | 40%
20252030(% respondents)
Up to 25 206 0% 5% 3% 0 5%
years old
2535 11% 14% 14% 5% 24% 25%
3545 30% 33% 26% 37% 32% 20%
4555 34% 30% 31% 29% 16% 25%
;50'5 years 23% 23% 24% 26% 27% | 25%
>2030 (¥%espondents)
Up to 25 9% 14% 14% 5% 5% 10%
years old
2535 21% 12% 12% 29% 24% 25%
3545 23% 26% 24% 8% 22% 15%
4555 21% 23% 17% 18% 14% 25%
2%5 years 26% 26% 33% 39% 35% | 25%

8.2.1.7 1% Delphi RoundQuestion No.8out of 12)
a 5h CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF 1
2hwYChw/ 9 O6L®9® 2| h 2 L[] -sel&tqaektion) ! CC9/ ¢950KE 06{ A

Ly NBfFdGAz2y (2 GKS |jdzSadAizy &5 2 deperdiag hang geAdRrS NI (i K I

VVVVVV

ofthewoN] F2NDS 6APSd sK2 gAff 65 Y2NB I TFSOGSROKE |

for all paradigm shifters, all genders would be equally affected in all time horizons.
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Table5 Impact ofthe advancement of the Paradigrhifiers on the genders of the workforce

(Shipbuilding)

Paradigm shifters

Impact on the gendergShipbuilding)

Vessel
automation,
vessel autonomy
and advanced
robotics

Exploitation of
alternative fuels
and renewable
energy sources

Digitalization

3D printing

Green retrofitting

Drones

Male more
Female more
only only than Equally
than male or
male female female or h affected
other other
By the year 2025 2% 6% 47% 4% 40%
From year 2025 to 2030 2% 40% 9% 49%
From year 2030 and 204 28% 4% 66%
beyond
Male more
Female more
only only than Equally
than male or
male female female or h affected
other other
By the year 2025 205 204 40% 2% 53%
From year 2025 to 2030 2% 33% 5% 60%
From year 2030 and
beyond 2% 21% 2% 74%
Male more
Female more
only only than Equally
than male or
male female female or h affected
other other
By the year 2025 2% 26% 5% 67%
From year 2025 to 2030 19% 5% 76%
From year 2030 and
beyond 12% 20/0 86%
Male more
only only than Female more Equally
than male or
male female female or h affected
other other
By the year 2025 5% 3% 24% 3% 66%
From year 2025 to 2030 3% 21% 3% 74%
From year 2030 and
beyond 3% 16% 82%
Male more
only only than Female more Equally
than male or
male female female or h affected
other other
By the year 2025 3% 38% 3% 57%
From year 2025 to 2030 27% 3% 70%
From year 2030 and
beyond 19% 81%
Male more Female more
only only than female than male or 2ol
male | female affected
or other other
By the year 2025 5% 20% 50 70%
From year 2025 to 2030 10% 10% 80%
F 2
rom year 2030 and 10% 5% 85%

beyond
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8.2.1.8 1% Delphi Round, Question N¢ait of 12)
G211 ¢ w9 ¢19 b92 Wh.{ ¢I1!¢ 2L[[ 9a9wD9K O6FNBS |

Ly NBtFGA2y (& RS [&kSaysSzpy 2@k GKIFG oAttt SYSNH
respondents declared that they did not know what new jobs would emerge. ThedEuatertainty

increa®d as the time horizomovedto the future. This gastion did not converge, so itag refined

and used in the 2 round.

8.2.1.9 1% Delphi Round, Question No(bdit of 12)
G21!1¢ 2h![5 .9 ¢19 w9oOv!Lw95 {YL[[{ !'!'b5 /hatoc¢cob
(Multi-select question)

Inrelationtothelj dzZSa G A2y &2 KIF (0 ¢ 2 dz Rcomgetenicds Hr thefolhsabathll R & 1 A f
SYSNHSK¢ GKS @lFaid YF22NAGe 2F (GKS 5Sf LKA NBaLRYR
all time horizons, the following would be the required skills for tigsjthat would emerge:

-Engineering Skills and
-Transferable Skills

Table6 Required skills and competences for the jobs that will emerge per Paradigm Shifter
(Shipbuilding)

Paradigm shifters Required skills and competences (Shiplding)
Vessel Engineering Health & Transferable
automation, skills safety skills skills
vessel autonomy | gy ne year 2025 77% 47% 66%
and advanced
. From year 2025 to 2030 70% 38% 81%
robotics
From year 2030 and beyond 62% 34% 74%
ot Engineering Health & Transferable
Exploitation of skills safety skills skills
alternative fuels
By the year 2025 79% 56% 51%
and renewable
energy sources From year 2025 to 2030 65% 53% 67%
From year 2030 and beyond 58% 44% 70%
Engineering Health & Transferable
skills safety skills skills
By the year 2025 74% 20% 55%
Digitalization From year 2025 to 2030 69% 43% 76%
From year 2030 and beyond 69% 33% 69%
Engineering Health & Transferable
skills safety skills skills
3D printing By the year 2025 63% 34% 45%
From year 2025 to 2030 68% 32% 55%
From year 2030 and beyond 58% 26% 61%
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Engineering Health & Transferable

skills safety skills skills

Green retroflttlng From year 2030 and beyond 46% 54% 54%
Engineering Health & Transferable

skills safety skills skills

Drones By the year 2025 50% 30% 40%

From year 2025 to 2030 40% 45% 60%

From year 2030 and beyond 35% 35% 70%

8.2.1.10 1% Delphi Round, Question No(blLt of 12)
alhz 2h}][5 ¢19 !'5+9w{9[, ! CCOINOBERTOOAYTCHNUWRWEH. 9 w
¢l 9 b92 59+x9[ hta9b¢ ' b5 w9a!lLb 9at [salectiqueptibn) Lb ¢ 1 9

Ly NBfFGAZ2Y { vould baSadvededyaftedtedl viorkiotc@hb@ retrained in order to catch

up with the new development and remaiemployable in the same sectédrzhe G NI Ay Ay 3 da+A
@201 GA2Y L § SRdzOF A2y YR GNIAYAYy3 6+9¢0 2FFSNBI
edud GA2y YR GN}YAYAY3I 6+x9¢0 2FFSNBR o6& 20§KSNI LN

gathered the ¥ a0 Yl 22NA (& 2F NSk P ARy tink QorizdriEie grly2 v &
exceptionwasthe DigitalizationPS, in which th@referred option ¢ I dAttead a higher education
O2dz2NBES O0A®PSD |G | dzyA@SNEAGEOVE F2NIFff GAYS K2 NN

Table7 How to retrain the affected workforce to remain employable in the same sector
(Shipbuilding)

Paradigm shifters

How to retrain the affected workforce to remairemployablein the same
sector (Shipbuilding)

Vocational

Vessel
automation,
vessel autonomy
andadvanced
robotics

Exploitation of
alternative fuels
and renewable
energy sources

Attend a higher

training (VET) by

Vocational training

education (VET) by other
course the current roviders
employer P
By the year 2025 34% 70% 57%
From year 2025 to o o o
2030 38% 74% 7%
From year 2030 and o o e
beyond 49% 53% T7%
Vocational

Attend a higher
education
course

training (VET) by
the current
employer

Vocational training
(VET) by other
providers

By the year 2025

40%

74%

65%

From year 2025 to
2030

44%

58%

74%

From year 2030 and
beyond

51%

51%

70%
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Digitalization

3D printing

Green retrofitting

MATES Foresight Scenarios

Attend a higher

Vocational
training (VET) by

Vocational training

education (VET) by other
the current ;
course providers
employer
By the year 2025 60% 52% 48%
From year 2025 to o o o
2030 64% 36% 55%
Erom year 2030 and 62% 38% 60%
eyond
Vocational

Attend a higher

training (VET) by

Vocational training

education (VET) by other
the current ;
course providers
employer

By the year 2025 37% 50% 42%
From year 2025 to & &
2030 39% 53% 55%
From year 2030 and 42% 53 50%
beyond

Vocational

Attend a higher

training (VET) by

Vocational training

education (VET) by other
the current .
course providers

employer
By the year 2025 27% 46% 54%
From year 2025 to o @
2030 35% 57% 62%
From year 2030 and 241% 54% 57
beyond

Vocational

Attend a higher

training (VET) by

Vocational training

d ti VET) by oth
ecltJJ[l:frlslgn the current ( prgvi)tglgrser
employer
Drones By the year 2025 20% 55% 40%
From year 2025 to o o e
2030 25% 60% 60%
From year 2030 and o o e
beyond 45% 50% 60%
8.2.1.11 1% Delphi Round, Question No(b2it of 12)
G211 ¢ w9 ¢19 95! /1 ¢Lhb![ a9¢l1 h5{ ¢l1! ¢ 2h!'][5
EFFECTIVELY (I.LE LOW COST, LESS TRAINING TIME, CURRENCURRHERNTNGOTAVAILABLE
B!/1¢Lhb![ ! b5 ¢w!LbLbD twhDw!a{ 9¢/ ®d0OKEé¢ O6FNBS
Ly NBfLdA2Yy (G2 GKS ljdSatirzy a2KIG FNB GKS SRdzOF (

skills more effectivelyi.e. low cost, less training time, currently or natrrently available

eRdzOl GA2Y I f YR GNIAYAY3I LINPINI YA SG000KE GKS NB
proposed the following educational methods applicable to all paradigm shifters and for all horizons.

This question was fmed and used itthe 2nd round.

Proposed educational methods (Shipbuilding)
-On the job training
-Online tutorials for selfraining
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-Innovation driven vocational training

-University new technology courses for engineers

-MOOQOC lifelong learning

-Educational programs witindustry placements

-Blended apprenticeships (esite and inclass including crosountry mobility)

-Use of new technologies (Al methods, augmented reality, 3D applications)

-Modern methods (sensors, large data management techniques, artificial intelégenoblem
solving,design and operation of autonomous ships and systems. advanced manufacturing skills,
virtual reality)

-Training courses agreed with the workforce, their Unions and Employers

-Webinars combined with training on the job

-Online virtual eality courses

8.2.2 Resuis ofthe 2" Delphi Rund

8.2.2.1 2" Delphi RoundQuestion No.{out of 4)

AT WAS FOUND (FROM THE 1ST DELPHI ROUND) THAT THE FOLLOWING EXISTING OCCUPATIC
WOULD BE AFFECTED BY THE ADVANCEMENT OF THE SUBJECT PARADIGM SHIFHER. PLEASE
THE BEST OPTIONSTBESCRIBE THE WAY THEY WOULD BE ARFEETERCt question)

During the 1st Delphi round, it was found that certain existing occupations would be affected by the
advancement of the subject paradigm shifters. Paeticipantsof the 2'¢ Delphi roundwere asked to
provide their viewsas tohow these occupations would be affected. The vast majority of opinions
showed that all affected occupations woulghjuirere-trainingand none would disappeabetails for

the affected occupations and for all PSs ah®wn in the table below.

Table8. How would the existing occupations be affected by the advancement of the Paradigm
Shifters (Shipbuilding)

Spﬁ;?eifm EXISTING AFFECTEICUPATIONS AND HOW THEY WOULD BE AFFECTED i(&ip
Re-training | Demand | Demand The
will be will will occupation
required increase | decrease | will disappear
Naval architect 7% 35% 2% 2%
Eleqtromechanlcal 67% 63% 204 Na
engineer
Electromechanical o o o Na
Vessel . equipment assembler £ A 2%
automlatlon, Marine engineer 74% 35% 5% 5%
vesse Electromechanical na
autonomy engineering 72% 51% 2%
and technician
advanced Electronics na
robotics engineering 70% 60% Na
technician
Marmg .electronlcs 60% 63% 204 20
technician
Electronic equipment 56% 5806 14% na
assembler
Welder 42% 19% 56% 5%
Boilermaker 30% 16% 58% 9%
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Exploitation
of
alternative
fuels and
renewable
energy
sources

Digitalizatio
n

E’t't";f)""e'der (pipe 35% 19% 53% 9%
Sheet metal worker 30% 21% 58% 7%
i;éfg‘;'grtreatme”t 35% 26% 49% 7%
ﬁ;’é";‘;‘é‘f blasting 33% 19% 56% 14%
Mobile crane operator 40% 23% 35% 12%
Err;’r?:%tggaﬁ';‘r”t 42% 19% 35% 12%
Shipwright 44% 26% 30% 7%
;;?:tsefo” equipment 26% 23% 51% 12%
- The
Re-training Dem_and Dem_and occupation
will be will will will
required increase | decrease di
isappear
t“g?;}”;i S hJmneeting 81% 29% 10% na
(';’I'rg?t';‘f engineening 79% 14% 14% 2%
Marine engineer 74% 33% 7% 2%
Naval architect 74% 31% 10%
Zgj;ﬂbfgf'”e 69% 33% 14% 2%
Re-training | Demand | Demand .
. ) ) The occupation
will be will will S
. . will disappear
required increase | decrease
ngg‘f engineering 12% 41% 54% 7%
gigﬁg?me‘:ha”'ca' 63% 24% 27% 2%
EIec_tromgchamca! . 68% 41% 120 na
engineering technician
Marine engineer 73% 27% 10% 2%
t'\giﬂgli igrr‘]g'”ee””g 71% 32% 15% na
tEeICeﬁ:]ri(():gcr:]s engineering 63% 46% 10% Na
Erl]zci:]rgg:echanlcal 76% 370 7% Na
tI\girrllrr:iiifeilnectron|cs 61% 44% 10% Na
Naval architect 80% 20% 10% 2%
EIec_:tromechanlcaI 61% 44% 10% 204
equipment assembler
E'Si‘;trz?&'greq“'pmem 59% 46% 10% 506
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Re-training | Demand | Demand The
will be will will occupation
required increase | decrease | will disappear
Electromechanical 78% 30% 10% 3%
engineering technician
- Vessel engine 73% 23% 18% 3%
3D printing assembler _
Eleqtromechanlcal 65% 280 18% 3%
equipment assembler
Computer numerical
control (CNC) machine 58% 43% 18% 5%
operator
Welder 40% 10% 50% 10%
Shipwright 53% 10% 35% 8%
Boilermaker 40% 10% 38% 15%
Pipe welder (pipe fitter) 48% 8% 40% 8%
Boat rigger 53% 18% 23% 15%
Re-training | Demand | Demand The
will be will will occupation
required increase | decrease | will disappear
Marine engineer 80% 30% 8% 3%
Gfteeff‘tt_ Naval architect 78% 28% 15% Na
retrofitting ; : :
Marine engineering 75% 3506 15% Na
technician
Re-training | Demand | Demand The
will be will will occupation
required increase | decrease | will disappear
Drones
Vessel_assembly 83% 18% 13% Na
supervisor
Vessel assembly 78% 20% 23% Na
inspector
Marine surveyor 83% 13% 18% 3%
8.2.2.2 2" Delphi RoundQuestion No.Zout of 4)
aL¢ 21 { Ch}! bb 0Cwha ¢l 9 mM{ ¢ 59[tlIL wh} b50

TRANSFERABLE SKILLS THAT THE ADVERSELY AFFECTED WORKFORCE WOULD NEED TO H/
ORDER TO BE EMPLOYABLE IRFERENT JOB TYPE/SECTOR WOULDFBETHEING. IF YOU

AGREE WITH THE ABOVE, PLEASE SELECT THE APPROPRIATE OPTION TO DECLARE YOUR AGRE|
IF YOU DO NOT AGREE WITH THE ABOVE, PLEASE SELECT THE THREE (3) MOST IMPORT
TRANSFERABLE SKILLS FROM THE[LIS®(Bingleselect question)

The Déphi participants of the ® round were presentedavith the results of the $round in relation to

0KS l[dzSadA2y agKFdG GNIya¥FSNIofS aiAaftta ¢2dzZ R
to be employable it RAFTFSNBYy ( 220 asdkéduiSpkodide éiransivemsdtofRat g S NS
are the three (3) most important transferable skills. The participants agreed with the results ¢f the 1
roundas previously described in section 8.2.4Table 3.

0K
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8.2.2.3 2"Delphi RoundQuestion No.%out of 4)

acl 9

' 5+

b/ 9a9b¢
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¢cr 9 {!

. W9/ ¢

MATES Foresight Scenarios

t!'w!5LDa
EMERGE (I.E. IT WOULD CREATE NEW OCCUPATIONS AND ALSO FAVOUR SOME EXISTING ON

FROM THE 1ST DELPHI ROUND, THE RESPONDENTS SUGGESUBBTIBE(S) SHOWNDBEL

PLEASE SELECT THE OPTION THAT.&\BRigESelect question)

From the 1st Delphi round, the respondents suggested a number of emerging occupagonsw
occupatiorsas well as some existing ones that would gain relevagdbe advancement ofgradigm
shifters considered). In the'2round, those emerging occupations were presented to the participants
who were asked to provide their opinios towhether those occupations would actually emerge.
The opinions came to a cleeonsensus, showingahall of the occupations considered would actually
emerge. Thdable below shows the emerging occuets that were marked above 75%.

EXISTIN®ccupation is consideretb be the occupation that is already referred to in the ESCO
database with the same name used in the Delphit is similarto other occupation(s) with similar
descriporsthat is (are) already referred to in the ESCO database.

NEWoccupation is consideret be the occupation that igieither referred to in the ESC@atabase
with the same name used in the Delptor is (are) occupation(s) with similar desciips already
referred to in the ESCO database.

The last column of the followingable indicates if thesubject occupation has been considered as
primary or supprting in the Baselin®eport on presentskills needs (which means that it is relevant

for the subject sector in 2019).

Table9 Emerging occupatiofnger Paradigm Shifter (Shipbuilding).

