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1 Introduction

1.1 The IN 4.0 Project

1.1.1 IN 4.0 Project overall objective

The IN4.0 Project aims at improving competitiveness of companies in the naval sector through their
adaptation to the productive model represented by industry 4.0, guaranteeing the continuity of the sector

in an increasingly demanding market, where innovation is a key factor in strategic positioning.
To this end, the following actions will be carried out:

e Validating the main barriers that prevent the shipbuilding sector and subsidiary companies from
adapting their business model

e Determining of the degree of maturity of existing technologies in the market, which can be
implemented in shipbuilding SMEs

e Redefining of work organisation systems

e Training workers to move towards the industry 4.0 model

e Redesigning innovative strategies to save costs in the implementation of technologies

e Detecting new marketing methods and implementing innovations designed in IN 4.0 in selected

SMEs in the regions that participate in the project.

1.1.2 IN 4.0 Project work plan

The project will be implemented through 4 technical work packages:

e |IN CONTEXT: it is the starting point to adapt to a new production model based on the existing
state of the art, detecting innovation applicable to 4.0 technologies relevant to the naval sector.
e IN WORK AND IN TRAINING: Protocol for redefining the tasks of the workers and training the

personnel of the sector.
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e |IN COMMERCIALIZATION AND COSTS: Reduction of costs in the implementation of technologies
and new marketing methods.

e IN ADAPTATION: Advice for the transformation of intelligent naval companies.

1.1.3 IN 4.0 Project partners

PARTNER ORGANISATION AA COUNTRY

1. Diputacion Provincial de Pontevedra (DEPO) Spain

2. Bretagne Pole Naval (BPN) France

3. Cork Institute of Technology (CIT) Ireland

4. Férum Oceano — Associa¢ao da Economia do Mar Portugal

5. Asociacion Cluster del Naval Gallego (ACLUNAGA) Spain

6. University of Strathclyde United Kingdom
7. Foro Maritimo Vasco (FMV) Spain

8. Pole de compétitivité EMC2 (EMC2) France

9. Asociacion de Industriales Metalurgicos de Galicia (ASIME) Spain

10. High Speed Sustainable Manufacturing Institute Ltd (HSSMI) United Kingdom

The following partners participated, out of ten, participated in the elaboration of the current report by

gathering information from relevant agents and companies in the shipbuilding and ship repair sector in

their regions:

— Bretagne Péle Naval (BPN)

—  Cork Institute of Technology (CIT)

— Forum Oceano — Associa¢do da Economia do Mar

— Asociacion Cluster del Naval Gallego (ACLUNAGA)

—  Foro Maritimo Vasco (FMV)

— High Speed Sustainable Manufacturing Institute Ltd (HSSMI)

@ e
ooyl OCEANO




IN 4 ADAPTATION OF INDUSTRY 4.0 MODEL S linterreg B ")y
T0 THE NAVAL SECTOR Atlantic Area

European Regional Development Fund

1.2 Objectives of the current report

The current paper, under the title “Report on the redefinition of job positions in the shipbuilding and
repair industry” constitutes the first deliverable within work package IN WORK AND IN TRAINING of the
European Project IN4.0. Adaptation of Industry 4.0 Model to the Naval Sector (EAPA-383/2016), co-
financed by the ERDF (75%) under the call for proposals 2014-2020 of the Interreg Atlantic Area Territorial

Cooperation Programme.

This report was included in the IN 4.0 Project work plan as the starting point for understanding the work
areas and job positions that would be most affected by the introduction of new technologies and industry
4.0 innovations. It was carried out by the partnering organisation “Asociaciéon Cluster Naval Gallego”
(hereinafter ACLUNAGA) and provides a review analysis of the current situation of job positions and skills,

as well as of expectations in terms of adaptation, of the European shipbuilding and ship repair industry.

This task aims at improving technical knowledge in human resources management and for that reason, it
concludes in a rank of priority job positions and in a “Human Resources Protocol methodology for the
shipbuilding and repair industry” (described in section 5), which is expected to serve as a guide for
shipbuilding and repair SMEs when reorganising their human resources structures for adaptation to the
industry 4.0 model. Both, the rank of priority jobs and the human resources methodology will constitute
the pillars for the development of the adapted training syllabus and contents to be developed at a later

stage in the IN 4.0 Project (second deliverable of work package IN WORK AND IN TRAINING) .

The methodology for the development of the “Report on the redefinition of job positions in the
shipbuilding and repair industry” is based in existing bibliography, as well as on the information compiled
by the IN 4.0 Project partners in the five participating countries (Ireland, United Kingdom, France, Portugal

and Spain). Such methodology is explained in depth in section 2.
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2 Methodology

2.1 Metodology stages

The methodology chosen by ACLUNAGA for the drafting of the current report included three main stages:

1. Review of existing bibliography: analysis of existing literature about employment and labour
market in the shipbuilding and repair industry in Europe

2. Survey: compilation of relevant information across the Atlantic Area through the distribution of
a survey for project partners to consult key shipbuilding and repair industry agents or experts in
the five participating countries (Ireland, United Kingdom, France, Portugal and Spain)

3. Validation: discussion and remarks regarding the compiled information by the IN 4.0 Project

partners for validation and elaboration of the main conclusions

2.1.1 Review of existing bibliography

The study "Demographic Change & Skills Requirements in the European Shipbuilding & Ship Repair
Industry" was chosen as the starting point for the development of the current report. This study was
elaborated by EMF (European Metalworkers' Federation) and CESA (Community of European Shipyards'
Associations) in 2018 and was used for the identification of the work areas and job positions most likely
to be affected by the implementation of industry 4.0 processes. Such areas and job positions were
outlined in a preliminary report under the title "Analysis of the impact of Industry 4.0 on job positions in
the shipbuilding sector", included in sections 3, which was used as the baseline for the survey on the

impact of industry 4.0 in specific job positions.

2.1.2 Survey

After the identification of the work areas and job positions most likely to be affected by the

implementation of industry 4.0 processes, information related to the impact of Industry 4.0 in the

10
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shipbuilding and repair sector job positions across the Atlantic Area was collected through a survey form
intended to assess the situation of a series of proposed job positions, as well as of any other non-listed

jobs identified by the respondents.
The survey form was structured in the following blocks:

— Block 1: Collection of further background information per participating region

— Block 2: Assessment of the relevance of soft skills (high, medium, low)

— Block 3: Classification of job positions according to current trends (extinguishment, adaptation or
job position creation) along the shipbuilding and repair value chain: sales and administration and
production (engineering and manufacturing).

— Block 4: A section for respondents to include any relevant comments that could help

understanding the previous assessment and classification of job positions

This form was distributed to all partner institutions of the IN 4.0 Project, in such a way that homogeneous
comparison, based on reliable information provided by experts, could be established between all the
countries participating in the study. Contributions collected per participating partner are attached in

Annex 10.1.