Spﬁ;,?:rgm EMERGING OCCUPATIONSN AND EXISTING THAT GAIN RELEMSKipBuilding)
% o Primary/supporting
respondents ESCO ESCO similar OCC 2019
Innovation N/A as itis named Researchand
management 84.0% in Delphi development No
[EXISTINIG manager
Robotics Robotics engineer
Vessel _ (technician,
automation, | gperator, Robotics Engieer
vessel engineer, 98.0% technician Yes
autonomy repair
and engineer) Industrial robot
advanced [EXISTING controller
robotics Mechatromcs Mechatronics
(engineer) 79.0% ; Yes
[EXISTING] engineer
Vessel :
automation 0 w‘
(sensor 98.0% engineer Yes
technician,

3 SdoukopoulogsE. et al(2020. Baseline Report on present skills needshipbuilding and offshore
renewables value chainResults of the MATES projéetvw.projectmates.el
4The occupations (OCC) are listed with the title proposed by experts during the first Delphi round. They are
considered as EXISTING if there is a similar OCC defined in ESCO, and NEW whantthagessnilar OCC in
ESCO. The last column indicates if the OCC has been considered as one of the primary or supporting

occupations for the sector in the Baselinep@e on present skills needs.
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https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F551a6797-3ca9-41fc-9dca-9a982a8fd8a6&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/551a6797-3ca9-41fc-9dca-9a982a8fd8a6
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F7833d5cd-873d-4fdd-b2f8-9762d68494a7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-b2f8-9762d68494a7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F7833d5cd-873d-4fdd-b2f8-9762d68494a7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-b2f8-9762d68494a7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F5001506f-dd7d-4801-92ac-6f7e93b45133&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/5001506f-dd7d-4801-92ac-6f7e93b45133
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F5001506f-dd7d-4801-92ac-6f7e93b45133&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/5001506f-dd7d-4801-92ac-6f7e93b45133
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fab360abd-32e2-4e03-967d-a10758efffa7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/ab360abd-32e2-4e03-967d-a10758efffa7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fab360abd-32e2-4e03-967d-a10758efffa7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/ab360abd-32e2-4e03-967d-a10758efffa7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbb609566-3ab6-44dd-8f48-cf0b15b96827&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bb609566-3ab6-44dd-8f48-cf0b15b96827
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbb609566-3ab6-44dd-8f48-cf0b15b96827&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bb609566-3ab6-44dd-8f48-cf0b15b96827
http://www.projectmates.eu/

MATES Foresight Scenarios

Exploitation
of
alternative
fuels and
renewable
energy
sources

Digitalization

marine Automation
automation engineering
technician, technician
automation
engineer)
[EXISTING]
Vessel
autonomy
(fleet
manager, N/A as it is named
operator, 84.0% in Delphi N/A No
system
engineer)
[NEW]
ICT resilience
manager
ICT security
. technician
Cyt_)ersecurlty N/A as it is named ICT security YesICT resilience
(officer) 93.0% . .
[EXISTING] in Delphi Manager', manager
ICT security
adminstrator,
ICT security
consultant
% . Primary/supporting
respondents ESCO ESCO similar OCC 2019
Energy
management
(planner, 95.0% Energy manager No
infrastructure
engineer)
[EXISTING]
Alternative
fuel_s (fuel cell 93.0% N/A as itis named No No
engineer) in Delphi
[NEW]
% respondents| ESCO ESCO similar Prlmgré/éuz%plogtmg
(Big) data
grr:zlr;/a;%er, 95.0% Data analyst | knowledge engineel Yes Data analyst
[EXISTING]
ICT resilience
manager
ICT security
technician
Cybersecurity N/A as itis ICT security YesICT resilience
(officer) 98.0% named in Manager, manager
[EXISTING] Delphi ICT security
administrator,
ICT security
consultant
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https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa005f8a2-2d8a-433e-8d89-13575f822fd4&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a005f8a2-2d8a-433e-8d89-13575f822fd4
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?urhttps://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F812c217d-32b7-4f6a-9faf-993d3577ac7f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/812c217d-32b7-4f6a-9faf-993d3577ac7f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815

@

3D printing

Green
retrofitting

Drones

MATES Foresight Scenarios

% - Primary/supporting
respondents ESCO ESCO similar OCC 2019
3D-printing e
(operator) 93.0% %% No
[EXISTING] e
% _— Primary/supporting
respondents ESCO ESCO similar OCC 2019
Innovation N/A asitis | Research and
management 78.0% named in development No
[EXISTING] Delphi manager
% o Primary/supporting
respondents ESCO ESCO similar OCC 2019
Innovation N/A asitis | Research and
management 75.0% named in development No
[EXISTING] Delphi manager

8.2.2.4 2" Delphi RoundQuestion No.4out of 4)

aCwh a

{919/ ¢

¢l 9

mM{ ¢

¢l 9

59[tlL

wh | b5 ZOWING EBDUCATIGINAL MEFHODSE ! ¢
WOULD PROVIDE THE WORKFORIGETHE NEW REQUIRED SKILLS MORE EFFECTIVELY. PLEASE
ht ¢ (Singléselectiquegtion) t t [ , ®E

From the 1st Delphi round, it was found that a certain list of educational methods woalitie the
workforcewith the new required skills more effectively. In th&! Bound of the Delphi exercise, the
participants were asked to focus on the suitabilitiytbose methods with respect to the type of

affected occupations identified earlier in thegezess. The results showed a consensus of opinions

towards educational methods suitabfer all affected occupations, highlighting the need tbe

lifelong learnig approach and the use of webinars combined with training on the job. The following

Table slows the pertinent results per paradigm shifter.

Table10 Educational methods provity the workforcewith the new required skills more etfievely

(Shipbuilding)

Paradigm EDUCATIONAL METHODS PRIDMADHEWORKFORGEITHTHE NEW REQUIRED SKILLS
shifters MORE EFFECTIVESNipbuilding)
More suitablefor More suitable for
Suitablefor | affected occupations| affected occupations
all affected | of technical nature other than technical
occupations (i.e. engineers, (i.e. managers,
technicians etc.) supervisors etc.)
Vessel Higher education new
automation, technology courses 42.0% 33.0% 26.0%
vessel Vocational training courses
autonomy agreed with the workforce, 44.0% 51.0% 5.0%
and their unions and employerg
advanced Innovation diven
robotics vocational training 47.0% 37.0% 16.0%
Online courses on hew
technologies (i.e. Atrtificial
Intelligence (Al), 47.0% 33.0% 21.0%
Augmented reality, 3D
applications)
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https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F73ceb2f9-18e3-4cfe-9c06-e9fb31ece440&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/73ceb2f9-18e3-4cfe-9c06-e9fb31ece440

MATES Foresight Scenarios

Exploitation
of
alternative
fuels and
renewable
energy
sources

Massive Open Online
Courses (MOOC) 51.0% 16.0% 33.0%
On the jobtraining 53.0% 42.0% 5.0%
Educational programs with o o o
industry placements 60.0% 35.0% 5.0%
Blended apprenticeships
(on-site and inclass
including crossountry 60.0% 26.0% 14.0%
mobility)
Webinars combined with . . .
training on the job 67.0% 21.0% 12.0%
Lifelong learning 81.0% 14.0% 5.0%
More suitable to More suitable to
Suitable to | affected occupations affected occupations
all affected of technical nature | other than technical (i.e.
occupations (i.e. engineers, managers, Supervisors
technicians etc.) etc.)
Innovation driven o o o
vocational training 43.0% 43.0% 14.0%
Vocational training
courses agree_d W|t_h the 43.0% 48.0% 10.0%
workforce, their unions
and employers
Massive Ope®nline 0 0 0
Courses (MOOC) 45.0% 26.0% 29.0%
Online courses on new
technologies (i.e.
Artificial Intelligence (Al) 48.0% 38.0% 14.0%
, Augmented reality, 3D
applications)
Higher education new
50.0% 24.0% 26.0%
technology courses
On the job training 57.0% 40.0% 2.0%
Educational programs
with industry placements 62.0% 31.0% 7.0%
Blended apprenticeships
(on-site and inclass 67.0% 29.0% 5.0%
including crossountry
mobility)
Webinars combined with) 2, 9 17.0% 12.0%
training on the job
Lifelong learning 88.0% 5.0% 7.0%
More suitablefor More suitablefor
Suitablefor | affected occupations| affected occupations
all affected of technical nature | other than technical (i.e.

occupations

(i.e. engineers,
technicians etc.)

managers, SUpervisors
etc.)
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Digitalization

3D printing

MATES Foresight Scenarios

Vocational traimg
courses agreed with the |} 50, 44.0% 15.0%
workforce, their unions
andemployers
Innovation driven 44.0% 44.0% 12.0%
vocational training
Online courses on hew
technologies (i.e. Artificia
Intelligence (Al) , 49.0% 32.0% 20.0%
Augmented reality, 3D
applications)
Higher education new

51.0% 32.0% 17.0%
technologycourses
Blended apprenticeships
(on-site and inclass 54.0% 37.0% 10.0%
including crossountry
mobility)
Educational programs 0 0 0
with industryplacements 56.0% 39.0% 5.0%
Massive Open Online 0 0 0
Courses (MOOC) 59.0% 17.0% 24.0%
Webinars combined with | g5 0, 15.0% 22.0%
training on the job
On the job training 66.0% 29.0% 5.0%
Lifelong learning 93.0% 5.0% 2.0%

More suitablefor More suitablefor
Suitablefor | affectedoccupations| affected occupations
all affected of technical nature other than technical

occupations

(i.e. engineers,
technicians etc.)

(i.e. managers,
supervisors etc.)

Higher education new
technology courses

40.0%

38.0%

23.0%

Vocationaltraining courses
agreedwith the workforce,
their unions and
employers

40.0%

53.0%

8.0%

Innovation driven
vocational training

43.0%

43.0%

15.0%

Online courses on new
technologies (i.e. Artificial
Intelligence (Al) ,
Augmented reality, 3D
applications)

50.0%

35.0%

15.0%

On thejob training

55.0%

38.0%

8.0%

Educational programs with
industry placements

55.0%

35.0%

10.0%

Blended apprenticeships
(on-site and inclass
including crossountry
mobility)

55.0%

35.0%

10.0%

Massive Ope®nline
Courses (MOOC)

58.0%

20.0%

23.0%
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Green
retrofitting

MATES Foresight Scenarios

Webinais combined with

o . 68.0% 20.0% 13.0%
training on the job
Lifelong learning 88.0% 10.0% 3.0%
More suitablefor More suitable for
Suitablefor | affected occupations| affected occupations
all affected of technical nature other than technical

occupations

(i.e. engineers,
technicians etc.)

(i.e. managers,
supervisors etc.)

Higher education new

40.0% 35.0% 25.0%
technology courses
Vocational training course
agr_eed ywth theworkforce, 45.0% 45.0% 10.0%
their unions and
employers
Innovaion driven o o 0
vocational training 48.0% 48.0% 5.0%
Online courses on new
technologies (i.e. Artificial
Intelligence (Al) , 48.0% 33.0% 20.0%
Augmented reality, 3D
applications)
Massive Ope®nline o o o
Courses (MOOC) 55.0% 15.0% 30.0%
On the job training 60.0% 38.0% 3.0%
Educational programs with
industry placements 60.0% 33.0% 8.0%
Blended apprenticeships
(on-site and irclass 65.0% 30.0% 5.0%
including crossountry
mobility)
Webinars combined with | 75 (0, 15.0% 10.0%
training on the job
Life-long learning 85.0% 5.0% 10.0%

More suitablefor More suitablefor
Suitablefor | affected occupations| affected occupations
all affected | of technical nature other than technical

occupations

(i.e. engineers,
technicians etc.)

(i.e. managers,
supervisors etc.)

Higher education new

45.0% 33.0% 23.0%
technology courses
Vocationaltraining courses
agreed with the workforce 48.0% 45.0% 8.0%
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Drones

MATES Foresight Scenarios

their unions and
employers

Innovation driven
vocational training

53.0%

35.0%

13.0%

Online coures on new
technologies (i.e. Artificial
Intelligence (Al) ,
Augmented reality, 3D
applications)

55.0%

28.0%

18.0%

Massive Open Online
Courses (MOOC)

58.0%

20.0%

23.0%

Blended apprenticeships
(on-site and inclass
including crossountry
mobility)

60.0%

35.0%

5.0%

Educational programs with
industry placements

63.0%

30.0%

8.0%

Onthe job training

65.0%

33.0%

3.0%

Webinars combined with
training on the job

65.0%

25.0%

10.0%

Lifelong learning

85.0%

8.0%

8.0%
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6 MATES Foresight Scenarios

8.3 Offshore Renewable Energy
8.3.1 Results of thdst Delphi Round

8.3.1.1 1% Delphi Round, Questions No.1 and No.3 (out of 12)
42 L[] ¢IL{ t!w!5LDa {ILC¢O9w .9/ha9 a!lLb{¢w9o! aKé
HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOWIEVMAI a K &eledt flukesfichf S

Inref  GA2Yy G2 GKS ljdzSadAz2ya a2Aff GKAAa LI NIFRAIY 2
K2NAT 2y GKA& LI NIRAIY aKATFGSNI Aa ftAaA1S8te (2 06502y
agreed that all of theparadigm shifters considered herein agpected to become mainstream by the
year 203t the latest. The list of PSs below is in the ordehefr likelihood of becoming mainstream.

Smart grid & Smart sensors (yes: 82%)
Big data (yes: 81%)

Energystorage (yes: 81%)

Automation & Advanced robats (yes: 79%)
5. 3D Printing (yes: 59%)

PN PE

8.3.1.2 1% Delphi Round, Question No.2 (out of 12)
G2 L[] ¢l1L{ t!w!5LDa {ILC¢O9w ! CC9/¢ o6!5+9w{9[ ., huv
Lb 9! wht 9Ké¢ oOwliGAy3a aortS ljdzSadAazyo

Inref F GA2y (2 GKS | dzS & (ter affgct (adkekself or faviiukaily) thi cNifeR ol Y & K A
AAlddzr GA2Yy AY 9dzNPLISKé (GKS YI22NAGe 2F (GKS 5Sf LKA
an effect as shown in the following list (in the erdof their likelihood to affect the current jo

situation).

1. Smart grid & Smart sensors (yes: 70%)

2. Big data (yes: 69%)

3. Automation & Advanced robotics (yes: 67%)
4. Energy storage (yes: 58%)

5. 3D Printing (yes: 50%)

8.3.1.3 1% Delphi Round, Question No.4 (out of 12)
al hz 2hy[5 ¢19 [/} ww9b¢ WKLY OR HAYQURABLY) BAFFECTEDOBY STHED w {
I 5+1 b/ 9a9b¢ hC ¢19 {!. W9/ ¢selectquéstoh)Da { | LC¢IwKEé 0

Ly NBtlFGA2y (2 GKS | dzSa i A@ne alfdctrdiadvesaytoRavauraly) O dzNINEB
by the advancement of the subject paradigm it K ¢ (G KS 5SSt LIKA LI NI AOALI y i3
Renewable Energy Paradigm Shifters are expected to affect the current job situation in Europe
following the samérend, which is as follows:

- To be Slightly Affected to Affected by the year 2025
- Tobe Affected to Reshaped from year 2025 to 2030 and
- Reshaped to Fully Reshaped from year 2030 and beyond.

More than half of the expert respondents supported thia¢ following paradigm shifters are expected
to affect the current job situation in Euredromthe current time and up to year 2025:

1) Automation and advanced robotics (55%)

2) Big data (54%)
Smart Grid and Smart Senstwowed with 42%.
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8.3.1.4 1% Delphi Round, Question No.5 (out of 12)
a2l1!t¢ 9-L{¢LbD h//t!t'e¢Lhb{ 2L[[] 09! aC9L¢cBHIB&IWE
select question)

~

Ly NBflFGA2Yy (2 GKS ljdSatdAzy a2KIG SEAadGAay3a 20
andbywhen® GKS 5Sf LKA LI NGAOALIydGa FAINBSR (KK GK
in the followingTable.

dzl

u» O«

Tablell Most affected occupations against predicted Paradigm Shifters (Offshore Renewable
Energy)
Paradigm shifters Most affected occupations
Automation and advanced robotict Cable installer
- Tidal power technician
- Electromehanical engineer technician
- Other: Drone pilots and Unmanned Aerial Vehic
(UAVSs) technicians
3D printing - Welder
- Wind turbine technician, and
- Electromechanical Equipment assembler
Smart grid and smart sensors - Power distribution engineer
- Electric pover generation engineer
- Maintenance ad repair engineer
Big data - Renewable energy engineer
- Energy systems engineer
- Other: Hydrodynamicist, Management occupations
Energy storage - Power production plant operator
- Solar power plant operator

It was alsshown that all of the PS considered are expected to have a big effect on the subject existing
occupations during the time period of 202930, excepfor Big Datathat is expected to be effective
even before the year 2025. Tisnart Grid and Smart Sensaras shown to have some impact by the
year 20253D Printingappears to be the only one withrelatively strong impact from year 2030 and
beyond.

Tablel2 Timeline: Effect of Paradigm shifters on existing occupations (Offshorev&®ad=nergy)

<2025 20252030 >2030
(% responses) (% responses) (% responses)

Automation and_ 29% 48% 23%
advanced robotics
3D Printing 20% 43% 36%
Smart Grid and Smart 39% 43% 18%
Sensors
Big Data 44 5% 38% 17.5%
Energy Storag 32% 45.5% 22.3%
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8.3.1.5 1% Delphi Round, Question No.6 (out of 12)
G211 ¢ ¢w!b{cow! . [9 {YL[[{ {lh![5 ¢19 1! 5+9w{9[, !
BEQat [ h,! . [9 Lb ! 5LCC9w9b¢-sabtquestiont 9k {9/ ¢hw 9¢/ K:¢

In relation to the questiomWhattransferable skills should the adversely affected workforce have in
2NRSNJ 02 0SS SyLiz2eroftS Ay | RATTSNLy@2%0B6%) (& LISk
support that the adversely affected workforce will need to have all of the transfesMille shown in

the Table below by the year 202%utomation and Advanced Robotis6%) andBig Data(50%)

gathered the vast majority of responses for the <2025 period.

Tablel3 Timeline: Effect of Paradigm Shifters on transfégadkills (Offshore Renewable Energy)

P?::r?lsgf;nr ;g:gt;rj”es‘”c <2025 20252030 >2030
(% resporses) (% responses) (% responses)
needed

Automation and_ 56% 29% 15%
advanced robotics

3D Printing 43% 41% 16%
Smart Grid and Smart 48% 370 15%
Sersors

Big Data 50% 31% 18%
Energy Storage 42% 33% 25%

Tablel4 Transferable skillat the adversely affected workforce should have (Offshore Renewable
Energy)
Paradigm shifters Transferable skillshat the adversely affected workforce should have
Automation and Information and Communication Technologies (ICT) literacy

advanced - Flexibility and adaptability
robotics - Communication and collaboration
3D printing - Information and Technologies (ICT) Litgr&@mmunication

- Flexibility and adaptability
- Critical thinking and probleraolving
- Creative thinking and innovation
Smart grid and - Information and Communication Technologies (ICT) literacy
smart sensors - Flexibility and adaptability
- Communication and calboration
- Critical thinking and problersolving
Big data - Information andCommunication Technologies (ICT) literacy
- Flexibility and adaptability
- Initiative and seHdirection
Energy storage - Information and Communication Technologies (ICT) literacy
- Flexiblity and adaptability
- Communication and collaboration together wiGireative thinking and
innovation
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The twomost importantskills for the workforce to have, that are consistent in all paradigm shifters,
are:

- Information and Communication Technologi&ST) literacy

- Flexibility and adaptability

8.3.1.6 1% Delphi Round, QuestidNo.7 (out of 12)
a2zl !¢ ! D9 hC ¢19 2hwYChw/ 9 2h][5 .9 =sadet{ ¢ 0! 5
guestion)

In relation to the questiomy 2 KI 4 | 3S&a 2F (KS ¢ 2 NJ Typafdded aad® dzf R 0
GKSYKE GKS YF22NAGe 2F NBalLlRyasSa adzZlRNI GKFGY
-The ages above 55 years old will be the most adversely affected ages from year 2030 and beyond

-The ages up to 25 years old will be the least adversely affected in all time horizons

- Allages above 35 years old will be almost equally affected between 20262030

Tablel5 Ages of the workforce affected by the advancement of Paradigm Shifters (Offshore
Renewable Energy)

Ages of workforce affected Paradigm ShiftefOffshore Renewable Energy)
Automation 3D Smart Grid| Big Energy
and advanced Printing | and Smart| Data | Storage
robotics Sensors
<2025

(% respondents)
Up to 25 years old 2% 3% 7% 3% 2%
25-35 19% 21% 12% 15% 17%
3545 24% 32% 29% 28% 27%
4555 19% 18% 24% 28% 27%
>55 years old 36% 26% 27% 28% 27%

20252030

(% respondents)
Up to 25 years old 7% 5% 2% 5% 2%
25-35 14% 24% 22% 13% 20%
3545 31% 21% 24% 35% 29%
4555 21% 26% 32% 28% 29%
>55 years old 26% 24% 20% 20% 20%

>2030

(% respodents)
Up to 25 years old 14% 13% 12% 18% 12%
25-35 17% 21% 15% 8% 12%
3545 21% 13% 22% 23% 32%
4555 14% 18% 22% 18% 17%
>55 years old 33% 34% 29% 35% 27%
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8.3.1.7 1% Delphi Round, Question No.8 (out of 12)
45h _h! /hb{L59w ¢I! ¢ GRENT DERENDINGEON2THE GENDER OB THEC 9
2hwYChw/ 9 oO0L®9d 21 h 2L[][ -selctqaekten) ! CC9/ ¢950Ke o{ A

Ly NBflFGA2y (2 (GKS ljdzSaldArzy a52 @2dz O2yaAiARSNI (KLI
of the workforce (i.e. who will be more affedde) K¢ (G KS @ ad Ys$<@potkdiiat 2 F NB
for all paradigm shifters, all genders would be equally affected in all time horizons.

Tablel6 Impact of the advancement of the Paradigm Shifters on the genders of the werkforc
(Offshore Renewable Energy)

<2025 20252030 >2030

Paradigm shifters and (% Male more than (% Male more than (% Male more than

genders other ¢ % Equally other ¢ % Equally other ¢ % Equally

affected) affected) affected)

Automation and 29%62% 29%62% 17%74%
advanced robotics
3D Printing 21%61% 24%66% 11%77%
Smart Grid and Smarg 29%54% 29%61% 17%76%
Sensors
Big Data 23%63% 20%73% 10%83%
Energy Storage 22%71% 22%78% 10%80%

8.3.1.8 1% Delphi Round, Question No.9 (out ®f 1
G211 ¢ w9 ¢19 b9z Wh.{ ¢l1!¢ 2L[[] 9a9wD9K O0FNBS I

Ly NBftlFdA2y G2 GKS [jdzSadAaz2y a2KFG FNB GKS ySg 23
respondents declared that they did not know what new jobs would emerge. Thedeuatertanty

increagdas the time horizon went to the future. This question did not converge, so it was refined and
used in the 2 round.

8.3.1.9 1% Delphi Round, Question 80.(out of 12)
4211¢ 2h![5 .9 ¢19 woOv!'Lw95 {YL[[{ !'b5 GHPat 9¢9b

(Multi-select question)

Ly NBfFGA2Y (2 GKS IjdSadAzy 62KFG ¢2df R 68 G(GKS |
SYSNHSKE¢ (KS @Delplirespongdedtblduppértectiiat fai &l faradigm shifters and for
all time horizons, théollowing wouldbe the required skills for the jobs that would emerge:

-Engineering Skills and
-Transferable Skills
Engineering Skillppear to dominaten most of the PSs considered, exclptthe Big Dataparadigm

shifter whereTransferable Skillseemto be most required. MoreovefTransferable Skillare most
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required for theEnergy Storage2025 horizon and for th&mart Grid andsmart Sensors2030
horizon.

Tablel7 Required skills and competences for the jobs that will eepeg Paradigm Shifter
(Offshore Renewable Energy)

<2025 20252030 >2030
Paradigm Shifters an( Engineering Engineering Engineering
required skills Transferable Health | Transferable Health | Transferable Health
& Safday & Safety & Safety
Automation and 39935%25% 38%632%29% 339633%28%
advanced robotics
3D Printing 46%34%17% 399%632%26% 389%638%20%
Smart Grid and Smart 1 o.3704189 35%33%629% 34%37%22%
Sensors
Big Data 41%44%15% 35%42%23% 36%43%16%
Energy Storage 36%32%23% 349%38%27% 35%39%22%

8.3.1.10 1% Delphi Round, Question No.11 (out of 12)

alhz 2h}[5 ¢19 !'5+9w{9[, !/ CC9/¢95 2hwYChw/ 9 .9 w
2L¢l ¢1'9 b92 59+9[ hta9b¢ ! b5 w9a!llLb 9setedth, ! . [ 9 L
guestion)

Inref I GA2Yy G2 0KS | dzSNeisdlyaffected wakiorcd i defrahediinkoler to
catch up with the new development and remain employable in the same sector? The Delphi
participants responded as follows:

In Automation and advanced robotiesd 3D Printingparadigm shifters:

08 B&SINI HAaHpY 62N F2NOS A& adz33SadasSR G2 065 NBGN
2TFSNBR 0& (KS OdzZNNBydGé¢ FyR axAl QEOquzylf SRdz
(i.e. Universities, TAFE iitstes el O ® 0 £

FNRBY @SFENJ Hnon FYR 0S@2yRY 62N] F2NOS Aa adzaasSai
GNIAYAYy3 6+£9¢0 2FFSNBR o0& 20$KSNJ LINPJARSNA OADSO

In Smart Grid and Smart SensocasidEnergy Storagehe workforce is sggested to be retrained by
axAl @20l GA2Y I € SRdAzOF A2y FTYR GNIAYAYy3d 060x9¢0 2
AyadAaiddziSa SiO0v0é¢ Ay Fift GAYS K2NAT 2yao

In Big Dataparadigm shifter:

-up to year 2030: workforce is suggesteditds  NB (i NattangigyR highér ediucation course (i.e.

Fao I dzy)\QSNﬁAueus

Ay Fff GAYS K2NRT2yay ¢2N] F2NOS Aa adz33SadSR
6+9¢0 2FFSNBR 0@ 20KSNJ LINPJARSNA OADPSDd ! yADSNA

g2
B A

Page46 of 152



MATES Foresight Scenarios

Tablel8 How to retrain the affected workforce to remain employable in the same sector (Offshore

Renewable Energy)

Paradigm Shifters an(
retraining of the
workforce

<2025

Voc Current Voc
Other - Higher edu.

20252030

Voc Curreh-Voc
Other - Higher edu.

>2030

Voc Current Voc
Other - Higher edu.

Automation and

) 39%36%20% 38%42%18% 25%43%26%
advanced robotics
3D Printing 37%37%22% 38%44%18% 29%45%23%
Smart Grid and Smart 5,4 3005404 300%6429%6:27% 29%41%28%
Sensors
Big Data 25%349%38% 27%38%34% 27%39%28%
Energy Storage 27%34%30% 29%38%29% 29%37%29%

8.3.1.11 1% Delphi Round, Question No.12 (out of 12)

G211 ¢ w9 ¢19 95! /1 ¢Lhb![ a9¢l h5{ ¢l !¢ 2h![5 t wh
EFFECTIVELY (I.E LOW COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAIL
95! /! ¢Lhb![ ! b5 ¢w!LbLbD twhDw!a{ 9¢/ d0OKE O06FNEBS

Ly NBfllAz2zy G2 GKS ljdzSaidAazy a2KFG NS GKS SRdzO!I
skills more &ectively {.e.low cost, less training time, currently or not currently available

SRdzOF GA2ylFf FTYR GNFAYAY3 LINRPANFYa SGOP0OKE (GKS NF
proposed the following educational methods applicable to all paradigm skiéted for alhorizons.

This question was refined and used in tHérdund:

-On the job training

-Online tutorials for selfraining

-Innovation driven vocational training

-University new technology courses for engineers

-MOOC lifelong learning

-Educatimal programs \ith industry placements

-Blended apprenticeships (esite and inclass including crosountry mobility)

-Use of new technologies (Al methods, augmented reality, 3D applications)

-Modern methods (sensors, large data management techniqueicat inteligence, problem
solving, design and operation of autonomous ships and systems. advanced manufacturing skills,
virtual reality)

-Training courses agreed with the workforce, their Unions and Employers

-Webinars combined with training on the job

-Online virtwal reality courses
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8.3.2 Results ofhe 2" Delphi Round

8.3.2.1 2"Delphi Round, Question No.1 (out of 4)

aL¢ 21 { Ch!b5 6Cwha ¢19 wm{¢ 59[tlL wh!b50 ¢I!¢
WOULD BE AFFECTED BY THE ADVANCEMENT OF THE SUBJECT PARRDREEASHL ECT

¢19 .9{¢ hte¢Lhb{ ¢I!' ¢ 59{/ wL.9 (®utiSelettiuestion) 9 2 h! |

During the 1st Delphi round, it was found that certain existing occupations would be affected by the
advancement of the subject paradigm shiftereeTrespondentf the 2'¢ Delphi round were asked

to provide their viewsas tohow these occupations would be affected. The vast majority of opinions
showed that theneedsof all affected occupations would increase anenaining would be required.

The orly exception was the occupation of welder, for which the demand would decrease and would
require retraining (se€lable below).

Table19 How wouldthe existing occupations be affected by the advancement of the Paradigm
Shifters ((fBhore Renewable Energy)
Paradigm EXISTING AFFECTED OCCUPATIONS AND HOW THEY WOULD BE AFFECTED (C

shifters Renewable Energy)
Retraining | Demand| Demand The
will be will will occupation
required increase| decrease| will disappear
Cable installer 50% 47% 21% 5%
Tidal power technician 47% 58% 11% na
Electr.o.mechanlcal engineering 5306 61% 5% na
technician
. Wave poweltechnician 47% 74% 8% na
Automatio ) . —
n and Wind turbine technician 50% 68% 5% na
advanced Electromechanical equipment 50% 50% 16% 3%
robotics assembler
Welder 50% 18% 37% 3%
Mal_ntenance and repair 63% 34% 13% na
engineer
Construction commercial diver 45% 42% 24% 5%
Electronic equipment 55% 45% 11% na
assembler
Solar energy technician 47% 63% 5% na
Hydropower technician 42% 63% 13% na
Retraining | Demand| Demand The
will be will will occupation
required increase| decrease| will disappear
Welder 54% 16% 38% 5%
Wave power technician 54% 51% 14% na
Electromechanical equipment 54% 3204 27% 3%
assembler
3D printing Wind turbine techni@an 57% 59% 8% na
Tidal power technician 51% 59% 11% na
Solar energy technician 51% 59% 11% na
Hydropower technician 49% 62% 16% na
Electr.omechamcal engineering 54% 49% 16% na
technician
Electronic equipment 51% 43% 2204 3%
assembler
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Printed circuit loard assembler 54% 43% 11% 5%
Retraining | Demand| Demand The
will be will will occupation
required increase| decrease| will disappear
Smart grid Power distribution engineer 68% 46% 8% na
and smart Elegtrlc power generation 65% 49% 8% na
sensors engineer
Maintenance and repair enginee 65% 43% 14% na
Power production plant operator 68% 43% 5% 3%
Solar powelplant operator 57% 54% 5% 3%
Retraining | Demand| Demand The
will be will will occupation
required | increase| decrease| will disappea
Renewable energy engineer 62% 54% 3%
Energy systems engineer 54% 62% 3% na
Wind energy engineer 49% 65% 3% na
Power distribution engineer 599% 54% 8% na
Power production plant operator, 62% 46% 11% 3%
Big data Eg;tqrg;rpower generation 68% 21% 8% 3%
Maintenance and repair enginee 70% 32% 14% na
Wind turbine technician 51% 62% 8% na
Solar energgngineer 49% 57% 11% na
Solar energy technician 54% 57% 11% na
Solar power plant operator 54% 51% 14% na
Hydropower technician 38% 59% 19% na
Wave paver technician 54% 70% 5% na
Tidal power technician 54% 65% 5% na
Retraining | Demand| Demand The
will be will will occupation
required | increase| decrease| will disappear
Power production plant operator 62% 54% 8% na
Energy Solar power planbperator 51% 65% 8% na
storage Power distribution engineer 65% 59% 3% na
Erl]eg(;:]riecefowelgeneration 68% 54% 3% na
Maintenance and repair enginee 65% 54% 5% na

8.3.2.2 2" Delphi Round, Question No.2 (out of 4)

aL¢ 21 { Ch!b5 6Cwha ¢I19 WHECTHREH [(3) MOST UMPORTANT ¢ | !
TRANSFERABLE SKILLS THAT THE ADVERSELY AFFECTED WORKFORCE WOULD NEED TO H/
ORDER TO BE EMPLOYABLE IN A DIFFERENT JOB TYPE/SECTOR WOULD BE THE FOLLOWING. II
AGREE WITH THBOVE, PLEASE SELECT THE APPROPRIATE OETIONRECYYOUR AGREEMENT.

IF YOU DO NOT AGREE WITH THE ABOVE, PLEASE SELECT THE THREE (3) MOST IMPORT
¢w! b{COw! . [9 {YL[[{ (Slksalectquestio) L{ ¢ . 9[ hz ¢ ®
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The Delphi participants of the2ound were presented the results of thé'toundin relation to the
jdzSadA2y aoKFG GNIyYyaFSNIofS aiAafta ¢g2dd R GKS I R¢
SYLX 28F6fS Ay I RAFFSNByYy(l 220 (e LSasisaipetE | yR &
three (3) most important transfable skills. The participants agreed with the results of theolind

as previously desibed in section 8.3.5- Table 14

8.3.2.3 2" Delphi Round, Question No.3 (out of 4)

4¢19 !5+ b/9a9b¢ hC ¢19 {!.W9/¢ t!w!5LDa {ILC¢O
EMERSE (l.LE. IT WOULD CREATE NEW OCCUPATIONS AND ALSO FAVOUR SOME EXISTING ONE
FROM THE 1ST DELPHI ROUND, THE RESPONDENTS SUGGESTED THE OCCUPATION(S) SHOWN BI
PLEASEY 9/ ¢ ¢1 9 ht ¢ L hSingléseldctaquestion) [ L 9 { dé

From the 1st Delphi round, ¢hrespondents suggested a nhumber of emerging occupaticaéw
occupation as well as some existing ones that would gain relevance by the advancement of paradigm
shifters considered). In the"2round, those emerging occupations were presented to theippants

who were asked to provide their opinioms towhether those occupations would actually emerge.

The opinions came to a clear consensus, showing that all afcitigpations considered would actually
emerge. Th&@able below shows the emerging ogations that were marked above 75%.

EXISTIN®ccupation is consideretb be the occupation that is already referred to in the ESCO
database with the same name used in felphior it is similar with other occupation(s) with similar
descriporsthat is (ae) already in the ESCO database.

NEWoccupation is consideretd be the occupation that igieither referred to in the ESCO database
with the same name used in the Delpfur is (are) occupation(s) with similar desciips already in
the ESCO database.

Thelast column of the followind@able indicates if the subject occupation has been considered as
primary or supporting in the Baselif@port® on presentskills needs (which means that it is relevant
for the subject sector in 2019).