When analysing the received feedback, concern emerged over the contributions made by some partners,

so a second request for information was launched in order to clarify any uncertainties.

Partners were given approximately 10 days to submit their feedback so that the results of the report could
be easily harmonised.

2.1.3 Validation

After the process of information through the survey had concluded, preliminary conclusions related to
soft skills and job positions in the shipbuilding and ship repair value chain were extracted and presented

to partners at the IN 4.0 Project Meeting held in Glasgow on the 12" December 2018.

During this meeting, partners agreed that manufacturing was the priority area for the transformation of

the shipbuilding and ship repair sector across the Atlantic Area, so a new questionnaire including a series

11
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of validation questions was launched. The purpose of this questionnaire was to add new contributions in
line with the chosen approach and therefore refocus the report on the manufacturing area, without

discarding conclusions already drawn in other areas of the shipbuilding and ship repair value chain.

The second request for information consisted on a series questions aimed at clarifying previous feedback

per block:

e Do all partners agree with the achieved priorisation of soft skills? Are there any other soft skills
that could be included?

e Are all “assistant” positions doomed to disappear? Do all partners agree?

e Are the sales and administration areas really affected by 4.0 technologies?

e Are there any other positions that need to be created in the engineering area?

e Are there any other endangered job positions in the production area?

Compiled contributions per partner during the validation phase are attached in Annex 7.2 and are already
integrated in the resulting appreciations of the survey per country in section 4.

12
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3 Review: Brief analysis of the current structure of
workforce in the shipbuilding and ship repair industry
based on existing bibliography

3.1 Introduction

The current review consists in a brief diagnosis of skills and job positions in the naval sector across the
Atlantic Area. The objective of this analysis is identifying the exiting 4.0 technologies that will have the
greatest impact on employment in the naval sector. The report "Demographic Change & Skills
Requirements in the European Shipbuilding & Ship Repair Industry", published by CESA (Community of
European Shipyards Associations) in 2018 is the main source of information for the analysis. However

prior clarifications are needed in order to understand the current document:

e The resulting report collects data at country level (not at regional level), so the information
provided in the study should be analysed qualitatively rather than quantitatively.

e It is important to remark that Ireland is not included in the above mentioned study, what is
understood as clear indicator of the minimum weight of the shipbuilding industry in Ireland.

e Only direct jobs are considered in this study (outsourced job positions are not considered).

3.2 Main excerpts: background information

e Most of the workforce in the analysed countries is engaged in the construction of new ships,

except for France, where the weight of the repair workforce is relatively greater.
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lllustration 1 Distribution of the workforce. Report "Demographic Change & Skills Requirements in the European Shipbuilding
& Ship Repair Industry”

e Thereis a clear lack of young technical workforce. Except for France, in the rest of countries more
than 60% of the workforce is over 40 years old. Young workforce (<25 years old) rates below 15%
across the Atlantic Area. On the other hand, since most of workers are over 40 years old, a high

demand for skilled labour is expected in the next 15 years, when senior workers retire.

m yearsold

France |GG B 2540 yearsold
-

41-55 years old

Portugal |
L > 55 years old
0% 20% 40% 60% 80% 100%

lllustration 2 Distribution of workforce by age. Report "Demographic Change & Skills Requirements in the European
Shipbuilding & Ship Repair Industry"

e The level of workers education and qualifications in the shipbuilding sector is generally high, but
with important differences among countries. The case of Spain is particularly significant, where
more than 35% of employees hold higher education qualifications. Nearly 30% of French
employees also hold higher education qualification, while in the UK and Portugal less than 20% of

employees are qualified to this level.
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vortees! |
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@ HigherEdu. m Secondary Edu. Primary Edu.

lllustration 3 Level of workers education and qualifications in the shipbuilding sector. Report "Demographic Change & Skills
Requirements in the European Shipbuilding & Ship Repair Industry"

e Technical jobs positions in the shipbuilding and ship repair sector can be classified according to
their functions in the company, based on the CESA* study. In this study, the technical professions

in the naval sector are divided into 3 main functional areas:

16
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France H I
United Kingdom -
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Spain F
I
0% 20% 40% 60% 80% 100% 120%
M Sales M Design Production

lllustration 4 Main functional areas in technical professions in the naval sector. Report "Demographic Change & Skills
Requirements in the European Shipbuilding & Ship Repair Industry"

o Complete sales cycle (including pre- and after sales): Pre-sales engineering, Commercial,
Budgeting, Proposal engineering and Post-sales.

o Design and Engineering: Designers, Draughtsmen, Ship architects, Structural engineers, etc.

o Building and production planning: Building planning, Project management, Carpenters,

Pipeworkers, Welders..., etc.

As shown in the above graph, only 2% of the shipbuilding workforce in the 4 countries is dedicated to the
sales cycle (within the European average), 16% is dedicated to design and engineering (above the
European average), and 82% of workforce is dedicated to planning and production (below the European

average).

*The required qualifications and level of education per job position may not coincide in all countries, as
an example, in Spain, Portugal and France workers holding only primary education certifications are not

normally accepted in the shipbuilding industry.

17
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As a conclusion, and based on the CESA study, job positions per functional area and educational level

along the shipbuilding and ship repair value chain can be classified as follows:

Higher education

Upper and intermediate
Vocational education

Basic Vocational Education

Sales/After sales
Sales Department Manager
Technical Sales Manager

Pre-Sales Engineer
After Sales Manager
Account Manager

Customer Service Manager

Budget Manager

Technical Sales assistants

Budget assistants
After sales assistants
Accounting Assistants

Customer Service Assistants

Design/Engineering
Design Department Manager
Engineering Department Manager
Engineering Manager
Shipbuilding architect
Designer
Structural Engineer
Chief Engineer

Construction technician
Mechanical technician
Electrical technician
Planning Technician
Draughtsman (CAD)

Naval Designer
Mechanical designer
Electrical Designer

Production
Construction Planning Manager
Production Department Manager
Logistics Manager
Project Manager
Production co-ordinators
Repair/Maintenance Manager
Dock manager
Occupational Risk Manager
Production Assistants
Planning Assistants
Logistics Assistants
Supervisors
Repair and maintenance assistants
Master craftsmen
Dock assistants
Carpenters
Master builder
Metal/steel operators
Assembling Operator
Welders
Cutters
Pipeworkers, plumbers
Electricians
Carpenters
Boiler maker
Maintenance technicians
Service technicians
Dock Assistant

lllustration 5 Job positions per functional area and educational level along the shipbuilding and ship repair value chain.

Source: Own elaboration

These three functional areas, as well as the job positions comprised in each of them, will be the basis for

the structure of the questionnaire included in the survey, explained in section 4.
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3.3 Impact of industry 4.0 on the current structure of the workforce

in the shipbuilding sector

Now that workforce in the shipbuilding sector has been analysed and characterised, this the impact of the
next step is the assessment of the expected impact of industry 4.0 technologies in the sector. At this point,
it is worth recalling some of the main conclusions of the preceding diagnosis: 82% of employees are
dedicated to production and planning tasks, compared to 12% dedicated to design and engineering tasks,

and only 2% committed to the sales cycle.

The main consequence of implementing industry 4.0 processes, relies then in the fact that employment
intensity is greater in the production and planning areas, what will result in the redundancy of a high

number of repetitive and low-skilled positions, as most of new technologies are related to production.

The following graph illustrates the impact of emerging technologies according to the functional area in

terms of job creation or destruction, which will be detailed at a later stage:
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w : : Sustainable Manufacturing
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.‘3
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Q

Sales cycle Design-Engineering Planning & Production

lllustration 6 Impact of emerging technologies according to the functional area in terms of job creation or destruction.
Source: Own elaboration

When these technologies are implemented, most job positions at all functional levels will be affected,
some of them are expected to disappear and other are expected to undergo important changes, or even
merging with other job positions. Therefore, the digital transformation will require a thorough assessment

of the transformation and recycling capacity of each of these job positions.

3.4 Impact on jobs according to technology groups

At this stage of the study, the previous classification of emerging 4.0 technologies is reconsidered. This
classification is the one proposed by ATIGA and IGAPE in March 2018 in the study “Industry 4.0

opportunities in Galicia”. Based on this classification, technologies will be divided into two blocks which

will allow the analysis of their impact on jobs in the shipbuilding sector:
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MATERIALS AND INTELLIGENT MANUFACTURING ANALYTICS, MANAGEMENT AND MONITORING

Materials ar}d intelligent Connectivity and Data analytics Production management
manufacturing

Automationand
advanced & :
collaborative robotics Cyberphysical &
systems and loT ‘%7 Advanced &gﬂ

Human Machine ' logistics
Interaction Big Data :

— Computing and _‘l:z
Additive .l Data Analytics . Modeling, and
manufacturing process

simulation &

Intelligent materials Safetyand : virtualization
technology Security -
Sustainable @
manufacturing ==

lllustration 7 Industry 4.0 opportunities in Galicia. Source: Own elaboration
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3.4.1 Block 1: Materials and Intelligent Manufacturing

Block 1 refers to those technology groups encompassing all manufacturing processes (excluding
monitoring and control elements). And some of the main considerations regarding the impact of these

technologies 4.0 in manufacturing processes are that:

e Some job positions, such as welders, parts straighteners and assemblers, tubers or electricians,

are expected to be replaced by robots and automated machinery

e Only low-skilled jobs requiring a certain skill or dexterity/creativity whose substitution by
mechanical resources is not profitable will be maintained. This is the case of jobs requiring a high

level of handicraft skills, such as certain carpentry works.

In addition, since the level of supervision of the work performed by machines or robots is insignificant
compared to the performed by humans, all supervision and auxiliary production jobs are somehow
doomed to disappear or to be minimized. Instead, training in Man-Machine collaborative environments

is expected to become essential.

Managing positions in each functional area of the production and engineering processes, usually occupied
by highly educated employees, are expected to undergo a complete transformation. New technologies
will alleviate supervision workload; however, managers are expected to be skilled in technology processes

such as:
o Robot and machinery monitoring tools
o Robotics and automation
o Integrated information systems
o Man-Machine Collaborative processes
o New materials structures and behaviour

o Additive manufacturing methods and processes

22
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o New design and engineering tools
o Sustainable and energy efficient manufacturing techniques

Simplification is also expected in complex manufacturing processes, being nowadays highly dependent on
human interaction due to the complexity of geometrics and the lack of appropriate materials. This is the
reason why the production of an elevated number of boat pieces or parts involves nowadays handicraft
techniques, or the application of materials that do comply with the required standards of hardness or

elasticity, resulting in greater risk of abrasion or damage.

Changes are also expected in engineering and design processes, especially linked to the implementation

of additive manufacturing techniques and to the introduction of new materials.

3.4.2 Block 2: Analytics, Management and Control Technologies

Block 2 includes technologies related to the analysis, management and monitoring of any process other
than the manufacturing ones. They usually known as enterprise management technologies and support

the:
e Sales cycle data analysis, from pre-sales and sales to after-sales

e Automated monitoring of the information generated by the sensors located at strategic points
in the manufacturing and logistics chain, for maintenance purposes, materials management,

supply management, etc.

e Customer data management, for the design of new marketing strategies, business development,

etc.

e Image and augmented reality, for virtual sales catalogues, product presentations, and training

purposes.

e Implementation of advanced algorithms and artificial intelligence for the optimisation of

information analysis to support decision making processes and strategy design.
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Most of these job positions are associated with the sales functional area (marketing strategy / sales and
after-sales strategy / customer management), as well as with the engineering and design functional areas.
Even though, most employees in these areas hold higher education qualifications and their main functions
are expected to be maintained, digital transformation will force them to update their knowledge and
skills. Some design and engineering positions are expected to become more generalist, while other will

require a greater specialisation.
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3.5 Soft skills

Keeping in mind that the concept "skill" refers to the ability or readiness of people to perform certain

activities or tasks, skills are classified into:

e Hard skills: the skills and competences acquired through academic knowledge and professional
experience; this is what is commonly known as intelligence, including memory skills, logics or

languages.

e Softskills: are those personal qualities related to emotional and social intelligence. They enhanced
when dealing with others and are cultivated throughout life through interaction with others and

are not learned through training courses. They are complemented by hard skills.

The following image reflects the difference between soft and hard skills in the brain:

Hard Skills
Soft Skills
Focus on know-how
Are related to

Are tangible and fstesly emotional intelligence

measurable
Are based on

They are rational behaviours

knowledge and skills

lllustration 8 Difference between soft and hard skills in the brain. Source: Own elaboration

Soft skills are the habits and behaviours that define professionals and that make the difference when

managing a project, solving a conflict and / or relating to others.

The report "Learning in the Workplace 2018" maintains that "the increasing process of task automation
requires flexible and critical thinking employees, capable of communicating and leading organisations.

Machines currently lack such skills".
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Communication and empathy are two of the most valued soft 'virtues' in job applicants. And most
important, they are not only vital and strategic for business, but are also essential in the vast majority of

areas and industry sectors.

Likewise, the technological explosion and the exponential digitization of processes in industries and
sectors do not weaken the relevance of soft skills; they rather bring new communication challenges in all

types of organizations.