Table20 Emergin§ occupations per Paradigm Shifter (Offshore Renewable Bnergy
Paradigm EMERGING OCCUPATIGNBW AND EXISTING THAT GAIN RELEVANCE (Offshore

shifters Renewable Energy)
% Primary/supporting
resr}:]);nde ESCO ESCO similar OCC 2019

Automation Sosinabit 5
and engineer | 7600 | VABSItiSnameq S No
advanced | £y sTiNG) in Delphi technician
robotics Mechatronics Mechatronics

technician 79.0% engineering Yes

(EXISTING) technician

5 SdoukopoulosE. et al(2020. Baseline Report on preseskills needs in shipbuilding and offshore

renewables value chainResults of the MATES projéatwvw.projectmates.el

8 Theoccupations (OC@J)e listed with theitle proposed by experts durintte first Delghi round.

They are considered as EXISTifNK&ere is a similar OCC defined in ESCO, and NEW when there is

not any similar OCC in ESC®e last columimdicatesif the OCC has been considered as one of the

primary or supporting occupations for the sectorthe Baselindeport on present skillaeeds.
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Paradigm EMERGING OCCUPATIGNBW AND EXISTING THAT GAIN RELEVANCE (Offshore
shifters Renewable Energy)
Predictive .
maintenance Indusirial
84.0% maintenance Yes
analyst supervisor
(EXISTING SUDEMSO
Big Data Data analyst
manager 92.0% | chief data officer No Data analyst
(EXISTING)
Virtual Reality .
(VR) designer 92.0% 3Dmodeler B‘:S(ibl;]t ér;]clzjndeesr
Design enginet
(EXISTING
ICT resilience
manager
ICT security
. technician
Cyber security N/A as it is nameq ICT security YesICT resilience
expert 92.0% . .
in Delphi Manager, manager
(EXISTING) ;
ICT security
administrator,
ICT security
consultant
Drone and
Unmanned N/A as it is nameg
Aerial Vehicles | 95.0% in Delohi No No
(UAVs) pilot P
operator (NEW)
Atrtificial
Intelhgepce (AD 95.0% ICT mtelhggnt No
professional systems designer
(EXISTING)
Robotics ;Oti)%?
(constructor, RoboticsEngineer
programmer, 97.0% — Yes
technician
operator) Industrial robot
(EXISTING)
controller
N/A as it is nameg
n Delphl: Automation
Autonomous automation engineer
system engineering
y 97.0% | technicianhas the . Yes
operator ] " Automation
(EXISTING) al dza2 Yb)\ oo ineering
engineering —
s x % x technician
FaaAadl
alternativetitle
% - Primary/supporting
respondents ESCO ESCO similar OCC 2019
3D printer
maintenarce 84.0% 3D Qn.nt.mg No
worker technician
3D printing (EXISTNG) .
Designer of 92.0% 3Dmodeler No (but |ncl.udes
parts for 3D - Design enginegr
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https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa9b20949-897b-481f-8642-d1f69263baff&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a9b20949-897b-481f-8642-d1f69263baff
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa9b20949-897b-481f-8642-d1f69263baff&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a9b20949-897b-481f-8642-d1f69263baff
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa9b20949-897b-481f-8642-d1f69263baff&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a9b20949-897b-481f-8642-d1f69263baff
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fe297ec12-4712-40a4-ad98-ba004cacb205&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/e297ec12-4712-40a4-ad98-ba004cacb205
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbab5fa79-7f96-4e21-87b6-1eba560b8d9a&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bab5fa79-7f96-4e21-87b6-1eba560b8d9a
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F6fc8f605-98b9-4218-b5e2-91c4c9c55c4d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/6fc8f605-98b9-4218-b5e2-91c4c9c55c4d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa44a1dc5-be08-4840-8bd5-770c4ac1ca6d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a44a1dc5-be08-4840-8bd5-770c4ac1ca6d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fa99b38bc-6e71-4bef-b127-0f2b5e357815&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/a99b38bc-6e71-4bef-b127-0f2b5e357815
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F35553663-deab-4d9a-bf22-15c1625d28e8&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/35553663-deab-4d9a-bf22-15c1625d28e8
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F35553663-deab-4d9a-bf22-15c1625d28e8&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/35553663-deab-4d9a-bf22-15c1625d28e8
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F551a6797-3ca9-41fc-9dca-9a982a8fd8a6&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/551a6797-3ca9-41fc-9dca-9a982a8fd8a6
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F551a6797-3ca9-41fc-9dca-9a982a8fd8a6&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/551a6797-3ca9-41fc-9dca-9a982a8fd8a6
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F7833d5cd-873d-4fdd-b2f8-9762d68494a7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-b2f8-9762d68494a7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F7833d5cd-873d-4fdd-b2f8-9762d68494a7&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/7833d5cd-873d-4fdd-b2f8-9762d68494a7
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F5001506f-dd7d-4801-92ac-6f7e93b45133&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/5001506f-dd7d-4801-92ac-6f7e93b45133
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F5001506f-dd7d-4801-92ac-6f7e93b45133&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/5001506f-dd7d-4801-92ac-6f7e93b45133
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbb609566-3ab6-44dd-8f48-cf0b15b96827&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bb609566-3ab6-44dd-8f48-cf0b15b96827
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbb609566-3ab6-44dd-8f48-cf0b15b96827&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bb609566-3ab6-44dd-8f48-cf0b15b96827
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F42381741-f3a7-4b26-b35c-da6fad9f1cfd&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/42381741-f3a7-4b26-b35c-da6fad9f1cfd
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fbab5fa79-7f96-4e21-87b6-1eba560b8d9a&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/bab5fa79-7f96-4e21-87b6-1eba560b8d9a
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F6fc8f605-98b9-4218-b5e2-91c4c9c55c4d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/6fc8f605-98b9-4218-b5e2-91c4c9c55c4d

MATES Foresight Scenarios

Paradigm EMERGING OCCUPATIGNBW AND EXISTING THAT GAIN RELEVANCE (Offshore
shifters Renewable Energy)
printing
(EXISITNG)
3D printing
(technician, 3D printin
engineer, 97.0% =L prining No
technician
expert)
(EXISITNG)
% ESCO ESCO | Primary/supporting
respondents similar OCC 2019
Artificial Intelligence . QT
. (Al) professional 89.0% intelligent No
Smart grid systems
(EXISTING) -
and smart designer
sensors I(?Neénv%e controller 92.0% No No
Sensors (developer, Sensor
installer, technician) 95.0% — No
(EXISTING) engmeer
Big Data analyst Data
(EXISTING) 97.0% analyst ves
% ESCO ESCO | Primary/supporting
respondents similar OCC 2019
Big data knowledge No
Big Data systems engineer
(develope, engineer) 100.0%
(EXISTING) database
developer
% - Primary/supporti
respondents ESCO ESCO similar ng OCC 2019
Insulation
supervisor
Grid
Insulation Underwater
and _ 78.0% construc_:tion No
Construction supervisor
Energy professional _
(EXISTING) Construction
storage
general
supervision
energy systms
engineer
Energy
storage which ha the
specialist 95.0% alternative label ves
(EXISITNG) oEnergy storage
systems
Sy3aays
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https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4cf7be91-fed9-47a7-9ca9-e74c7eb6becb&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4cf7be91-fed9-47a7-9ca9-e74c7eb6becb
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/4f4d33a1-0b41-4dd9-8a42-aeba5a3974ab
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fd3edb8f8-3a06-47a0-8fb9-9b212c006aa2&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/d3edb8f8-3a06-47a0-8fb9-9b212c006aa2
https://ec.europa.eu/esco/portal/occupation?urhttps://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F812c217d-32b7-4f6a-9faf-993d3577ac7f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/812c217d-32b7-4f6a-9faf-993d3577ac7f
https://ec.europa.eu/esco/portal/occupation?urhttps://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F812c217d-32b7-4f6a-9faf-993d3577ac7f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/812c217d-32b7-4f6a-9faf-993d3577ac7f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fb11e1742-5e28-4270-b081-b0193d85ee7d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/b11e1742-5e28-4270-b081-b0193d85ee7d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fb11e1742-5e28-4270-b081-b0193d85ee7d&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/b11e1742-5e28-4270-b081-b0193d85ee7d
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F0181835d-dd00-49e2-9fc4-e1382a65957f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/0181835d-dd00-49e2-9fc4-e1382a65957f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F0181835d-dd00-49e2-9fc4-e1382a65957f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/0181835d-dd00-49e2-9fc4-e1382a65957f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fe575efca-c3e4-43fe-8c46-327d310f795e&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/e575efca-c3e4-43fe-8c46-327d310f795e
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fe575efca-c3e4-43fe-8c46-327d310f795e&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/e575efca-c3e4-43fe-8c46-327d310f795e
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2Fe575efca-c3e4-43fe-8c46-327d310f795e&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/e575efca-c3e4-43fe-8c46-327d310f795e
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f
https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/0dd7e6cd-2e5a-4fae-9ce0-6a3622d4019f
https://ec.europa.eu/esco/portal/occupation?https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F1ff61522-8947-4c95-b589-cb0e0539a62b&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/1ff61522-8947-4c95-b589-cb0e0539a62b
https://ec.europa.eu/esco/portal/occupation?https://ec.europa.eu/esco/portal/occupation?uri=http%3A%2F%2Fdata.europa.eu%2Fesco%2Foccupation%2F1ff61522-8947-4c95-b589-cb0e0539a62b&conceptLanguage=en&full=true#&uri=http://data.europa.eu/esco/occupation/1ff61522-8947-4c95-b589-cb0e0539a62b

8.3.2.4 2"Delphi Round, Question No.4 (out of 4)
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MATES Foresight Scenarios

¢19 mM{¢ 59[tlL wh!b5% L¢ 2!1{ Ch!bs
WOULD PROVIDE THE WORKFORGETHE NEVREQUIRED SKILLS MORE EFFECTIVELY. PLEASE

From the 1st Delphi round, it was found that a certain list of educational methods \pooNide the
workforcewith the new required skills more effectivelijn the 29 round of the Delphi exercise, the
participants were asked to focus on the suitabilitiytbose methods with respect to the type of

affected occupations identified earlier in the process. The results showed a consensus of opinions
towards educatinal methods suitable to all affected occupations, highlighting the need for lifelong
learning appoach and the use of webinars combined with training on the job. The following table

shows the pertinent results per paradigm shifter.

¢ I

Table21 Educational methods to provide to the workforce the new required skills more effectively
(Offshore Renewable Energy)

Paradigm
shifters

Automatio
n and
advanced
robotics

3D printing

EDUCATIONAL METHODS TO PROVIDE MOORKFORCE THE NEW REQUIRED SK
MORE EFFECTIVELY (Offshore Renewablg\gn

% respondents
Massive Open Online Courses (MOOC) 37.0%
Vocational training courses agreed with the workforce, their uniony 45.0%
and employers '
Innovation driven vocational training 47.0%
On the job training 50.0%
Educational programs with industry placements 53.0%
Online courses on netechnologies (i.e. Artificial Intelligence (Al) ,
. oo 58.0%
Augmented reality, 3D applications)
Higher education new technology courses 63.0%
Blended apprenticeships (esite and n-class including crossountry
. 71.0%
mobility)
Webinars combined witkraining on the job 71.0%
Life-long learning 92.0%
% respondents
Innovation driven vocational training 35.0%
Vocational training courses agreed with the workfortteir unions 35.0%
and employers 7
Massive Open Online Courg@$00C) 51.0%
On the job training 51.0%
Educational programs with industry placements 51.0%
Higher education new technology courses 54.0%
Online courses on new technologies (i.e. Artificigglligence (Al) ,
. C 54.0%
Augmented reality, 3@pplications)
Blended apprenticeships (esite and inclass including crosountry
. 59.0%
mobility)
Webinars combined with training on the job 59.0%
Lifelong learning 84.0%
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Paradigm
shifters

Smart grid
and smart
sensors

Big data

Energy
storage

MATES Foresight Scenarios

EDUCATIONAL METHODS TO PROVIDE MOORKFORCE THE NEW REQUIRED SK
MORE EFFECTIVELY (Offshore Renewabtg\Bn

% respondents
Vocationaltraining courses agreed with the workforce, their unions 46.0%
and employers '
Innovation driven vocational training 51.0%
Blended apprenticeships (esite and inclass including crossountry
. 54.0%
mobility)
Massive Open Omle Courses (MOOC) 59.0%
Onthe job training 59.0%
Online courses on new technologies (i.e. Atrtificial Intelligence (Al)
. S 62.0%
Augmented reality, 3D applications)
Higher education new technology courses 65.0%
Educational programs with industry placente 65.0%
Webinarscombined with training on the job 68.0%
Life-long learning 86.0%
% respondents
Innovation driven vocational training 49.0%
Vocational training courses agreed with the workforce, their uniony 51.0%
and employers '
Massie Open Onlin€€ourses (MOOC) 54.0%
On the job training 54.0%
Educational programs with industry placements 57.0%
Higher education new technology courses 62.0%
Blended apprenticeships (esite and inclass including crossountry
. 65.0%
mobility)
Webinas combined with training on the job 65.0%
Online courses on new technologies (i.e. Atrtificial Intelligence (Al)
. - 70.0%
Augmented reality, 3D applications)
Life-long learning 89.0%

% respondents

Higher education newechnology coures 46.0%
On the job training 49.0%
Innovation driven vocational training 49.0%
Vocational training courses agreed with the workforce, their union 49.0%
and employers '
Massive Open Online Courses (MOOC) 54.0%
Educationaprograms with industry placemeés 57.0%
Blended apprenticeships (esite and inclass including crossountry

. 59.0%
mobility)
Webinars combined with training on the job 68.0%
Online courses on new technologies (i.e. Artificial Intelligence (Al) 68.0%
Augmented reality, 3D applications) 7
Life-long learning 86.0%
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9 Conclusiorand Comments

The trends and driving forces dealt with and identified during the Delphi survey are foreseen to affect
the employability of the Shipbuilding and Offshore Renewable Energy sectors, making iangé@ss

all professionals to adapt to the nedevelopmentsy following dynamic and lifelong approaches with
shorter turnarounds.

The subject Delphi exercisevealeda large number of interesting points that are summarized below
andask for immediate aabn to be taken, starting from the PSs that would first become mainstream.
The following twdriguresllustrate arepresentation of the period&ime horizons)n which theDelphi
respondents considethat each paradigm shifter wouldecome mainstream alongith key findings

on the associated employment landscajpe. showing the main affected occupations as well as the
anticipated emerging occupations; Rankings shown are based on the percentage of Delphi
respondents in agreement)iore details are provideih the subsequent sections 9.1 to 9.5 and Tables

23 and 24.
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PARADIGM SHIFTERS
(SHIPBUILDING)

MATES Foresight Scenarios

LIST OF MAIN
OCCUPATIONS
AFFECTED

Score 75-85% Score 85-95% Score 95-100%

EXPECTED EMERGING OCCUPATIONS
A New
A Existing gaining in relevance

87%

83%

73%

AGREEMENT BECOMING MAINSTREAM

59%

Ranked 1" with 87%

« Will affect the job situation?:
Ranked 2™ with 75%

Py - A
E?@:I% Digitalisation w Vessel automation, vessel autonomy
o=181% |« Willbecome mainstream?: & Acadvmced rotiotics

* Will become mainstream? : Ranked 1* with 87%

« Will affect the job situation? : Ranked 1* with 79%

* Naval architect
* Electromechanical engineer

* Electrs + it k
* Marine engineer
* Electr engineering t

* Electronics engineering technician
* Marine electronics technician
* Electronic equipment assembler

* Marine engineering drafter
« Electromechanical drafter

* Electr | engineering

* Marine engineer
* Marine engineering technician
* Electronics engineering technician

*Welder

* Boilermaker

* Pipe welder (pipe fitter)

* Sheet metal worker

« Surface treatment operator

* Abrasive blasting operator

+ Mobile crane operator

* Production plant crane operator
* Shipwright

+ Transport equipment painter

*+ Electromechanical engineer

* Marine engineering drafter

* Marine electronics technician

* Naval architect

+ Electromechanical equipment assembler
 Electronic equipment assembler

A Robotics (technician, operator, engineer, repair
engineer)

A Vessel automation (sensor technician, marine
automation technician, automation engineer)

A Cyber-security (officer)

A Vessel autonomy (fleet manager, operator, system
engineer)

A Mechatronics (engineer)

4 Innovation management

A Cyber-security (officer)

A (Big) data (manager, analyst)

Expoitation of alternative fuels & renewable energy sources
* Will become mainstream? : Ranked 3" with 83%

* Will affect the job situation? : Ranked 3" with 67%

*Marine engineering technician
*Marine engineering drafter

* Marine engineer

»Naval architect

*Vessel engine assembler

A Energy management (planner, infrastructure
engineer)

A Alternative fuels (fuel cell engineer)

Drones

:

* Will become mainstream? : Ranked 4" with 73%

* Will affect the job situation?: Ranked 4" with 55%

* Vessel assembly supervisor
*Vessel assembly inspector
* Marine surveyor

A Innovation management

>

+Will become mainstream? : Ranked 5 with 70%

Green retrofitting

®

« Will affect the job situation? : Ranked 6 with 50%

*Marine engineer
* Naval architect
* Marine engineering technician

3D Printing
« Will become mainstream? : Ranked last with 59%
« Will affect the job situation?: Ranked 5th with 52%

* Electr | engineering t
*Vessel engine assembler
* Electr lequi

quip L3
* Computer numerical control (CNC machine operator)

*Welder

* Shipwright

* Oilermaker

* Pipe welder (pipe fitter)
* Boat rigger

A Innovation management

A 3D printing (operator)

Agreement on the impact in jobs

>50% [l >60% M >70% M

Figure9. Shipbuilding sectofFuture senarios with key findingsttps://www.projectmates.eu/wpcontent/uploads/2019/07/MATEStrategyReportSep2019.pdf
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PARADIGM SHIFTERS
(OFFSHORE)

2019

LIST OF MAIN
OCCUPATIONS

AFFECTED

Score 75-85% Score 85-95% Score 95-100%

EXPECTED EMERGING OCCUPATIONS
A New

A Existing gaining
in relevance

A * Power distribution engineer * Power production plant A Sensors (developer, installer, technician)
Smart grid & smart sensors . Ele?tric power generat'fon er!gineer operator A Big Data analyst
) . - 5 * Maintenance and repair engineer * Solar power plant operator
82% * Will become mainstream? : Ranked 1* with 82% A Artificial Intelligence (Al) professional
* Will affect the job situation?: Ranked 1+ with 70% A Remote controller
) * Renewable energy engineer * Wind turbine technician A Big Data systems (developer, engineer)
R * Energy systems engineer * Solar energy engineer
Bigdata +Wind energy engineer * Solar energy technician
s * Will become mainstream?: * Power distribution engineer * Solar power plant operator
< Ranked 2™ with 81% « Power production plant op *Hydrop t ici
w fl 81% i i i ici
= - Will affect the job situation?: . Equnc power generation engineer . Wave power techqncllan
- Ranked 2" with 69% * Maintenance and repair engineer * Tidal power technician
n Energy storage
=z = Will become mainstream? : Ranked 2™ with 81% « Power production plant operator * Electric power generation o
= * Solar power plant operator engineer 4 Energy Sforaga specialist
< * Will affect the job situation? : Ranked 4" with 58% bl P P 9 . < 5
s « Power distribution engineer * Maintenance and repair A Grid insulation and construction professional
engineer
It} | g
-4
E e ) * Cable installer *Maintenance and A Robotics (constructor, programmer, operator)
+ Tidal power technician repair engineer
i i A Autonomous system operator
8 gitomation St BUisnCe Ep Rt 2 * Electromechanical * Construction o ‘y " _
w * Will become mainstream?: Ranked 3" with 79% engineering technician commercial diver 4 Artificial Intelligence (Al) professional
cn i Z £ 2 :
= Will affect the job situation? : Ranked 3 with 67% o WéVe powar tec"‘”"_‘-‘é" * Electronic equipment A Drone and Unmanned Aerial Vehicles (UAVs)
= * Wind turbine technician assembler pilot-operator
=z * Electromechanical * Solar energy technician A Virtual Reality (VR) designer
w ¥ 79% equipment assembler + Hydropower technician
= «Welder A Cyber security expert
w
w A Big Data manager
g A Predictive maintenance analyst
< A Mechatronics technician
A Sustainability engineer
*Welder * Hydropower technician A 3D printing (technician, engineer, expert)
3D Printing . “fave powe[tec.hnllclan- . Elec.trom_echam::al. ) A Designer of parts for 3D printing
* Electr ] 9 x 5
59% * Will become mainstream? : Ranked last with 59% assembler * Electronic equipment 4 3D printer maintenance worker
* Wind turbine technician assembler
i b atlars s ;
* Will affect the job situation? : Ranked last with 50% < Tidal powsrtechnician « Printed circait e
* Solar energy technician assembler

Agreement on the impact in jobs
>50% [l >60% Ml >70% M

Figurel0. Shipbuilding sectoEuture scenarios with key findindgtps://www.projectmates.eu/wpcontent/uploads/2019/07/MATEStrategyReportSep2019.pdf
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9.1 Timeline of Paradigi#hifters

9.1.1 Shipbuilding
All of the ShipbuildingaradigmShifters considered would become mainstream by ylear 2030 and
appear to have the following hierarchical order (no.1 would become mainstream first):

1) Green retrofitting(yeass 20192025) 2) Digitalization (ye&20192030) 3) Drones (year2019
2030) 4) Vessel automation, autonomy and advancedotads (years 20252030) 5) Exploitation of
alternative fuels and renewable energy sourégsais 20252030) 6) 3D Printingyeais 20252030)

According to the opinions of the Delphi participants, the@8en Retrofittingappears to emerge
earierandh &  AK2NISNJ af AFS Oe0ftS¢ O2YLI NBR (G2 GKS
that the subject PS concerns existing vessels and the activities related to their compliance with new
legislations ad it would be expected that all (existing ves}@suld eventually become compliant by

the year 2025 (e.d- a h Q& NBIljdzZA NBYSyia 2y 26 OFNb2y &aKA LIL
reduction etc.- http://www.imo.org/e n/MediaCentre/HotTopics/GHG/Pages/default.agpx

Psdlike Digitalizationand Vessel automation, autonomy and advanced robdiage already started
becoming mainstream and theyill become fully developebtly the year 2030. For example, there is
already amarket of fully developed remotely operated patrol boats that are controlled and operated
from another location, without seafarers on boafuttps://www.iai.co.il/p/katana).