The most popular soft skills in the field of information and communication technologies are presented

below:

e Ethics. It is based on the norms, values and principles that regulate a person's good behaviour

throughout his or her life and professional career.

e Ease of communication. Facility to present points of view, concerns, problems or ideas without

difficulty of understanding for the others.

e Active listening. It refers to the ability to hear not only what the person is expressing directly, but

also the feelings, ideas or thoughts underlying what is being said.
e Empathy. It is the ability to perceive, share and understand what another person may feel.

e Sociability. Ability thanks to which it is possible to relate to any person inside or outside the
organization through interaction in various activities, apart from the necessary aptitude for the

creation of contacts and constant communication with them.

e Responsibility. The virtue not only of making a series of decisions consciously, but also of
assuming the consequences of those decisions and of answering for them before the appropriate

person.

e Creativity. Ability to generate new ideas, concepts, original solutions that take advantage of

existing resources to solve day-to-day problems.
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e Pressure tolerance. This ability is based on the self-control of feelings to be able to perform work

under stressful circumstances without these affecting the efficiency of it.

e Positive attitude. This skill consists of focusing on the strengths, virtues and resources available

to encourage positive thinking to cope with any situation.

e Adaptation to change. This skill is based on flexibility in the face of the change; flexibility to
approach what is known, but also flexibility and openness towards new changes and situations,
willingness to adapt and to acquire new knowledge, as well as willingness to take advantage of

new opportunities.
e Spirit of service. Enthusiasm for serving others.

e Time optimization. Since time is a scarce resource, resource optimization is a skill that allows

people to manage this resource much more efficiently.

e Ability to solve problems. This skill refers to both effectiveness and agility to provide solutions to

problems that are detected at a given time and in a given context.

e Teamwork. It is born as a need to have interpersonal relationships and complementarity to
achieve challenges that would not be achieved individually. In a work group, skills are pooled and
efforts are strengthened, therefore, work time reduces, efficiency increases and results are more

accurate.

e Personal security. It is based on the confidence that a person has in his or her actions when

performing a task or job.
e Respect for opinions. Ability to tolerate other people's different opinions and points of view.

e Assertiveness. This very important skill consists in having the courage to state an opinion, a feeling

or a request in a clear, respectful and firm manner.

e Leadership. It is the art of commanding, motivating and leading people to work enthusiastically

to achieve a common goal.
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Soft skills are worked out through workshops, games, artistic participation or any type of activity involving
group interaction. These workshops normally involve challenges related to cooperation skills, differences

of opinion, leadership, etc., aimed at improving interpersonal bonds among the group members.
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3.6 Classification of job positions according to workers’

educational level

As previously mentioned, there are currently 103,000 (81%) workers, out of 127,500 workers in the EU-
14 shipbuilding and ship repair industry, occupying technical positions related to sales, after-sales, design,

engineering, work preparation and production.

And according to the report "Demographic Change & Skills Requirements in the European Shipbuilding &
Ship Repair Industry", the average annual demand for technical profiles at all educational levels is

quantified per functional group as follows:

e Sales and after-sales: 3% of workforce demand
e Design and engineering: 17% of workforce demand

e Work preparation and production: 80% of workforce demand
The current distribution of the technical profiles per functional group is as follows:

e Sales and after-sales: 2% of the current workforce.
e Design and engineering: 12% of the current workforce.

e Work preparation and production: 86% of current workforce.
The average annual demand for technical profiles at all levels can also be divided per educational level:

e MSc/BSc! Level (University or College Degree): 25% of the shipbuilding need.
e Professional level: 74% of workforce demand

e Basic level: <1 % of workforce demand
The current distribution of technical profiles according to their qualifications is quantified as follows:

e MSc/BSc level: 19% of the current workforce.

e Professional level: 66% of the current workforce.

! Master/Bachelor’s degree
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Basic level: 15% of current workforce.

The shipbuilding and ship repair industry employs in the EU-14 more workers holding a master/bachelor’s

degree (19%) than the European average (15%). Such figures prove the high-tech profile of the EU

shipbuilding industry.

3.7 Expectations in terms of job creation

It is a matter of fact that the emergence of automation and industry 4.0 processes in productive sectors

is generating extended uncertainty and concern regarding the future prevalence of certain job positions.

But it is also proven that labour markets are progressively adjusting to technological disruptions in terms

of workforce demand.

The creation of new jobs will counterbalance the impact of automation, although additional investment

may be needed to ensure that workers have the skills and support needed to adapt to technological

challenges.

The impact of new technologies, and hence, job creation will vary depending on the following factors:

i PONTEVEDRA ‘sumgg Ml recimolocy ocino

Wages. High wages are the most extended reason for adopting automation.
Demand growth. Economic growth is essential for job creation.

Demographics. Demography affects both demand and supply of labour. Countries with a declining
labour force need automation to reduce labour supply, while countries with a growing labour

force have a challenge for job creation.

Combination of occupations. The global potential for automation will depend on the capability

to merge and combine occupations within each sector.
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The fact that machines can perform routine, dangerous or filthy tasks is a great advantage, as it allows
workers to make better use of their skills. However, in order to take full advantage of this technological

advantage, companies must now focus on new skills and training.

The introduction of industry 4.0 will lead to the disappearance of some jobs, but also to the emergence
and transformation of many others. Some of them are already defined and many others are yet to be
defined. For that reason, a survey to gather conclusion in the real situation of job positions per country-
whose outputs are analysed in the following section as a factor of anticipation to the challenge ahead-

has been conducted according to the methodology explained in section 2.1.
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3.8 SWOT analysis

The resulting diagnosis of the current structure of workforce in the shipbuilding and ship repair industry

based on existing bibliography can be summarised in the following SWOT diagram:

Strengths

- Acceptable levels of skilled workforce (30-
35% higher education in France and
Spain, less than 20% in the UK and
Portugal).

- Solid experience the construction of new
ships across the Atlantic Area

- Capability to reach international markets

Weaknesses

Lack of young technical workforce
(under 40 years old), which will result
in a shortage of technicians in about 15
years.

Need to consolidate the ship repair
sector as an important part of the
maritime industry (the weight of the
repair workforce is only relatively
greater in France).

Only 2% of the workforce across the
Atlantic Area is dedicated to the sales
cycle (12% to design and 82% to
production).

Opportunities

- Technologies related to process and
product modelling, such as real and
augmented reality, are expected to have
a positive impact on job creation
throughout the shipbuilding and ship
repair value chain (sales, design-
engineering and planning-production).

- Cybersecurity and smart logistics are
expected to have a positive impact on job
creation in the design-engineering and
production-planning links of the value
chain.

@ B e
NTTHD THHGUGGTA G O(EANO

Threats

Risk of redundancy in unskilled and
repetitive jobs, especially due to the
emergence of additive manufacturing
and robotics related technologies
applied to the production cycle.

The implementation of highly
technological processes that replace
humans can threaten communication
within companies and work teams,
which is based on soft skills.
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Thus, according to this SWOT analysis, and as a starting point conclusion, some of the challenges ahead
for EU shipbuilding and ship repair companies to adapt to the new scenario are:

e Designing qualifications and courses (not necessarily university degrees) specifically aimed at
young people and at reinforcing technical profiles in the shipbuilding and ship repair sector

e Implementing actions towards engaging young people in the last years of compulsory education
and attracting them to the above mentioned courses

e Training actions must be strongly practical, and technology based (additive manufacturing,
robotics, AR, VR, smart logistics, cybersecurity, management tools, etc.)

e Companies should also dedicate efforts to the training and updating of current workers for the
use of new technologies and adaptation to new management and production models

e Reinforcing sales departments by training workers for international sales positions, not only
aimed at bringing new construction projects to the EU shipyards, but also ship refurbishing and
repair projects from around the globe.

e The international market is still a challenge for the EU shipbuilding and ship repair industry, and
companies should make the most of their expertise and capability to offer highly compliant
projects

e Training actions must also imply a soft skills approach in order to maintain fluent and healthy
communication within work teams and across all company departments
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3.9 Prioritisation and analysis of the threats and weaknesses
identified in the SWOT analysis

Once the SWOT analysis of the "Report on the redefinition of job positions in the shipbuilding and repair
industry” had concluded, the partnership decided to include a prioritisation and analysis of the

weaknesses and threats detected in the aforementioned SWOT analysis.

The resulting diagnosis of the current workforce structure in the shipbuilding and ship repair sector

resulted in the following threats and weaknesses:

- WEAKNESSES:
o A) Lack of young technical workforce (under 40 years old), which will result in a shortage
of technicians in about 15 years.
o B) Need to consolidate the ship repair sector as an important part of the maritime
industry (the weight of the repair workforce is only relatively greater in France).
o C) Only 2% of the workforce across the Atlantic Area is dedicated to the sales cycle (12%
to design and 82% to production).
- THREATS:
o A)Risk of redundancy in unskilled and repetitive jobs, especially due to the emergence of
additive manufacturing and robotics related technologies applied to the production cycle.
o B) The implementation of highly technological processes that replace humans can

threaten communication within companies and work teams, which is based on soft skills.

2.- METHODOLOGY:

Given the experience and knowledge of the institutions that are part of the project in the field of
shipbuilding and ship repair in each of the European regions, and in particular with regard to the
application of new technologies and the typology of the workforce, it was decided that the project
partners should ideally prioritise each of the weaknesses and threats based on the level of criticality. Thus,

obtaining results that would be included in a pre-conclusion that would enhance and give more

importance to the SWOT analysis.
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For this purpose, and to achieve an agile and dynamic methodology, a questionnaire was used as a means
to collect experts opinion on the level of criticality of the “weaknesses" and "threats" detected in the
SWOT analysis of the report "Report on the redefinition of job positions in the shipbuilding and repair
industry" (questionnaire included in Annex 7.3). Prioritization was based on the level of criticality of such
“weaknesses" and "threats": a very low level of criticality was valued with a 1, and a very high level of

criticality with a 5.
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3.- WEAKNESSES ANALYSIS

WEAKNESS “A”: “(Lack of young technical workforce (under 40 years old), which will result in a shortage

of technicians in about 15 years.)”

WEAKNESSES "A"

The first weakness of the SWOT analysis of the questionnaire that was circulated revealed the following
prioritization: The ratings collected ranged from 4 to 5, it is to say, between a high and a very high level

of criticality. It was therefore perceived by most participants as a weakness to be taken into account.
Among the most remarkable arguments that motivate the assessment:

This weakness is clearly perceived, so much so that in some regions participating in the project,
apprenticeship programmes are being developed and implemented to involve a younger workforce. Even
valuing that the lack of employees in this sector will be plausible well before the age of 15, placingit as a

lack that will already be noticeable within the next 3 to 5 years.

Efforts must not stop and, on the contrary, must be stepped up, especially with regard to the current
management style of most companies in the sector with a much more effective approach. Access to new
technologies must be one of the pillars to make the sector more attractive and to be able to attract
qualified workers who want to develop their professional career in the field of shipbuilding and ship

repair.
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WEAKNESS “B”: “(Need to consolidate the ship repair sector as an important part of the maritime

industry (the weight of the repair workforce is only relatively greater in France)”.

WEAKNESSES "B"

3 was the predominant response, although there were also partners who punctuated weakness B with a
4 and a 5. Therefore, the critical level of this detected weakness is recognised, and it is assessed with high

and very high levels of criticality.

Among the arguments that stand out most in the motivation of the answers is that it is undoubtedly an
activity that must be recognized and given more importance and support, which clashes with the support
for new construction. The increase in investment should be in both construction and repair. There are
regions involved in the project in which the ship repair activity is of fundamental importance in the
economic and labour field, which reinforces this idea of giving it importance and support. Moreover, if we
take into account the importance that the so-called predictive maintenance will have in the immediate

future, which implies new marketing methods.

Therefore, diversification, expansion and adoption of new techniques supporting ship repair activities
should be of major importance for the regions involved in the IN 4.0 project. The need to apply innovative

technologies that enable the evolution of the professions, especially in relation to predictive maintenance.
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WEAKNESSES “C”: “Only 2% of the workforce across the Atlantic Area is dedicated to the sales cycle
(12% to design and 82% to production)”.

WEAKNESSES "C"

0 0,5 1 1,5 2 2,5

As shown in the graph, all experts coincided in responding 2, meaning a low level of criticality.

The sales cycle is perceived as important, but not less important than training and improvement of current
production processes. Therefore, it is deduced that of course the sales cycle must be reinforced and
updated, but at the same level as many other issues; that should have a greater importance in order to
adapt the sector to the new circumstances that will bring the irruption and implementation of new

technologies.

The sales cycle of companies will be affected in some way with the new changes that will be introduced

in the sector, so adequate training in new sales techniques will be necessary.
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4.- THREAT ANALYSIS

THREATS “A”: “Risk of redundancy in unskilled and repetitive jobs, especially due to the emergence of
additive manufacturing and robotics related technologies applied to the production cycle”.

THREATS: "A"

In this case and taking into account the profile of each of the experts, the levels of criticality were
perceived in very different ways. Four of the five organisations rated this threat as important or very
important. Assuming that some of this work, which does not require a great deal of specialisation, will be
affected in some way by the impact of the development and use of 4.0 technologies. We are talking about
welders, machining operators, more than one production profile; but also, the position of draughtsman

in small studies could suffer this impact in disciplines such as engineering.