It is considered that all of thBSs, apart from the Green Retrofitting would maintain their status as
omainstreang even beyond the year 2030.

Table22 Timelineof Paradigm Shiftersorted by: 1) theirlikelihood to become mainstreani“g how
much would they aéct the job situation in Eurog8&hipbuildiny

o Willit become | "M NOMZONIN 1 y\uy i ottt the
Paradigm shifters , which it would . o
mainstream? : job situation?
become mainstream

Vessehutomation, vessel . 87% 20252030 79%
autonomy and advanced robotig
Digtalization 87% 20192030 75%
Exploitation of alternative fuels 83% 20252030 67%
and renewable energy sources
Drones 73% 20192030 55%
Green retrofitting 70% 20192025 50%
3Dprinting 59% 20252030 52%

9.1.2 Offshore renewable energy

All of theoffshorerenewable energy paradigm shifters consideheuieinwould become mainstream
by the year 2030 and appear to have the following hierarchical order (naulda@comemainstream
first):

1) Big Data (yeaR0192025) 2) Automation and advanced robotics (yg20192025) 3) Smart grid
and Smart sensors (yes20192030) 4) Energy storage (yes20252030) 5) 3DPrinting(yeais2025
2030)
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It is considered that allfahe PSs considered, apart from tBgy Datawould maintain their status as
G Yl Ay aienbéyond theSygar 2030.

Table23 Timeline of Paradigm Shifters sorted by} their likelihood to become mainstrearff2how
muchwould they affect the job situation in Eurog@ffshore renewable enerpy

o Will it become | | 'mehorizonin -y b et the

Paradigm shifters mainstream? which it would ob situation?

' become mainstream| '
Smart grid and smart sensor 82% 20192030 70%
Big data 81% 20192025 69%
Energystorage 81% 20252030 58%
,:(\)ul;cgtin;ztlon and advanced 29% 20192025 67%
3D printing 59% 20252030 50%

9.2 Affected occupatiomandthe way they would be affected

9.2.1 Shipbuilding

The majority of the Delphi participants agreed that all PSs considered would affect (adversely or
favourably) the current job situation in Eurepn the same order as their likelihood to become
mainstream(No.1 PS wouldffect the current job situatiothe most): 1) Vessel automation, vessel
autonomy and advanced robotics 2) Digitalization, 3) Exploitation of alternative fuels and renewable
energysources, 4) Drones, 5) 3D Printing, 6) Green retrofitting.

Further analysis of theollecteddata showed thatall genders of the workforce would be equally
affected in all of the time horizons considered (i.e. from ge€200192025, from yeas 20252030,
beyond year 2030)

The ages that would become more affectiedthe short term (i.e. from 2019 to 2025) atwosefrom

35 years old and above. In the longer term (i.e. from @825 to 2030), the most affected ages
appear to be those from35to 5fearsold. Ly € f GAYS K2NRT 2y&a o6tkeyR | f ¢
(i.e. below 25 years old) appears to remain unaffected. An interesting finding wasi&hBSrones

would affect almost all ages from 25 years old and above in all time horizons.

Theworkforce inthe vast majorityof the affected occupation@partfrom only oneoccupatior) would

require retrainingn orderto remain employableThe Delphi exercise revealduht almost half (57%)

of the affected occupations would experience an increaseemahdand around 30% of themvould

face a decrease in demanive (5) occupations did not collect enough evideonewvhichto draw
conclusiongPS Drones: Vessel assembly supervisor, Vessel assembly inspector, Marine surveyor; PS
Digitalization: Electromghanical drafter; PS Exploitation of alternative fuels: Marengineering

drafter). An important finding was that, according to the majority of the collected opinions, none of

the affected occupations would disappear.
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9.2.2 Offshore renewable energy

The majorty of the Delphi participants agreed that all PSs considered would affect (adversely or
favourably) the current job situation in Europe in the same order as their likelihood to become
mainstream (No.1 PS would affect the current job situationrtiuest):

1) Smart grid and smart senso®,Big data 3)Automation and advanced robotic4d)Energy storage,
5) 3D Printing

Further analysis of the collected data showed that all genders of the workforce would be equally
affected in all of the time hazons conglered.

The landscape for the ages of the workforce and the affected occupations is similar to the Shipbuilding
sector.Namely, he ages that would become more affected in the short term (i.e. from 2019 to 2025)
are those from 35 years oland above. Intte longer term (i.e. from yea2025 to 2030), the most
affected ages appear to be those from 35 to 55 yearskidm year 2030 and beyond, ages from 55
years old and above appear to be affected the mastall time horizons (and all PS&je younger
workforce (i.e. below 25 years old) appears to remain unaffected.

The workforce inall of the affected occupations would require retraining in order to remain
employable. It was recorded thahe vast majority (96%) of the affected occupationgould
experierce an increase in demandccording to the majority of the collected opinions, none of the
affected occupations would disappear.

9.3 Required skills and competences

9.3.1 Shipbuilding

It wasclearly showrthat transferable skills woultde very important as a meansf addresing the
emerging skills gapsroducedby all paradigm shiftersThe majority of the responden@®pinions
supportedthat the most important skills and competences for the workforce &vé by the year 2025
would be: a)Engineeringkills andb) Transferable Kills. Their importancevould remain high in the
longer term (i.e. from year 2025 and beyond)est theHealth & safety skillalsobecome important.
The twomost importanttransferableskills for the workforce to have in all time horizomsuld be a)
Critical thinking and problersolving b) Information and Communication Technologies (ICT) literacy

9.3.2 Offshore renewable energy

The landscape on the most important skills anthpetences in theffshore renewable energy sector
appears to be sindl to that of the shipbuilding sector. A slight difference is thaé ttwo most
important transferable skills for the workforce to have in all time horizemasild be a) Flexibility and
adaptability, b) Information and Communication Technologies (ICigdite

9.4 Most effective trainingind educational methods

9.4.1 Shipbuilding

The majority of the Delphi participants agreed tNaicational Training (VET) delivered by the current
employerwould be the most effective training method to provide the required skiltd @ompetences

to the affected workforce in the shoterm horizon (i.e. up to year 2025). For the mid and leergn
horizons (i.e. from year2025to 2030 and beyond) ivould be VETprovidedby the combination of
current andother providers.
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The most dictive educational methods that gathered the majority of opinions were the: a) lifelong
learning, b) webinars combined with training on the job.

9.4.2 Offshore renewable eneyg

The Delphi respondents agree that the training odfitfrom other providers will hve a great
importance(greaterthan in the shipbuilding sectprt wasshownthat both VET optiong§.e.VET from
current employer and other providers) will Biitablefor the majority of paradigm shifters in the
short term {.e. up to year 2025), anche VET offered by othgproviders will be the mospopularin
all paradigm shiftersn the mid and londgerm horizong(i.e. from yeas 2025 to 2030 and beyond)

9.5 Expected emerging occupations

9.5.1 Shipbuilding

The respondentsfor the shipbuilding sectosuggested fourteen (14)emerging occupationsfrom

which 57% were existing occupations that would gain relevance by the advancement of paradigm
shifters considered andi3% may be classified as new occupations.

9.5.2 Offshore renewable energy

The respondents for the offshore renewable energysuggestedtwenty-two (22) emerging
occupations, from whichd5% were existing occupations that would gain relevance by the
advancement of paradigm shifteasid 5%6 may be classified as new occupations.
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@

Table24 Paradigm shifters in-8me horizons andssociated future scenarios on occupations (existing and new), skills, competences and training needs for the

Shipbuilding sectdjin the order of which will become mainstream first)
Affected occupation and way they would be Required skills and competences

Most effective training methods Most effective educational Expected emerging

Timeline of Pardigm

shifters becoming affected methods occupations (New and
mainstream (Shipbuilding) existing that gain
relevance)
2019 2025 2030
Re By the year By the year Educational (Big) data
— . |Demand Demand 2025 2025 programs with (manager, o
training . h . . Attend a : 56.0% analyst) 95%
) will will From year Engineering Fromyear : industry
will be |. . higher [EXISTING]
required| Mcreass decrease 2025 to skills & 2025 to 2030 s placements
q 2030 Transferable From year education Massive Open Cyber
Marine Fromyear skills 2030 and COMLES Online Courses | 59.0% ?;?;2?)’ 98%
Digitalization engineering YES | NO YES 2030 and beyond (MOOC) [NEW]
drafter beyond Webinars
o192 150 - . :
=135 Electromechanic combined with o
Iri=d al drafter 35 NO NO Most important Transferable training on the 63.0%
et Electromechanic skills: o Job
al engineering YES | YES NO -Informatlo_n and Communication On the job 66.0%
-Will become mainstream?: | technician Technologies (ICT) literacy training ’
YES, Ranked tvith 87% Marine engineer | YES YES NO -Cr_egtlve t_hm_kmg and innovation Lifelong 93.0%
-Will affect the job situation | Marine -Critical thinking and problem learning =7
in‘ Europe?: YES, Ranked 2 engineering YES YES NO SOIVmg
with 75% technician
-All genders would be Electronics
equally affected engineering YES | YES NO
- Ages of the wikforce technician
(adversely) affected: Electromechanic
a)<2025: 35ears old and al engineer YES | YES| NO
above . Marine
b) from 2025 to 2030: 35 electronics YES | YES| NO
years old and above technician
¢) >2030: equally all ages Naval architect YES YES NO
from 55 years old and above Electromechanic
al equipment YES YES NO
assembler
Electronic
equipment YES YES NO
assembler
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training mehods

Most effective educational

Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Shipbuilding) existing that gain
relevance)
2019 2025 2030
By the Engineering By the year . Blended Innovation
> Re Demand Demand year 2025 skills 2025 _\/Qcanonal apprenticeships management | o,
D training ) . training (VET) by i . [EXISTING]
rones will be will will From year From year the current (on-site and in 60.0%
required increasg decrease| 2025 to 2025 to emolover class including ’
—?ﬁ 9 2030 Transferable 2030 ploy crosscountry
<& Vessel assembly] YES NO NO From year skills From year Vocational mobility)
supervisor 2030 and 2030 and training (VET) by Educational
-Will become mainstream?: Vessel assembly YES NO NO beyond beyond — prggr?ms i 63.0%
. a i tor industry
YES, Ranked4vith 73% nspec .
-Will affect the job situation Marine surveyor | YES | NO NO gllk(?lslymportant Transferable glzc;r:;n;s
Fope?: YES, Ranked Flexibility and adaptability training 65.0%
Al\fwt q 0 db -Information and Communication Webinars
- gﬁn ;efrs ‘t’v?ju e Technologies (ICT) literacy combined with 65,090
?i\uaesyoe; ﬂe]g $vorkforce -Crit‘ical thinkingand problem training on the 070
9 ) solving job
(adversely) affected: Litel
a)<2025: Slightly ages 35 fielong 85.0%
learning

years old, but mainly ages
from 55 and above

b) from 2025 to 2030:
Equally all ags from 25
years old and laove.

¢) >2030: ages 285 years
old and also ages from 45
years old and above
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o . Affected occupation and way they would be Required skills angdompetences  Most effective training methods Most effective educational Expected emerging
Timeline of Paradigm .
. ) affected methods occupations (New and
shifters becoming existing that gain
mainstream (Shipbuilding) 9 g
relevance)
2019 2025 2030
— Re By the E_ngineering By the year On_ the job 60.0% Innovation
trainin Demand Demand year 2025 | skills, Health & 2025 Vocational training management | 7goy
wil beg will will safety skills & From year training (VET) b Educational [EXISTING]
.~ |increasg decrease| Transferable 2025 to 9 Y programs with
required 7 the current : 60.0%
skills 2030 industry
= employer & by | t
Marine engineer | YES | YES NO rom year Fromyear | o providers placements
Green 2025 to 2030 and Blended
retrofitting Navalarchitect YES | YES NO 2030 Health_ & safety beyond apprenticeships
Marine From year skills & (on-site andin- 0
(e ineeri 2030 and |  Transferable class including | °%9%
& engineering YES YES NO ) g
d technician beyond skills crosscountry
mobility)
Most important Transferable Weblr_1ars .
e combined with
skills: traini th 75.0%
-Flexibility and adaptability lrekajmmg ontne
-Knowledge management and 19
transfer L|felqng 85.0%
-Critical thinking and problem learning
solving

Will become mainstream?:
YES, Ranked vith 70%
-Will affect the job situation
in Europe?: YES, Ranked las
(6M) with 50%

-All genders would be
equally affected

- Ages of the workforce
(adversely) affected:
a)<2025: 35 years old and
above

b) from 2025 to 2030: Mainly
3545 years old, and also
ages above 55.

c) >2030: slightly ages 2%
years old and mainly ages
from 55 and above
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competence:

Most effective training methods

Most effectiveeducational

Expected emerging

. ) affected methods occupations (New and
shifters becoming . ;
. S existing that gain
mainstream (Shipbuilding) relevance)
2019 2025 2030
1 On the job Mechatronics
— Re By the Vocational - 53.0% ) 79
ining |P€Mang Demand ear 2025 By the year| training (VET) by| [ raining (engineer) %
Vessel training I I y Educational [EXISTING]
: willbe |, W wi Engineerin 2025 the current ucational Innovation
automation, : increasq decrease From year InEENng) e programs with 84
required skills & ploy : 60.0% management |
vessel 2025 to Transforabl industry [EXISTING] %
autonomy  |Naval architect YES | YES| NO 2030 ragiiﬁ‘sra 5 Vocational placements Vessel
and i ini Blended
advanced Elegtromechamc YES YES NO From year From year | training (VET) by _ _ a}lutonomy
. engineer 2030 and 2025 to the current apprenticeships (fleet
robotics Electromechanic beyond 2030 employer & other | | (on-site and in 60.0% manager, 53/4
=2 equipment YES | YES NO providers class including - 25;?,?“ ’
w assembler _ Most important Transferable F Vocatonal crosscountry engineer)
= Marine engineer | YES | YES NO skills: rom year vocatona mobility) [NEW]
Electromechanic - Critical thinking and problem 2030 and training (VI,ET) by Weblr_1ars ] ovb )
engineering YES YES NO solving beyond other providers Cor_n_blned with 67 0% (0¥ﬁce:)ecunty 93
technician - Communication and training on the [NEW] %
Electronics collaboraton job :
engineering YES | YES NO - Information and Communicatior Life-long 81.0% Robotics
technician Technologies (ICT) literacy learning ] (technician,
-Will become mainstream?:  |Marine ggeir:gr' 08
YES, RankedWwith 87% electronics YES | YES NO repgair ’ %
_—WiII affect the job situation |technician engineer)
in Europe?: YES, Ranked 1  |Ejectronic [NEW]
with 79% equipment YES | YES NO Vessel
-All genders would be assembler automation
equally affected Welder YES | NO | YES (sensor
_ - technician,
( A(\jges °f| t?e#"ortkfgrce Boilermaker YES | NO | YES marine o8
adversely) affected: Pipe welder (pip€ tomati %
a)<2025: 45 years old and fittF()er) (PiPq ves NO YES ?eucr?rr:i];;n ’
above i
Sheet metal automation
b) from 2025 to 2030: 35 \worker YES NO YES engineer)
NEW,
years Old_ 1055 Surfacereatment [ ]
¢) >2030: equally all ages operator YES NO YES
from 25 years old and above All))rasive blasting
YES NO YES
operator
Mobile crane YES NO YES
operator
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Production plant

YES NO YES
crane operator
Shipwright YES NO YES
Transport
equipment NO NO YES
painter
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MATES Foresight Scenarios

Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training methods

Most effective educational Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Shipbuilding) existing that gain
relevance)
2019 2025 2030
Dem i f Vocational
> By the year Engineerin i
Retraining and Ddevr\rl}ﬁm 2025 gskills g Bv the vear training (VET) On the job 57.0% Alternative
Exploitation will be will decrea . : 26/25 y by thecurrent training ) fuels (fuel cell 9:3
of alternative required incre e From year Engineering employer & by | | Educational eﬁg{,r\'/eer) %
fuels and ase 2025 to Trasrlflsllfzr%lble other providers programs with 62.0% Lnerg]y
B . . 0
renewable Marine 2030 skills From year industry management
energy engineering YES YES NO From vear 2025 to 2030 Vocational placements (planner, 95
sources technician 2030 Y d Transferable training (VET) Blended infrastructure %
Marine be on?jn skills From year by other apprenticeships engineer)
W engineering YEB NO NO Y 2030 and providers (on-site and in 67 0% [EXISTING]
s drafter . beyond class including ’
e Marine Most important Transferable crosscountr
. YES YES | NO skills: mobility) y
engineer - Flexibility and adaptability _— Y.
Naval YES YES NO - Information and Communicatior ebinars
architect ; ; combined with
Technologies (ICT) literacy L h 71.0%
Vessel - Critical thinking and problem training on the
engine YES YES NO solving job
assembler Lifelong 88.0%
learning

-Will become mainstream?:
YES, Rankedwith 83%
-Will affect the job situation
in Europe?: YES, Ranked 3
with 67%

-All genders would be
equally affected

- Ages of the workforce
(adversely) affected:
a)<2025: 35 years old and
above

b) from 2025 to 2030: 35
years old to 55

c) >2030: equally all ages

from 35 years old and above
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training methods

Most effective educatbnal

Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Shipbuilding) existing that gain
relevance)
2019 2025 2030
Dema Vocational Educational 3D-printing
Re Deman By the o ) 0
E—)> o nd . training programs with (operator) 93%
ear 2025 . ) 0,
wanng | | W Y Engineering | | BY e Ye2r | (veT) by the industry 55.0% | | [EXISTING]
3D printing required | ncrea e From year skills current placements
q se 2025 to employer Blended
Electromecha 2030 Ep - apprenticeships
nical From year IgInEEIng) From year Vocational (onsite and iR )
engineering YES YES NO 2030 and skills & 202510 2030 |  training classincluding 55.0%
technician beyond Trani_fltlarable (VET) by the| crosscountry
i skills o
Vessel engine YES YES NO current mobll!ty)
assembler . From year employer & Massive Open
) ) 5. | Electromecha Most Important Transferable 2030and by other Online Courses | 58.0%
-Will become mainstream?: ical skills: beyond providers (MOOC)
YES, Ranked last wi8% nica ; YES YES NO -Information and Communication Webi
-Will affect the job situation equn:)eln TechnologieICT) literacy c tl)nar(sj ith
in Europe?: YES, Rankel 5 assembler -Flexibility and adaptability ;:or_n_ ine v;/;] 68.0%
with 52% Compgte: -Communication and lrekajmmg onthe
-All genders would be numerica collaboration 19
equally affected cont;}ql (CNC) NMES) YES NO :_n‘elqng 88.0%
- Ages of the workforce machine earning
(adversely)affected: operator
a)<2025: 35 years old and Welder YES NO YES
above ..
b) from 2025 to 2030: 35 Shipwright YES | NO | YES
years old and above Boilermaker YES NO YES
c) >2030: equally aiges ;
from 25-35 and from 55 Z:ﬁ;}?ltiff ' YES NO YES
ears old and above
y v Boat rigger YES | NO | YES

Page68of 152



MATES Foresight Scenarios

Table25 Paradigm shifters in-Bme horizons and associated fue scenarios on occupations (existing and new), skills, competences and training needs for
the Offshore Renewable Energy se¢totthe order of which will become mainstream first)

Timeline of Paradigm Affected occupation and way they would be Required skills and competence: Most effective training methods Most effective educational Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Offshore existing that gain
Renewable Bergy) relevance)
2019 2025 2030
traliqnei\ng Demand - - i Artificial
Smart grid and smart will be will Engineering By the year Online courses on ne Intelligence
Sensors ! increase By the skills & 2025 tech_n_ologles _(|.e. @) 89%
required year 2025| Transferable . Artificial Intelligence 62 rofessional
- Power . Vocational 0 p
’1‘ o skills From year . (Al) , Augmented % (NEW)
- <o distribution YES YES i training (VET) | ‘0 "a0
% N encineer Engineering 2025 to 2030 by other by, S Remote .
e Ll © e From year] skills & Health § providers applicatias) controller 92%
Electric power 5025 to safety skills & From year Higher educati 65 (EXISING)
-Will become mainstream?: | generation YES YES 5030 Transferabl 2030 and Igher education new 9 Sensors
YES, Ranked with 82% engineer rani.ﬁzra e beyond technology courses % (developer,
-Will affect the job situation | Maintenance = S8 Educational programs| installer, 95%
in Europe?: YES, Rankétd 1 | and repair YES YES From year| nkglllne;nng with industry % Eilcé‘\?\/';"an)
with 70% engineer 2030 and s placements Big Dat
-All genders would be P bevond | Transferable : , 9 ata
ower Y odllls Webinars combined analyst 97%
equally affected production YES YES with training on the 68 (EXISTING)
- Ages of thaevorkforce plant operator . ; %
. Most important Transferable job
(adversely) affects: Solar power VES VES oKills: 86
a)<2025: from 35 years old : i i
a31d above Y plant operator -Information and Communication Lifelong leaming %

b) from 2025 to 2030:
mainly from 35 to 55 years
old

¢) >2030: from 35 years old
and above

Technologies (ICT) literacy
-Flexibility andadaptability
-Communication and
collaboration

-Critical thinking and problem
solving
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training methods

Most effective educational

Expected emerging

shifters becoming affected methods occupatiors (New and
mainstream (Offshore existing that gain
Renewable Energy) relevance)
2019 2025 2030
- Retraining | Demand
will be will By the . Higher ed i Big Data
! ] Attend a high igher education new| 62
required increase year 2025 By the year d a ii 'ghet technology courses % systems
Big data Renewable E 2025 Sl (developer, | 100%
. YES NES) rom ; : course Blended engineer)
ende
energy engineer year 2025 Engineerin : . (EXISTING)
Energy systems to 2030 g skills & Attend a higher apprenticeships (on | ¢
engineer YES YES From Transferabl education _S'tel f:jf_‘d inclass %
Wind energy ear 2030 e skills From year 2025 course & Including Cl’O‘S"S
engineer YES YES )e;nd to 2030 Vocational country mobility)
Power beyond training (VET) B Webinars combined | .
distribution YES YES other providers with training on the %
(Fe)ngineer ducti From year 203( VI Job
ower production . .
-Will become mainstream?: | 1ot o:))erator YES YES Most important Transferable and beyond tr?rl]nlng (ViT) B Online courses on
YES, Ranked second with  Fjegric nower skills: @l [PEVIEEE new technologiegi.e.
81% generation YES YES -Information and Communication Artificial Intelligence | 70
-Will affect the job situation | & cor Technologies (ICTeracy (Al) ,Augmented %
in Euro?: YES, Ranket#2 Maintenance and -Flexibility and adaptability reah?y, 3D
with 69% repair engineer YES YES -Initiative andseltdirection applications)
-All genders would be Wind turbine Lifelong learning 89
equally affected Iy NES YES %
- Ages of the workforce technician
(adversely) affected: Sr?""_‘r'] enrergy YES YES
a)<2025: from 35 years old enginee
and above Solrellrt_en_ergy YES YES
b) from 2025 to 2030: 35 technician
years old and above, but Solar power plant YES YES
mainly ages from 35 to 45. | operator
¢) >2030: ages from 55 Hydropower YES YES
yearsold and above technician
Wave power YES YES
technician
Tidal power
technician 1= V=
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training methods

Most effective educational

Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Offshore existing that gain
Renewable Energy) relevance)
2019 2025 2030
R? Demand | Demand By th onli Sustainabilit
Automatio tr§|n|ng will will By the Engineering y the year Vocational niine courses on. engineer y 76
willbe | - ease | decreas year 2029  skills 2025 training (VET) by| | "0 technologies (i.e. EXISTING %
n and required 9 From year T Artificial Intelligence 58 f\/l o ,)
echatronics
advan.ced Cablenstaller  YES YES NO From yedq . . 2025 to employer & by (AI).’ Augmented % technician 709
robotics : Engineering 2030 h : reality, 3D (EXISTING) %
Tidal power 2025to . other providers S ST
o YES YES NO skills applications) Predictive
technician 2030 5 - .
From year Viesgiiaiel Higher education new| 63 maintenance 84
E.Iectromeche Engineering 2030 and training (VET) by technology courses % ananst *
nical ) beyond - (EXISTING)
. . YES YES NO skills & her provider Blended -
on other providers Big Data
gineering From yea| i i J 92
: o Health & apprenticeships (on manager
echnician 2030 and . ; ; 71 9 %
safety skills & site and inclass % (EXISTING)
WaVe. pOWer YES YES NO beyond Transferable| including cross Virtual Reality 92
technician skills country mobility) (VR) designer |
Wind turbine i i (EXISTING)

i i hnici = e NO W.ebma.rs. combined 71 Cyber security 92
-Will become mainstream?: [technician Most important Transferable with training on the o expert (NEW) %
YES, Riked Swih 19% - Eiecromecn: sKils: job ° | [Droneana
-Will affect the job situation |njca| -Information and Communication - - 92 Unmanned
In. Europe?: YES, Rankétl 3 equipment YES YES NO Technologies (ICT) literacy Lifelong learning % Aerial Vehicles 93)5
vath 67% b assembler -Flexibility ancadaptability e
-All genders would be Welder YES NO YES -Communiation and EXISTING

( )
equally affected ) collaboration Artificial
- Ages of the workforce Maintenance Intelligence (Al) | 95
(adversely) affected: and repair YES YES NO professional %
a)<2025: 55 years old and ~ |[engineer N
above Construction Robotics
b) from 2025 to 2030: commercial YES YES NO (constructor, 97
Mainly 3545 years old, but  (giver programmer, %
operator)
als?j ages from 45 years old Electronic (NEW)
an>2a03o(;/'ef 55 d equipment YES YES NO Autonomous o7
c) -from 5o years old | ccompler system o
and above operator (NEW) 0
Solar energy YES YES NO
technician
Hydropower YES YES NO
technician
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Timeline of Paradigm Affected occupation and waghey would be Required skills and competence: Most effective training methods Most effective educational Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Offshore existing that gain
Renewable Energy) relevance)
2019 2025 2030
— Retraining| Demand _
will be wil By the Attend a higher _ o
g€ Power From . . course & with industry % rofessional
. 2025 | Engineerin : placements p
o o production - s year Kills & Vocational (EXISTING)
plant to 2030 gsalE By the year| training (VET) by| Enegy
operator From Transferabl 2025 the current Blended storage 95%
Solar power year 2030 e skills employer & apprenticeships (on 59 SEE%':‘“St
-Will become |plant YES YES and Vocational site and iRclass % AR
mainstream? _loperator beyond training (VI_ET) by |nc|u‘d_|ng crosgountry
: YES, Ranke: |Power other providers mobility)
znd.With 81% d|str_|but|0n YES YES From year Vocational Webinars combined 68
;LMI! eg“fect ETSCI?fce;o - Most important Transferable 2025 to training (VET) by with training on the job | %
e jol ic pow ills: : -

situation in gen_eration YES YES -Sllr(1|lllosr.mationand Communication 2080 other providers Online courses on new
Europe?: engineer . : technologies (i.e.

p g Technologies (ICT) literacy . Artificial Intelligence 68
YES, Ranked |Maintenance -Flexibility and adaptality From year Vocational AD A 9 p %
4"with 58%  [and repair YES YES Communication and 2030and | training (VED) by | (A, Augmented
-All genders  |engineer collaboration together with beyond other providers reality, 3D applications)
would be Creative thinking and innovation . ) 86
equally Lifelong learning %
affected
- Ages of the
workforce
(adversely)
affected:
a)<2025: all
agesk35
years old
b) from 2025
to 2030:
mainly ages
from 35 to
55 years old
c) >2030:
ages 3545
and agesk
55
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Timeline of Paradigm

Affected occupation and way they would be

Required skills and competences

Most effective training methods

Most effective educéional

Expected emerging

shifters becoming affected methods occupations (New and
mainstream (Offshore existing that gain
Renewable Energy) relevance
2019 2025 2030
o — Higher education new| ... | | 3D printer
3D printing Re\:\}irl?&ng Demand wil Devr\;?l?nd By the year By the year technology courses ::g:ﬂfrna”ce 84%
required increase | . oacd 2025 R 2025 i Online courses on (NEW)
From year Skills & Vocational new technologies (i.e. Designer of
Welder YES NO YES 2025 10 2030 Transferabl From year training (VET) | | Artificial Intelligence . parts for 3D 92%
Wave ransierabi 2025t0 2030 | bythecurrent | | )y Augmented 54% | printing
PIVErl  vEs YES NO F skills (A, Aug (NEW)
technician rom year employer &by | | reqjity, 3D e
2030 and From year other providers | | 4;pjications) 3D printing
EIeCtr.orT:eCh beyond 2030 and pp (technician,
nical ineer, 97%
equipment | YES YES NO beyond Blended Z;‘gg}ge' °
assembler qut important Transferable a_pprenti(_:eships (on (NEW)
Wind turbine skills: site and inclass 59%
technician YES YES NO -Information and Technologies induding cross
Will b inst o [Tidal bower (ICT) LiteracCommunication countrymobility)
-Will becomemainstream:z: | 1idal pow YES YES NO -Flexibility and adaptability _ _
YES, Ranked lastt{bwith technician -Critical thinking and problem Webinars combined
59% Solar energy YES YES NO solving with training on the 59%
SY:’J&?:E?; tgﬁrf;)eo YES F:eghmuan -Creative thinking and innovation job
2 ' ydropower . .
Ranked last (8) with 50% | technician | ' °o YES | NO Lifelong learning 84%
-All genders would be Electromech
equally affected nical
- Ages of the workforce engineering YES YES NO
(adversely) affected: technican
a)<2025: ages 385 years Electronic
old and from 55and above equipment YES YES NO
b) from 2025 to 2030: ages | assembler
from 25 years old and Printed
above circuit board|  YES YES NO
c) >2030: ages from 55 assembler

years old and above
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11 Delphi Questionnaise Annex A

MATES DELPHI QUESTIONNAIRE - Round 1

M mates e

www.projectmates.eu of the European Union

MARITIME ALLIANCE FOR FOSTERING THE EUROPEAN BLUE ECONOMY
THROUGH A MARINE TECHNOLOGY SKILLING STRATEGY (MATES)

T2.3 ANALYSIS OF TRENDS AND PARADIGM SHIFTERS

Introduction

Dear respondent,

As part of "T2.3 Analysis of Trends and Paradigm Shifters” a first round questionnaire has been designed based on the Delphi methodology in order to
gregate experts’ opinions through a series of #erative questionnaires with a goal of achieving a group cc on the rel trends and paradigl

shifters. The estimated completion time of the questi ire is about 40 minut:

The questionnaire is addressing two specific groups of experts in the sectors of Shipbuilding and Offshore Renewable energies and it is split in two (2) man

sections. The first main section is to capture the respond p | & pany details and the d fo on the paradigm shifters identified as most

significant for the future.

The selected paradigm shifters for each sector are as follows:
A. Shipbuilding
1. Vessel ion, vessel y and ad d roboti
2. Exploitation of alternative fuels and ble energy
3. Digitalization
4.3D Printng

5. Green retrofitting
6. Drones

B. Offsh n, hie i

1. Aut ion & Ady d roboti
2. 3D Printing

3. Smart grid & Smart sensors
4. Big data

5. Energy storage

For each selected paradigm shifter, a rel Delphi

isting of 12 tions has been designed in order to address issues such as:

How will the overall Maritime Technologies sector be affected (in terms of gng, declining and disappearing jobs)?

How existing jobs will be affected (need for reskilling, upgrading, ...)?

What new jobs / responsibilities / tasks will emerge?

What jobs might disappear (and hence the need fo educate/train people for them) and whether the affected people have transferable skilis for other
types of jobs?

Which market types (genders, age, abilities, education level, P and skills) will be needed and which will be available at the then workforce?
« How can fraining and ining of employ help in preventing job losses?

A very useful companicn for the pletion of this questi ire is the "Baseline Report on Present Skills Gaps in Shipbuilding and Offshore Ri bl
Value Chains” (e-maded to you on 08 March 2018), which presents a critical review and analysis of the existing needs for education, training and skills in the
of shipbuilding and offsh bles in Europe.

Once MATES receives all the responses from round one, the results will be analysed and you may be contacted again with a second round of questions in
order to achieve a clear group on the rels trends and p igm shifters.

We are looking fi i to iving your valuable mput and we thank you very much in advance.

Page 10of48
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The MATES Project Team

Page 1 - Personal info and Company info
PERSONAL INFORMATION

[PLEASE ANSWER ALL QUESTIONS]

1. NAME, SURNAME & GENDER

MATES Foresight scenarios

Surname Gender

Respondent Details

*2. EMAIL

*3. AGE RANGE

up to 25 years old
between 35 and 45
above 55 years old

*4. CURRENT POSITION WITHIN ORGANISATION

Researcher (University)

Selectone ¥

between 25 and 35
between 45 and 55

Researcher (industry/commercial sector)

DirectoriManager/Head of department (r h / (higher) ed

Director/Manager/Head of dep (industry/cc ial sector)
Ed: (Le. trainer, teacher etc.)

University Faculty ber (i.e. prof s of various ranks, k

Other, please specify

*5. Years of Experience

upto 5
between 10 and up to 15

over 20

*6. SECTOR OF YOUR EXPERTISE

Shipbuiding
Shipbuding & Offshore R ble energi

COMPANY INFORMATION

[PLEASE ANSWER ALL QUESTIONS]

*7. NAME OF ORGANISATION

*8. ORGANISATION URL

=

between 5§ and up to 10
between 15 and up to 20

Offshore Renewable energies

Page 20f48
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*9. ORGANISATION SIZE

MATES Foresight scenarios

Micro (fewer than 10 persons employed) Small (10 to 48 persons employed)
Medium (50 to 249 persons employed) Large (250 or more persons employed)

* 10.0RGANISATION’S COUNTRY

[Please choose only ONE. If your organisation operates in more than one country please select the one which represents the

largest proportion of staff employment.]