However, the vision of the technology centres included in this section is curious and of great importance,
since from another approach, it is valued as an opportunity. Despite the uncertainty related to the
acquisition of 4.0. technologies the risk of redundancy in unskilled and repetitive jobs is not perceived, it
is considered low. This is because new technologies are perceived as generative of new opportunities. By
applying them correctly and with proper training, new knowledge will be generated within the company,

which will have a positive impact on the definition of new jobs.
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THREATS “B”: “The implementation of highly technological processes that replace humans can threaten
communication within companies and work teams, which is based on soft skills”.

THREATS: "B"

0 0,5 1 1,5 2 2,5 3 35 4 a5

This threat was perceived as very low by some of the participants and as high by others. The reasons are
that while for those who consider it low, communication should always be a key priority and should not
be affected by the redefinition of technological processes, more so considering that it is people and
business culture that drive this change; for organizations that perceive this aspect as important, they point
out that the change will not be the same for large organizations as for small companies. Since the risk of
deterioration in communication between different sections of the company will not apply at the same

level in a company of 20 employees as in a large business group.

4. CONCLUSIONS TO THE PRIORITASATION OF THREATS AND WEAKNESSES

As a conclusion to this “threats and weaknesses” analysis, shipbuilding and ship repair sector policies and
actions should be structured around the following appreciations:

In order to minimise WEAKNESS “A” (Lack of young technical workforce (under 40 years old), which will

result in a shortage of technicians in about 15 years.), considered by experts as very critical:

Access to new technologies should be one of the pillars to make the sector more attractive and to be able

to attract qualified workers who want to develop their professional career in the field of shipbuilding and
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ship repair, reinforcing the need to design qualifications and courses (not necessarily university degrees)

to attract young people to the sector.

In order to minimise WEAKNESS “B (Need to consolidate the ship repair sector as an important part of
the maritime industry-the weight of the repair workforce is only relatively greater in France-),

considered by experts as not especially critical, but important:

Diversification, expansion and adoption of new techniques supporting ship repair activities should be of
major importance for the regions involved in the IN 4.0 project, reinforcing the need to dedicate efforts
to the training and updating of current workers for the use of new technologies and adaptation to new
management and production models, without forgetting the significance of predictive maintenance

models as a key resource optimisation mechanism for companies.

In order to minimise WEAKNESS “C” (Only 2% of the workforce across the Atlantic Area is dedicated to
the sales cycle (12% to design and 82% to production)”, considered by experts as not especially critical:

The sales cycle of companies will be affected in some way with the new changes that will be introduced
in the sector, so adequate training in new sales techniques will be necessary, aimed at bringing new
construction projects to the EU shipyards, but also ship refurbishing and repair projects from around the
globe.

In order to minimise THREAT “A” (Risk of redundancy in unskilled and repetitive jobs, especially due to
the emergence of additive manufacturing and robotics related technologies applied to the production
cycle), considered by experts as critical:

According to this analysis, and despite uncertainty related to the loss of unskilled jobs, new technologies
are perceived quite often perceived as generative of new opportunities. By applying them correctly and
with proper training, new knowledge will be generated within the company, which will have a positive

impact on the definition of new jobs.

In order to minimize THREAT “B” (The implementation of highly technological processes that replace
humans can threaten communication within companies and work teams, which is based on soft skills),
considered by experts as critical

Training actions must also imply a soft skills approach in order to maintain fluent and healthy
communication within work teams and across all company departments, however according to the
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current analysis, deterioration in communication between different sections of the company will not
affect at the same level in a company of 20 employees as in a large business group.
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4 Survey: Analysis of the impact of the industry 4.0 in
the competences and positions of shipbuilding and
ship repair sector

4.1 Introduction

Such as previously explained, the methodology implemented by ACLUNAGA for the analysis of current
skills and job profiles in the shipbuilding and ship repair sector, consisted in the distribution of a survey
form to the partners participating in the IN 4.0 Project. The survey was aimed at the collection of relevant
information in the regions participating in the project: Ireland, United Kingdom, France, Spain (Galicia and

the Basque Country) and Portugal.

The information requested through the survey form was structured in the following blocks:

1. Brief analysis of skills and employment opportunities
: v Ay 2 Open questions intended at extracting comparable
§ 2. Industry 4.0: Impact on the current structure of the|information per participating country in the IN 4.0
Q@ |shipbuilding workforce Project
3. Impact on employment per technology group
Three choice questions related to the relevance of soft

o skills:
=
§ 4. Soft skills e High
(2 e Medium

e Low

Three choice questions related to expectations per job

o ositions:
x |5. Classification of job positions according to the .
b . . : : e To be created as new
= |expected impact of the implementation of industry 4.0

e To be adapted

e To be extinguished
<
~ Open questions for further contributions or clarification
g (6. Complementary remarks
= on the above answers

Table showcasing the structure and stages of the survey “Analysis of the impact of the industry 4.0 in the competences and
positions of shipbuilding and ship repair sector” carried out in the five participating countries
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It is important to remark that, for the time being, and due to the lack of extensive background literature
and previous research on the evolution of the shipbuilding and ship repair industry in terms of
technological transformation, it has not been possible to obtain even qualitative or descriptive
information related to all the questions included in Block 1 and in the 5 countries. However, consulted

experts in the five countries have answered the questions included in Blocks 2, 3 and 4.

New contributions per country collected during the validation phase are included in the analysis below.

4.2 Block 1 of questions

4.2.1 Brief analysis of skills and employment opportunities in the sector

Showcasing the information gathered in the five project regions begins in this section with a brief
comparison between the demand for skilled workers and the current type of job profiles in the Atlantic
Area. These contributions collected by the IN 4.0 Project partners disclose a number of relevant facts
about the current situation of employment structure in the European shipbuilding and ship repair

industry:

e Jobs related to the construction of new ships generally account for the largest share of

employment in the shipbuilding and ship repair sector in the five participating countries.

o However, the number of employees engaged in ship repair is higher in France than in
other Atlantic Area countries. Ship repair and refurbishing is gaining significance in

France, demanding a wide range of skills, including engineering qualifications.

e More than 60% of employees are over 40, while young employees (under 25) account for less
than 15% in the Atlantic Area. Thus, with exception of France, there is a shortage of young skilled

and qualified workers.

o Itisimportant to remark that there is a significant age gap in France, ranging from 8 to 10

years, mainly due to asbestos outbreaks.
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o Most of the working population is between 41 and 55 in the United Kingdom, so the

general perception is that the maritime industry is a 'sunset’ industry.

e Employees’ level of education in the shipbuilding and ship repair industry is generally high, but

differs significantly from country to country:
o 30% of workers hold higher education certifications in Spain

o According to a recent study conducted by BPN in France, which includes a sample of 350

employees, 51% of them claim to hold higher education qualifications (Bac + Bac + 5)

o There is a shortage of highly skilled workers in the shipbuilding and ship repair sector in
the United Kingdom, raking below the European average for employment requiring

higher educational qualifications.

e Technical professional profiles in the shipbuilding and ship repair sector are grouped into three
main functional areas or departments: Sales, Design and Engineering, and Planning and

Production.

o Workforce is quickly evolving in France, especially regarding the acquisition of design and
mechatronics skills. On the other hand, French shipyards are already working in line with

the recruitment plan launched in the Atlantic Area regarding the "Outfitting Area".

e Despite historical experience and knowledge, the main challenge for the United Kingdom
shipbuilding and ship repair industry is to remain competitive. Other weaknesses include the
fragmentation of the supply chain; the scarce number of large shipyards; and the low number of

large equipment manufacturers.

e Shipbuilding and ship repair industry is on the rise in Ireland. According to “A Study of the Current
and Future Skills Requirements of the Marine/Maritime Economy to 2020” the turnover
generated by manufacturing, construction and shipbuilding engineering in 2014 was 121 million
euros. The total gross value added (GVA) generated was 65 million euros. Turnover between 2012
and 2014 decreased by 39%; however, there was a 98% increase in GVA, which is consistent with

the trend in the shipbuilding industry in general.
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Therefore, the general perception is that the growth weight of shipbuilding and ship repair industry is
greater in France, Spain and Ireland, where the demand for skilled and qualified workers is increasing,

while in the United Kingdom there is an urgent need to increase competitiveness.

4.2.2 Impact of industry 4.0 on the current structure of workforce

This section showcases the appreciations on the impact of industry 4.0 on the shipbuilding sector collected
in three of the five participating countries through the “complementary remarks field” included in the

survey form:

e Spain:

o 82% of the workforce is dedicated to planning and manufacturing tasks in Spain. This
factor implies the first consequence associated to the introduction of 4.0 technologies,
which will cause the redundancy of low-skilled workers in charge of highly repetitive
tasks, mainly in the manufacturing field.

o Nowadays, ship production is nearly an " industry of prototypes ", so the renewal of
design processes through the incorporation of high-tech skilled workers is a key factor in
maintaining and developing this niche.

e United Kingdom:

o Inthe UK, the implementation of the industry 4.0 model within the maritime sector will
have a significant impact on workforce. Three main changes are expected: the creation of
new jobs, the reskilling of the current workforce and redundancy of current roles. In the
absence of in-house skills, companies in the shipbuilding sector will be forced to
outsource a number of processes implying 4.0 technologies and skills.

e Ireland:

o Inlreland, the shipbuilding, construction and engineering sector is small; however, it is
well positioned for industry 4.0 according to the RB Industry 4.0 Readiness Index. The

shipbuilding industry is a relatively small employment sector, although initiatives

highlighted by the Working Group on the Development of Shipbuilding in the Port of Cork
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and a centre for international yacht racing teams would create higher levels of
employment in the long term.

o Enabling education and training to support the development of the marine industry and
the provision of efficient public services in Ireland is also considered a key factor in

Ireland.

4.2.3 Impact on employment according to technology groups

Since the employment situation by functional areas is slightly different in the four countries in which
gualitative information has been gathered, the inputs collected in Spain and France will be analysed jointly

on one side, while the inputs collected in the United Kingdom and Ireland will be analysed on the other.

France and Spain:
e Materials and intelligent manufacturing.

The appreciations provided by Spain and France indicate that emphasis should be placed in the adaptation
of manufacturing processes, focusing on the impact of technology on tasks that can be replaced by robots
and/or machines. However, in the opinion of consulted experts, some job positions implying very
repetitive tasks may survive, as they require some kind of skill which cannot be replaced by mechanical

means in the short-medium term.

According to the experts, it is also necessary to check the maintenance of the supervision works, since the
level of supervision of tasks performed by machines is minimal compared to that performed by human

beings.

On the other hand, technological transformation in manufacturing is expected to result in an increased

need for training in two main skills: man-machine collaboration skills and management skills.

e Analysis, management and monitoring
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Based on the information compiled in Spain and France, experts agree that the growing introduction of
analysis, management and monitoring tools is a key factor for competitiveness, for which company

managers at all levels must imminently prepare for the use of technologies related to:

e Sales cycle data analysis

e Manufacturing cycle data analysis (information related to manufacturing is automatically
collected and monitored through sensors fixed in different locations of the production facilities).

e Customer data analysis.

e Image and augmented reality

e Advanced algorithms and artificial intelligence

On the other hand, France makes the difference when it comes to the gender equality, as major efforts
are being made to attract female experts in customer data management, image and augmented reality,

as well as in advanced algorithms and artificial intelligence.
United Kingdom and Ireland:

In the United Kingdom, traditional skills will still be needed in the future; however, experts recognise that

industry 4.0 practices can help improve the efficiency of routine activities across the industry.

As for managers and supervisors, they will be soon required to be skilled in the use of new technologies,

and most especially in the following ones:

e Collaborative Robots to assist with welding.
e Additive Manufacturing.

e Virtual and Augmented Reality.

e Predictive Maintenance.

e Digital Twins.

In general, the existing workforce will be soon required to be skilled in the use of advanced software (3D

modelling and advanced algorithms for predictive maintenance.
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In Ireland, consulted experts consider that the implementation of new technologies such as collaborative
robotics, augmented reality, automated visual inspection systems and additive manufacturing is already
an urgent issue. Manufacturers need to change the way they produce to remain competitive, as the era

of smart manufacturing will change and improve what is produced.

In this new era of manufacturing, the Internet of Things and cloud connections will become a key factor
for the sector. Machines will be more autonomous and will interact and communicate with each other in
real time. Advanced technologies will manage Big Data and will facilitate this enhanced integration, not
just between machines, but between every segment of a manufacturing enterprise from designers and

engineers to technicians/operators and office staff.

“The Future of Jobs Survey 2018” suggests that the drivers of change are the following four specific

technological achievements:

e Ubiquitous high-speed mobile internet
e Artificial intelligence
e Widespread adoption of big data analytics

e Cloud technologies are set to dominate the 2018-2022 period.

According to the investment intentions declared by the companies surveyed in the Future of Jobs Survey
2018, included in the World Economic Forum report, by 2022, 85% of respondents are likely or very likely
to have increased the number of big data analysis users. Similarly, it is likely or very likely that a large
number of companies have scaled up the implementation of technologies such as the Internet of Things,
cloud computing, and web/app enabled markets. Machine learning, augmented reality and virtual reality

are also expected to receive considerable business investment.
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4.3 Block 2 of questions

4.3.1 Soft or transversal skills

4.3.1.1 Main skills

The following chart summarises the contributions made by experts in the shipbuilding and ship repair
sector regarding the relevance of main soft skills. This information was collected by the IN 4.0 project
partners through the survey form distributed by ACLUNAGA:

Level of importance

Basque
< Portugal
Country

Organizational flexibility
Willingness to accept change
Empathy
Creative and critical thinking
Problem resolution

Illlustration 9 Source: Own elaboration based on survey results

All partners coincide in considering “Willingness to accept change" as of high importance and “Empathy"

as of medium importance.