Austria
Bulgaria
Cyprus
Denmark
Fmnland
Germany
Hungary
laly
Lithuania
Malta
Poland
Romania
Slovenia
Sweden
Other, please specify

* 11.SEA BASIN IN WHICH THE MAIN ACTIVITY OF THE ORGANISATION TAKES PLACE

Belgium
Croatia

Czech Republic
Estonia

France

Greece

Ireland

Latvia
Luxembourg
Netherlands
Portugal
Slovakia

Spain

United Kingdom

[Please choose only ONE. If your organisation operates in more than one sea basin please select the one which represents the

largest proportion of staff employment.]

Adriatic and lonian Seas
Arctic Ocean

Black Sea

North Sea

Other, please specfy

*12.TYPE OF ORGANISATION
Enterprise
Other Organisation delivering training
Research Organisation
Other, please specfy

Page 2 - ENTERPRISE, INDUSTRY ASSOCIATION and CLUSTER

% Show page if
12. TYPE OF ORGANISATION
is Enterprise
or

Atlantic Ocean
Baltic Sea
Mediterranean Sea
Outermost Regions

Industry Association
Cluster
Administrati

Page 2 of 48
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12. TYPE OF ORGANISATION

is Indusiny Association
or
12. TYPE OF ORGAMISATION

is Cluster

MATES Foresight scenarios

SECTION APPLICABLE ONLY TO ORGANISATION TYPES: ENTERPRISE,

INDUSTRY ASSOCIATION and CLUSTER

[PLEASE ANSWER ALL QUESTIONS]

*13.HOW EASY/DIFFICULT IT I TO FIND EMPLOYEES WITH THE REQUIRED SKILLS IN YOUR SECTOR?

Very difficult

MNeutral

\ery easy

Cither, please specify

Difficult
Easy
| do not know

*14.D0 ¥YOU THINK THAT THE CURRENTLY AVAILAELE EDUCATIONAL AND TRAINING PROGRAMS IN YOUR COUNTRY CAN

PROVIDE THE REQUIRED SKILLS TO THE WORKFORCE ?

Strongly disagree
MNeutral

Strongly agres
Ctther, please specify

Disagrea
Agres
| do not know

* 15 WHICH OF THE FOLLOWING YOU THINK ARE CURRENT SKILLS' GAPS IN YOUR SECTOR?

Creative thinking and Innowation

Communication and collaberation

Information and Communication Technologies (ICT) Beracy
Instiative and self-drection

Leadership and responsibiliy

I do not know

Page 3 - Shipping -Automation 0

v, Don't show page if
6. BECTOR OF YOUR EXFERTISE
is Offshore Renewable enengies

Critical thinking and problem sohing
Knowledge management and transfer
Flexibility and adaptability
Productivity and accountability

All the above

Other, please specify

1) VESSEL AUTOMATION, VESSEL AUTONOMY AND ADVANCED ROBOTICS

(E.G. WELDING AND BLASTING ROBOTS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

*16.WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

Page 4 of 48
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Not at all [ikely Extremely lkely

*17.WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 6 7 8 ] 10
Not at all likely Extremely lkely
+ Go to page 6 - Shipping-ALTERNATIVE FUELS 0 if
16. WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?
less than 4
and
17. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 4 - Shipping -Automation 1

v. Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore R e -

1) VESSEL AUTOMATION, VESSEL AUTONOMY AND ADVANCED ROBOTICS (E.G.
WELDING AND BLASTING ROBOTS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

*18.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030

From year 2020 and beyond

*19.HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

3ligntey Aftected  Rechaped Fully
Afrsoted rechaped N/A

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

+ Go to page 6 - Shipping-ALTERNATIVE FUELS 0 if
19.1. By the year 2025
is N/A

and
19.2. From year 2025 to 2020
is N/A

and
19.3. From year 2030 and beyond

is NVA
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Page 5 - Shipping-Automation 2

. Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

1) VESSEL AUTOMATION, VESSEL AUTONOMY AND ADVANCED ROBOTICS
(E.G. WELDING AND BLASTING ROBOTS)

SECTOR: SHIPEUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 20 WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From ysar From year
2B 2026 fio 7030 2030 and
beyomd HiA

Mawal architect

Marine engneer

Eleciromechanical engmneer
Electromechanical engineering technician
Elecironics engineering technician
Welder

Shipwright

Boilermaker

Pipe welder (pipe fitter)

Sheet metal worker

Marine electronics technician
Eleciromechanical equipment assembler
Electronic equipment assembler

Surface treatment operator

Transport equipment painter

Abrasive blasting operator

Mobie crane operator

Production plant crane operator

Other, please specify

* 21 WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

HiA
By the year From year  From year

Page G of 48
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2026 2026 0 2030 2030 and

Creative thinking and Innovation

Critical thinking and p i

Y

C ication and coliaborati

Knowlad t and transf

"t oy

Information and Communication Technologies (ICT) literacy
Flexibility and adaptability

Initiative and seif-direction

Productivity and accountability

Leadership and responsibility

Other, please specify

* 22 WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

up fo 26 26 bety 35 bety 46 above 55
yoarc oid and 36 and 46 and 66 years oid

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

*23.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (LE. WHO
WILL BE MORE AFFECTED)?

Onty male Only female Male more Fomale Equally
than forsale more than  affocted
or other maie or
other

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 24 WHAT ARE THE NEW JOBS THAT WILL EMERGE?

Now jobe that wi
emerge (Froe fext
ancwer) 1 do not know

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Page 7 of 48
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* 25 WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Other, please specify

Engineoring Health & Trancferable
ckills (Lo. CAD safely ckillc ckilic (Le.
(Computer  (Le.Work at Critioal thinking
Alded Decign),  heights, and problem
Working with Work in colving,
foolc and oonfined  Information and
toohnology, ©paoces, Uce Communioation
Understanding  of cafety Teohnologlec
the phycics of equipment  (ICT) literacy,
atack oto) oto) nitiative and
colt-direction
efo.) NiA

*26. HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW

DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

By the year 2025
From year 2025 to 2020

From year 2030 and beyond

Other, please specify

Aftend a Via Via
highor vooational  vooational

ocourse {l.e. and traiming and training
unlvercity) offered by offersd by

ihe ourrent other
employer  providers

ofo) NiA

* 27 WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?

By the year 2025

From year 2025 to 2030

From year 2030 and beyond

Page 6 - Shipping-ALTERNATIVE FUELS 0

v, Don't show page if
6. SECTOR OF YOUR EXPERTISE

Page 8 of 48
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is Offshore Renewable energies

2) EXPLOITATION OF ALTERNATIVE FUELS AND RENEWABLE ENERGY
SOURCES (E.G. LNG, ELECTRIFICATION, FLETTNER ROTORS, ETC.)

SECTOR: SHIPBUILDING
[PLEASE ANSWER ALL QUESTIONS]

* 28 WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

0 1 2 3 4 5 6 7 8 ] 10
Not at all likely Extremely likely

* 29 WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 6 7 8 e 10
Not at all likely Extremely lkely

« Go to page 9 - Shipping-Digitalization 0 if
28. WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

less than 4

and

29. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 7 - Shipping-ALTERNATIVE FUELS 1

% Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

2) EXPLOITATION OF ALTERNATIVE FUELS AND RENEWABLE ENERGY
SOURCES (E.G. LNG, ELECTRIFICATION, FLETTNER ROTORS, ETC.)

SECTOR: SHIPBUILDING
[PLEASE ANSWER ALL QUESTIONS]

* 30.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030
From year 2020 and beyond

*31.HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

3ligntyy  Afected Rechaped Fully
Aftected rechaped NIA

By the year 2025
From year 2025 to 2030
From year 2030 and beyond

Page B of 48
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« Ge to page 9 - Shipping-Digitalization 0 if
31.1. By the year 2025

is N/A

and

31.2. From year 2025 fo 2030
is N/A

and

31.3. From year 2030 and beyond

is N/A
«+ Else go to page 8 - Shipping-ALTERNATIVE FUELS 2

Page 8 - Shipping-ALTERNATIVE FUELS 2

% Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

2) EXPLOITATION OF ALTERNATIVE FUELS AND RENEWABLE ENERGY
SOURCES (E.G. LNG, ELECTRIFICATION, FLETTNER ROTORS, ETC.)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 32 WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From year From year
2026 2026 f0 2030 2030 and
beyond NiA

Naval architect ’
Marine engneer

Marine engneering technician

Marine engneering drafter

Vessel engine assembler

|
|
|
Boat rigger ‘
Other, please specify

* 33.WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

Bythe year From year From year
2026 2026 f0 2030 2030 and

beyond NA
Creative thinking and Innovation ’
Critical thinking and prob} ling ’
c ication and colab \
Knowledg ag t and transfi ‘
Information and C ication Technologies (ICT) literacy \
Page 10 of 48
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Flexibility and adaptability
Initiatve and seif-direction
Productivity and accountability
Leadership and responsibility

Other, please specify

* 34 WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforee during the deployment of the current research]

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

MATES Foresight scenarios

upic 26  betwesn 35 bobwesn 35 bobwoen 46 above 66
FBArS obd and 35 and 46 &nd 66 yaars oid

* 3500 ¥YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (LE. WHO

WILL BE MORE AFFECTED)?

By the year 2025

From year 2025 to 2030

From year 2030 and beyond

* J6WHAT ARE THE NEW JOBS THAT WILL EMERGE?

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Oniy male Only female Male more Female Egually

than famasle more fhan  afecked
or ofher male or
other

Hevw Jobs that will
amengs (Fraas fext
answor) 1o not know

* 37 WHAT WOULD BE THE REQUIRED SKILLS AND COMPETEMCES FOR THE JOBS THAT WILL EMERGE?

MiA
Engimearing  Hearkh & Tranctarabis
skl [Lo. CAD wafely ckills  skills (Ls.
(Computer  (Le_Work 5t Critinalthinking
Abded Doclgn), holghts, and problsen
Waorking with Work In sahving,
toolc amd sonfined  Information and
foohnology, epaoces, Use Commumisation
Undsrsfanding  of cafefy  Teshnologies
the phycles of sguipmant  (CTH Iteraoy,
a task oto.] oka.] Inttiztive and
Page 11 of 48
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colt-direction
efo.)

By the year 2025 ]

From year 2025 to 2030
From year 2030 and beyond

Other, please specify

*38.HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW
DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Attend a Via Via
Rhighor vooational  voeational

ata (VET) (VET)
university) offered by offersd by

TAFE
inctitutes
oto.) NIA
|
By the year 2025
From year 2025 to 2030
From year 2030 and beyond

Other, please specify

* 39.WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?

Please specify NIA

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Page 9 - Shipping-Digitalization 0
*. Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

3) DIGITALIZATION (E.G. BIG DATA ANALYTICS, INTERNET OF THINGS
APPLICATIONS, ARTIFICIAL INTELLIGENCE, SMART SENSORS, ETC.)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

Page 12 of 48
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* 40 WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

Not at all likely Extremely likely

* 41.WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 6 7 8 e 10
Not at all likely Extremely lkely

« Go to page 12 - Shipping-3D Printing 0 if
40. WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?
less than 4

and
41. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 10 - Shipping-Digitalization 1

% Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore R by

3) DIGITALIZATION (E.G. BIG DATA ANALYTICS, INTERNET OF THINGS
APPLICATIONS, ARTIFICIAL INTELLIGENCE, SMART SENSORS, ETC.)

SECTOR: SHIPBUILDING
[PLEASE ANSWER ALL QUESTIONS]

* 42.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030
From year 2030 and beyond

* 43 HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

Slgnty Aftected  Rechaped Fully
Aftected rechaped N/A

By the year 2025
From year 2025 to 2020

From year 2030 and beyond

« Go to page 12 - Shipping-3D Printing 0 if
43.1. By the year 2025
is NVA
and
43.2. From year 2025 to 2030
is NVA
and
43.3. From year 2030 and beyond

Page 13 of 48
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is N4
= Else go to page 11 - Shipping-Digitalization 2

Page 11 - Shipping-Digitalization 2

% Don't show page if
& SECTOR OF YOUR EXPERTISE
is Offshore Renewable enemgies

3) DIGITALIZATION (E.G. BIG DATA ANALYTICS, INTERNET OF THINGS
APPLICATIONS, ARTIFICIAL INTELLIGENCE, SMART SENSORS, ETC.)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 44 WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By tha ysar From year From yoar
2026 2025 fo 2030 2050 and
beyomd Hia

Maval architect

Marine enginesr

Electromechanical enginesr

Marine engineering technician
Electromechanical engneering technician
Electronics engineering technician
Marine engineering drafter
Electromechanical drafter

Marine engneering drafter

Marine electronics technician
Electromechanical equipment assembler
Electronic equipment assembler

Other, please specify

* 45 WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/ISECTOR ETC?

By tha year From year From ysar
026 2025 fo 2080 2030 and

bayond i
Creafive thinking and Innowation
Critical thinking and probk hving
Communication and collaboration
Knowledge management and transfer
Page 14 of 48
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Information and Communication Technologies (ICT) literacy
Flexibility and adaptability

Initiative and self-direction

Productivity and accountability

Leadership and responsibility

Other, please specify

* 46.WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

up {o 26 by 26 Doty 35 Doty 45 above 66
yoars oid and 36 and 46 and 66 yoars old

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

*47.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (L.E. WHO
WILL BE MORE AFFECTED)?

Only male Only female Male more Fomale Equally
than fomale more than  aMeoted
or other male or
other

By the year 2025
From year 2025 to 2020

From year 2030 and beyond

* 48 WHAT ARE THE NEW JOBS THAT WILL EMERGE?

Now Jobe that wis
emerge (Free foxt
ancwoer) 1 do not know

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 49 WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

NiA
Enginoering Health & Trancferable
ckills (Lo. CAD safely ckillc ckilic (Le.
(Computer  (Le. Work at Critioal thinking
Aldod Doclgn).  heights, and problem
Working with Work In solving,
toolc and oonfined  Information and
toohnology, Gpaocec, Use Communioation
Underctanding  of cafoty Teohnologlec
(5CT) litaraoy,
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MATES Foresight scenarios

the phycics of oquipment inltiative and

atackoto) eto) coit-direction
efo.)
By the year 2025
From year 2025 to 2030

From year 2030 and beyond \
Other, please specify
|

* 50 HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW
DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Attond a Via Via
higher vooational vooational

oourse (L. and training and training
ata (VET) VET)
univercity) offered by offared by
he ourront other

{Le.

Universities,
TAFE
Inctitutes
oto) NIA
By the year 2025
From year 2025 to 2030

From year 2030 and beyond ‘
Other, please specify ‘

* 51.WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?

Please specify A

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Page 12 - Shipping-3D Printing 0
% Don't show page if

6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable encrgies

4) 3D PRINTING (OF VESSEL PARTS AND BLOCKS, TOOLS AND MACHINE
PARTS, ETC.)

SECTOR: SHIPBUILDING
[PLEASE ANSWER ALL QUESTIONS]

Page 16 of 48
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MATES Foresight scenarios

* 52 WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

Not at all likely Extremely lkely

* 53.WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 6 7 8 e 10
Not at all likely Extremely likely

+ Go to page 15 - Shipping-Green retrofitting 0 if
52. WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

less than 4

and

53. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 13 - Shipping-3D Printing 1

*. Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

4) 3D PRINTING (OF VESSEL PARTS AND BLOCKS, TOOLS AND MACHINE
PARTS, ETC.)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 54.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030
From year 2030 and beyond

*55.HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

Slightey Afteotsd  Rechaped Fully
Afteoted rechaped NA

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

+ Go to page 15 - Shipping-Green retrofitting 0 if
55.1. By the year 2025
is N/A
and
55.2. From year 2025 fo 2030
is N/A
and
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MATES Foresight scenarios

55.3. From year 2030 and beyond
is WA
= Else go to page 14 - Shipping-3D Printing 2

Page 14 - Shipping-3D Printing 2

% Don't show page if
6. SEGTOR OF YOUR EXFERTISE
is Offshore Renewable energies

4) 3D PRINTING (OF VESSEL PARTS AND BLOCKS, TOOLS AND MACHINE
PARTS, ETC.)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 56.WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED 7

By tha year From year From year
a3 2026 fo 2030 2030 and
beyond HiA

Electromechanical engneering technician

Welder

Shipwright

Baoilermaker

Pipe welder (pipe fitter)

Electromechanical equipment assembler

Vessel engine assembler

Baoat rigger

Computer numernical control (CNC) machine operator

Other, please specify

* 57 WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPEISECTOR ETC?

By tha year From year  From year
2026 2026 fo 2030 2030 and
Esyond A

Creative thinking and Innowvation

Critical thinking and problem sohing

Communication and coliaboration

Knowledge management and transfer

Information and Communicaton Technologies (ICT) literacy

Flexibility and adaptability

Page 18 of 43
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Initiatve and self-direction
Productivity and accountability

Leadership and responsibility

Other, please specify

* 58 WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

upto 26  between 25 =% 46 above 56
yearsold  and 3§ and 46 and66  years oid
By the year 2025
From year 2025 to 2030
From year 2030 and beyond

*59.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (L.E. WHO
WILL BE MORE AFFECTED)?

Only male Only female Male more Fomale Equally
than female more than  aMeoted
or other male or
other

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 60.WHAT ARE THE NEW JOBS THAT WILL EMERGE?

New Jobe that wi
emerge (Froe fext
ancwer) 1 do not know

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 61.WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

Engimoering Health & Trancforable
ckilc (Lo. CAD cafefy ckillc  ckills (Le.
(Computer  (Le. Work at Critioal thinking
Aided Decign).  holghte, and problem
Working with Work In colving,
foolc and oonfined Information and
toohnology, &paoces, Use Communioation
Understanding  of cafety Teohnologlee
the phycics of equipment  (ICT) itteraoy,

atack oto.) ofo.) inltiative and
colt-direction
efo.) NIA
By the year 2025
Page 18 of 48

Paged6 of 152



MATES Foresight scenarios

From year 2025 to 2030
From year 2030 and beyond

Other, please specify

* 2 HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW
DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Aftend a Via Via
migmisr wosatlonal  voowtional

—

oourse {l.e. and traiming and Eraining
ata VET) IVET)
unlvereity] offsrsd by offered by
e ourront oiher
smploysr  providers
e

Universities,
TAFE
Insittutes
wtoy MiB
By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Other, please specify

* 83 WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (I.LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIOMAL AND TRAINING PROGRAMS ETC.)?

Please specify HiA

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Page 15 - Shipping-Green retrofitting 0
% Don't show page if

6. SECTOR OF YOUR EXPERTISE
is Oiffshore Renewsble enempies

5) GREEN RETROFITTING (E.G. SCRUBBER INSTALLATION, BALLAST WATER
TREATMENT RETROFITS)

SECTOR: SHIPEUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 64 WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

Page 20 of 48
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MATES Foresight scenarios

Mot at all [dely Extramely likely

* G5 WILL THIS PARADIGM SHIFTER AFFECT [ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EURDPE?

0 1 2 3 4 5 [i] T a ] 10
Not at all likely Extremely likely
» Goto page 18 - Shipping-Drones 0 if
&4, WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?
less than 4
and
B3 WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 16 - Shipping-Green retrofitting 1

=. Don't show page if
6 SECTOR OF YOUR EXPERTISE
is Offshore Renewable energies

5) GREEN RETROFITTING (E.G. SCRUBBER INSTALLATION, BALLAST WATER
TREATMENT RETROFITS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 6E.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030

From year 2020 and beyond

* 7. HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

sligntly  AmMectss  Rechapsd  Fully

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

» Goto page 18 - Shipping-Drones 0 if
E7.1. By the year 2025
is WA
and
B7.2. From year 2025 fo 2030
is WA
and
67.3. From year 2030 and beyond
is WA
« Else go to page 17 - Shipping-Green retrofitting 2
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MATES Foresight scenarios

Page 17 - Shipping-Green retrofifting 2
" Don't show page if

€. SECTOR OF YOUR EXPERTISE
is Oiffshore Renewable energies

5) GREEN RETROFITTING (E.G. SCRUBBER INSTALLATION, BALLAST WATER
TREATMENT RETROFITS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL GUESTIONS]

* GBEWHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From year  From year
26 2025 fo 2030 203D and
bayond 173

Mawal architect

Marine engneer

Marine engneering technician
‘Welding inspector

Welder

Shipwright

Boat rigger

Other, please specify

* 6. WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

By the year From year  From year
26 2026 fo 2030 2030 and
Bayond MR

Creative thinking and Innowation

Critical thinking and problem sohing

Communication and collaboration

Knowledge management and transfer

Information and Communication Technologies (ICT) literacy
Flexibility and adaptability

Initiztive and seif-direction

Productivity and accountability

Leadership and responsibility

Other, please specify

Page 22 of 48
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*70.WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

up {o 26 oty 26 £ 46 above 66
yoars oid and 36 and 45 and 66 yoars oid

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

*71.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (L.E. WHO

WILL BE MORE AFFECTED)?
Only male Only female Male more  Fomale Equally
than fomale more than  afected
or ofher male or
other
By the year 2025
From year 2025 to 2030
From year 2030 and beyond
* 72 WHAT ARE THE NEW JOBS THAT WILL EMERGE?
New jobe that wi
emerge (Froe foxt
ancwor) 1 do not know
By the year 2025
From year 2025 to 2030
From year 2030 and beyond

* 73.WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

Engincering  Health&  Trancferable
ckiiis (Le. CAD cafely ckille  ckilic (Le.
(Computer (Le.Work at Critioal thinking
Aldod Decign).  helghts,  and problem
Working with  Work In colving,
foolc and oconfined  Information and
foohnology, epaoces, Use Communioation
Underctanding ofcafety  Teohnologles
the phycics of oquipment  (ICT) iteracy,

atack oto) oto.) mitiative and
colt-direction
efo.) NIA
By the year 2025
From year 2025 to 2030
From year 2030 and beyond
Other, please specify
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* 74 HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW
DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Afiand a Via Via
hilghsr wosational  vosaticnal
it

wourss §l.e.  and training and training
ata IVET} IWET)
umiversify] offsrsd by  offersd by
e ourrant oiher
amployer providers

univarsitiss,

TAFE

Insittutne

et} MiA
By the year 2025
From year 2025 to 2030
From year 2030 and beyond
Other, please specify

* 75.WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?

Please specify L

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Page 18 - Shipping-Drones 0
% Don't show page if

6 BECTOR OF YOUR EXPERTISE
is Offshore Renswable energies

6) DRONES (FOR VESSEL INSPECTIONS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]
* TE.WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

Mot at all [kely Extramely likely

*TT.WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURAELY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 Li] T a ] 10
ot at all lkely Extremely [ikely
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MATES Foresight scenarios

« Go to thank-you page if
TE WILL THIZ PARADIGM SHIFTER BECOME MAINSTREAM?
less than 4

and
77. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROFE?

less than 4
and
B BECTOR OF YOUR EXPERTISE
is Ship
« Goto page 21 - Offshore-Automation 0 if
6 BECTOR OF YOUR EXPERTISE
is Ship g & Offshore R Energies

Page 19 - Shipping-Drones 1
% Don't show page if

6. SEGTOR OF YOUR EXPERTISE
is. Offshore Renewable encngics

6) DRONES (FOR VESSEL INSPECTIONS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 78.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030
From year 2030 and beyond

* T HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

Slightly  Afected Reshaped Fally
Aftected reshapsd HiA

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

» Go to thank-you page if
79.1. By the year 2025
is N4
and
79.2. From year 2025 fo 2030
is WA
and
79.3. From year 2030 and beyond
is N4
and
E. BECTOR OF YOUR EXPERTISE
is Shipbuilding
+ Goto page 21 - Offshore-Automation 0 if
& SECTOR OF YOUR EXPERTISE
is. Shipbuilding & Offshore Renewsble energies
= Else go to page 20 - Shipping-Drones 2

Page 20 - Shipping-Drones 2

Page 25 of 48

Pagel02of 152



MATES Foresight scenarios

*. Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Offshare R L

6) DRONES (FOR VESSEL INSPECTIONS)

SECTOR: SHIPBUILDING

[PLEASE ANSWER ALL QUESTIONS]

* 80.WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From year From year
2026 2026 o 2030 2030 and
beyond NA

Welding inspector

Marine upholsterer

Vessel assembly supervisor
Vessel assembly inspector
Marine surveyor

Other, please specify

* 81.WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

By the year From year From year
2026 2026 f0 2030 2030 and
beyond NiA

Creative thinking and Inr

and
Information and Communication Technologies (ICT) literacy
Flexibility and adaptability

Initiative and seif-direction

Productivity and accountability

Leadership and responsibility

Other, please specify

* 82 WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

upio 26 i 26 s 46 above 56
yoars old and 35 and 46 and 66 yoars old
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By the year 2025

From year 2025 to 2030

From year 2030 and beyond

MATES Foresight scenarios

*83.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (1LE. WHO

WILL BE MORE AFFECTED)?

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 34 WHAT ARE THE NEW JOBS THAT WILL EMERGE?

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 85.WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

By the year 2025
From year 2025 to 2030
From year 2030 and beyond

Other, please specify

* 86 HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW

DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Only male Only female Mals mors Famals Equally
than female more than  afeoted
or ofher male or
other
Maw Jobs that wm
emenga (Froe fext
answar | di miork oo
Engimsaring  Health & Tramstarabis
skills (Lo CAD cafely ckills  ckills [Le.
iComputer  (Le.Work at Critloal thinking
AMisg Dsgign),  heights, and probism
Working with  Work In sohving,
tools and gonfined  Information and
fsohnciogy, &paces, Uss Comenenlsation
Understanding  of safaby Teohmologliss
‘the physies of squipment  [(CT) Iiteraoy,
a taek sto Bta) nttastive and
solt-direction
sin} MiA
|
WA
Aftond & Wia Via
nignsr vosafional  vooational
ooursa {Le.  and traiming and training
[VET} (WETY
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ata offered by offered by
umivercity] ihes ourrent oihar
empiloyer providers
e

universitiss,
TAFE
Insittutss
L]
By the year 2025
From year 2025 to 2030

From year 2030 and beyond

Other, please specify

* 87 WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?
Please specify L

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

= Goto page 21 - Offshore-Automation 0 if
& SECTOR OF YOUR EXPERTISE
is Shipbuilding & Offshore Renewable energies
= Else go to thank-you page

Page 21 - Offshore-Automation 0
% Don't show page if

& SECTOR OF YOUR EXPERTISE
is Shipbuilding

1) AUTOMATION & ADVANCED ROBOTICS (SUCH AS REMOTELY OPERATED
VEHICLES, DRONES, ETC. USED IN SURVEYS, INFRASTRUCTURES
COMPONENTS TRANSFER, INSPECTIONS, MAINTENANCE AND REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

* 88 WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

1] 1 2 3 4 5 3] T a bl 10
ot at all [kely Extremely likely

* $9.WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURAELY) THE CURRENT JOB SITUATION IN EUROPE?
1] 1 2 3 4 ] ] T 8 ] 10
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Mot at all Ikely Extremely [kely

= Goto page 24 - Offshore-30 Printing 0 if
B88. WILL THIS PARADIGM SHIFTER BEGOME MAINS TREAM?

less than 4

and

89. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?
less than 4

Page 22 - Offshore-Automation 1

% Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Shipbuilding

1) AUTOMATION & ADVANCED ROBOTICS (SUCH AS REMOTELY OPERATED
VEHICLES, DRONES, ETC. USED IN SURVEYS, INFRASTRUCTURES
COMPONENTS TRANSFER, INSPECTIONS, MAINTENANCE AND REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

*90.IN WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 fo 2030
From year 2030 and beyond

*31.HOW WOULD THE CURRENT JOB SITUATION BE {ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMEMNT OF THE
SUBJECT PARADIGM SHIFTER?

anghty Affectsd  Reshaped Fally
Afteohed rachaped A

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

= Goto page 24 - Offshore-30 Printing 0 if

591.1. By the year 2025
is WA

and

91.2. From year 2025 fo 2030
is WA

and

51.3. From year 2030 and beyond
is WA

Page 23 - Offshore-Automation 2

% Don't show page if
6 SECTOR OF YOUR EXPERTISE
is Shipbuilding
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1) AUTOMATION & ADVANCED ROBOTICS (SUCH AS REMOTELY OPERATED
VEHICLES, DRONES, ETC. USED IN SURVEYS, INFRASTRUCTURES
COMPONENTS TRANSFER, INSPECTIONS, MAINTENANCE AND REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

* 92 WHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From year From yoar
2026 2026 f0 2030 2030 and
beyond NiA

Maintenance and repair engineer
Welder

Wind turbine technician

Solar energy technician
Hydropower technician

Tidal power technician

Wave power technician
Electromechanical engineering technician

El haninal = & TRy

clectr

Electronic equipment assembler

Cable installer
Censtruction commercial diver

Printed circuit board assembler ‘
!
Other, please specify

* 93.WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

By the year From year From year
2026 2026 1o 2030 2030 and
beyond NiA

Creative thinking and Innovation

Critical thinking and probl Ning

Communication and colaboration

Knowiad t and transf

' )

Information and Communication Technologies (ICT) lit

Flexibility and adaptability

Initiatve and seif-direction

\
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Productivity and accountability |
Leadership and responsibility |

Other, please specify ‘

* 34 WHAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

upio26  befween 26 3 4E  abowe BE
yearc oid and 35 and 45 and &6 yeare old
By the year 2025
From year 2025 to 2030
From year 2030 and beyond

*95.D0 YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (LE. WHO
WILL BE MORE AFFECTED)?

Only mals Only femals Mals mors  Famale Equally
than fomasle morefhan  aMeobsd

orofher male or

other

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 36.WHAT ARE THE NEW JOBS THAT WILL EMERGE?

Hew Jobs that wil
amengs (Frae fext
answar) I dio not know

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 37 WHAT WOULD BE THE REQUIRED SKILLS AND COMPETENCES FOR THE JOBS THAT WILL EMERGE?

Emgimsaring  Healfh &  Trancfarabls
skills [Lo. CAD safely ckills  siillls (Le.
iComputer  [Le Work 2t Crifloal thinking
Aldod Doclgn),  helghts, and problsm
‘Waorking win Work In soiving,
fools and sonfined  Information and
foohnclogy, spaces, Use Communisation
uUndarsisncing  of safely  Techmologles
fthe physies of oquipment  [(ICT) literacy,
atask stoj aba) Intiiative and
self-dirsction
edn.y s

By the year 2025 |

From year 2025 to 2020 |
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From year 2030 and beyond

Other, please specify

* 98. HOW WOULD THE ADVERSELY AFFECTED WORKFORCE BE RETRAINED IN ORDER TO CATCH UP WITH THE NEW
DEVELOPMENT AND REMAIN EMPLOYABLE IN THE SAME SECTOR?

Aftend a Via Via
highor vooational  vooational

ocourse {l.e. and tralning and tralning
ata (VET) VET)
univercity) offersd by  offersd by
ihe ourrent other
employer  providers

Universitiss,
TAFE
incittutes
ofo) NiA
By the year 2025
From year 2025 to 2020
From year 2030 and beyond

|
|
Other, please specify

* 99 WHAT ARE THE EDUCATIONAL METHODS THAT WOULD PROVIDE THE NEW REQUIRED SKILLS MORE EFFECTIVELY (LE LOW
COST, LESS TRAINING TIME, CURRENTLY OR NOT CURRENTLY AVAILABLE EDUCATIONAL AND TRAINING PROGRAMS ETC.)?

Please specify WA

By the year 2025
From year 2025 to 2020

From year 2030 and beyond

Page 24 - Offshore-3D Printing 0

v, Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Shipbuilding

2) 3D PRINTING (FOR MASSIVE PRODUCTION OF INFRASTRUCTURES
COMPONENTS USED IN CONSTRUCTION AND INSTALLATION, AS WELL AS IN
REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

*10QWILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

0 1 2 3 4 5 6 7 8 ] 10
Not at all likely Extremely likely
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*10WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EUROPE?

0 1 2 3 4 5 6 7 8 ] 10
Not at all likely Extremely likely

« Go to page 27 - Offshore-Smart grid 0 if
100. WILL THIS PARADIGM SHIFTER BECOME MAINSTREAM?

less than 4

and

101. WILL THIS PARADIGM SHIFTER AFFECT (ADVERSELY OR FAVOURABLY) THE CURRENT JOB SITUATION IN EURCPE?...
less than 4

Page 25 - Offshore-3D Printing 1

% Don't show page if
6. SECTOR OF YOUR EXPERTISE
is Shipbuilding

2) 3D PRINTING (FOR MASSIVE PRODUCTION OF INFRASTRUCTURES
COMPONENTS USED IN CONSTRUCTION AND INSTALLATION, AS WELL AS IN

REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

* 102N WHICH TIME HORIZON THIS PARADIGM SHIFTER IS LIKELY TO BECOME MAINSTREAM?

By the year 2025 From year 2025 to 2030
From year 2030 and beyond

*10HOW WOULD THE CURRENT JOB SITUATION BE (ADVERSELY OR FAVOURABLY) AFFECTED BY THE ADVANCEMENT OF THE
SUBJECT PARADIGM SHIFTER?

Slignty Afsoted  Rechaped Fully

By the year 2025
From year 2025 to 2020

From year 2030 and beyond

« Go to page 27 - Offshore-Smart grid 0 if

103.1. By the year 2025
is N/A

and

103.2. From year 2025 to 2030
is NVA

and

103.3. From year 2030 and beyond
is N/A

Page 33 of 48

Pagell0of 152



MATES Foresight scenarios

Page 26 - Offshore-3D Printing 2
*. Don't show page if

6. SECTOR OF YOUR EXPERTISE
is Shipbuilding

2) 3D PRINTING (FOR MASSIVE PRODUCTION OF INFRASTRUCTURES
COMPONENTS USED IN CONSTRUCTION AND INSTALLATION, AS WELL AS IN
REPAIR)

SECTOR: OFFSHORE RENEWABLE ENERGY

[PLEASE ANSWER ALL QUESTIONS]

* 10AVHAT EXISTING OCCUPATIONS WILL BE MOST (ADVERSELY OR FAVOURABLY) AFFECTED ?

By the year From year From year
2026 2026 fo0 2030 2030 and
beyond NA

Welder

Wind turbine technician
Solar energy technician
Hydropower technician

Tidal power technician

Wave power technician

E h gneering tech
Electromech quip =
El quip b

Printed circuit board assembler

Other, please specify

* 103WHAT TRANSFERABLE SKILLS SHOULD THE ADVERSELY AFFECTED WORKFORCE HAVE IN ORDER TO BE EMPLOYABLE IN
A DIFFERENT JOB TYPE/SECTOR ETC?

By the year From year From year
2026 2026 fo 2030 2030 and
beyond NA

Creative thinking and Innovation

Critical thinking and probl i

C ication and coliaborati

Knowiadge mar and transf

Information and C i Technologies (ICT) literacy

Flexibility and adaptability

Initiatve and self-direction
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Productivity and accountability |
Leadership and responsibility |

Other, please specify ‘

* 106¥HAT AGES OF THE WORKFORCE WOULD BE MOST (ADVERSELY) AFFECTED?
["Ages": The ages of the workforce during the deployment of the current research]

upto 26  befwsen 26 15 45 abowe BE
yearcoid  and 35 and 45 and EE years oid
By the year 2025
From year 2025 to 2030
From year 2030 and beyond

*10D0 ¥YOU CONSIDER THAT THE IMPACT WILL BE DIFFERENT DEPENDING ON THE GENDER OF THE WORKFORCE (LE. WHO
WILL BE MORE AFFECTED)?

Oniy mals COnly fsmals Mals mors  Famsls Equally
than fomale more than  aMeobsd

or ofhar males or

other

By the year 2025
From year 2025 to 2030

From year 2030 and beyond

* 10AVHAT ARE THE NEW JOBS THAT WILL EMERGE?

How Jobe that will
amerge (Froa text
ANEWET) | o ok oncwe

By the year 2025 |
From year 2025 to 2030 |

From year 2030 and beyond |

* {10AVHAT WOULD BE THE REQUIRED SKILLS AND COMPETEMCES FOR THE JOBS THAT WILL EMERGE?

Enginsaring Health & Transferabds
shills (Lo. GAD wafely ckills skl (Le.
[Computer  [Le Work at Crifloal thinking
Alded Dsclgn),  helghts, and problsm
‘Waorkimg with Work In solving,
ftools and gonfined  Information and
fsohnclogy, cpaoss, Ues Commuonloation
Undorstanding  of satety Teshrologles
fhe physies of squipmeant  [CT) Heraoy,
a tak wbo ) aba) inttaative and
soli-direstion
=fo.) WA

By the year 2025 |

From year 2025 to 2030 |
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