There is almost unanimity regarding the other skills, with only one or two territories valuing them as of

medium importance.

Thus, this is the rank of soft skills resulting from the survey, according to the level of importance:
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Soft skills

100%
90%
80%
70%
60%
50%

30%
20%
10%

NANNNNNNNN

g

Willingness to Organizational  Creative and Problem Empathy
accept change flexibility critical thinking resolution

lllustration 10 Source: Own elaboration based on survey results
4.3.1.2 Other skills identified by the IN 4.0 Project partners

The following chart summarises the list of skills pointed out by project partners as of certain relevance in
their regions. These soft skills were not originally included in the survey form distributed by ACLUNAGA,

and were mainly identified by partners in the Basque Country, France Galicia, Ireland and Portugal:

Level of importance

Basque .
France Galicia Ireland Portugal
Country

Link between design studies and production
Complex problem solving
Active and continuously learning
Systems and content skills
Service orientation
Digital literacy skills
Monitoring Self and Others
Mathematical reasoning
Training others
Resource Management
Transdisciplinary thinking
Virtual collaboration
Global vision
Unknown
lllustration 11 Source: Own elaboration based on survey results

Partners were asked to assess the relevance of the new skills added to the questionnaire. The white cells

are skills whose relevance could not be assessed by partners and experts on the basis of current

knowledge about the sector.
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Portuguese experts considered that the following skills are worth considering for future training actions:

o Initiative - It is the willingness to act, create opportunities and improve results without the need
for an external requirement that pushes them to do so, to act proactively and to think not only

about what needs to be done in the future.

e Analytical Thinking - It is the ability to understand a situation, disaggregating it into small parts or
identifying its implications step by step. It includes the ability to systematically organize the parts
of a problem or situation, make comparisons between different elements or aspects and establish
rational priorities. it also includes the understanding of temporal sequences and the cause-effect

relationships of actions.

e Intellectual Curiosity - It is the keenness and constant curiosity to know and learn more about
things, facts or people. It involves looking for information, new concepts, new ways of doing and
always going beyond routine questions or what is required by the position. It implies always going
one step ahead. It may involve questioning the current ways of doing or simply the desire to move

forward learning and deepening, always in order to get extra value to the tasks of the position.

e Cognitive Flexibility - It is the ability to modify personal behaviour to achieve certain objectives
when difficulties arise, new data or changes in the environment. Versatility is associated with
behaviour to adapt to different contexts, situations, means and personnel in a fast and adequate
way. Flexibility is more associated with cognitive versatility, the ability to change convictions and

ways of interpreting reality, it is also closely linked to the capacity for critical review.

As a conclusion on the most relevant soft skills across the Atlantic Area, they are ranked as follows:
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Other skills
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Illlustration 12 Source: Own elaboration based on survey results

4.4 Block 3 of questions

4.4.1 Classification of jobs according to the expected impact after the

implementation of the industry 4.0 model

4.4.1.1 Sales and administration

The following chart summarises the evaluation of sales and management positions as assessed by experts

form the participating regions:
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Level of importance

i Basque
Position
Country

Accounting Assistant
Customer Service Assistant
Sales Assistant

Budget Assistant

Sales Manager

Technical Sales Manager
Pre-sales Manager
Post-sales Manager
Account Manager
Customer Service Manager
Budget Manager

Data analyst

Virtual reality creator
Legal expert on database

Alliance Manager
Production flow management
Data Scientist

Unknown To be To be To be
created adapted | redundant
lllustration 13 Source: Own elaboration based on survey results
Major controversy around the sales and administration areas focused on the particularity of contributions
by British representatives, who believe that assistance positions will tend to disappear. The discussion

also included the proposal of other sales and administration positions that had not been included in this

block of valuations.

Overall valuations per country include the above issues introduced for discussion during the validation
phase, are summarised as follows:
— Spain:

For experts in the Basque Country, assistant positions will require a re-skilling to deliver a higher level of
assistance to managers. Assistants will be expected to acquire the necessary skills to provide more
accurate information from a wider range of sources and to be capable of translating that information into

more precise conclusions and reports.
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Sales and administration positions are highly affected by the introduction of 4.0 technologies, as they will
allow an integral management approach that no longer requires isolated tools. Many tasks in these areas
can either be automated or highly simplified through the implementation of new technologies, but the
final decision will remain on the human side. However, new technologies are considered a key factor for
accuracy in data analysis. So, positions such as Alliance Manager, Data Analyst and Database Legal Expert

are expected to be adapted in Spain.

— France:

French experts detected a need for the creation of pre-sales and after-sales managing positions, which is
the first job position identified in the United Kingdom as unnecessary due to the small number of
commercial shipyards. Data Analyst, virtual reality creators, database legal experts, production flow

managers and alliance managers will be required, according to French appreciations

French experts maintain their position and, unlike in the United Kingdom, consider that the large number
of small French shipyards must remain competitive, and it implies maintaining the jobs that support the

shipyard's managers, as they will bring technological knowledge to a large extent.

And, coinciding with the Irish opinion, the position of Account Manager is expected to be redundant in

France.
— Portugal:

Portuguese experts believe that the industry revolution ahead will not lead to the disappearance of

assistant positions in Portugal. However, these assistants will require profound reskilling.

In Portugal, 4.0 technologies are also expected to affect both sales and administration areas. Positions
such as Data analyst, Data Scientist, Virtual reality creator, Database legal expert and Alliance Manager

should be created in Portugal, whereas other positions could be adapted.

Such as in Spain and France, alliance managers are particularly valued in Portugal due to the fact that
traditionally companies managed innovation in a closed way (projects can only start inside the company
and end up in their own market), but the open innovation model is now gaining importance ( where

projects can originate both inside and outside the company) and can be incorporated both at the
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beginning and in intermediate stages of the innovation process, and can reach the market through the
same company or through other companies (patent licensing, technology transfer, etc.), as the company
develops cooperation with external organizations or professionals. So counting on internal capabilities to

find the right partners will be a key factor for the survival of SMEs.

On the other hand, Portuguese experts point out that greater attention should be paid to supply chain

positions and processes, since technological evolution will dramatically affect delivery lead times.
— lIreland:

As a conclusion to this question, only experts in the United Kingdom consider that assistant positions in
the sales and administration areas will be redundant, while they will be adapted to the new technology

paradigm in the other territories.

On the other hand, from the Irish perspective, sales and management positions are key jobs within any
organisation, and their occupiers will be forced to understand IN4.0 technologies, as in the future,

technologies will be part of the product and service development process.

Data Analyst and Database Legal Expert positions are also expected to be adapted in Ireland, while Budget

and Account Managing positions are gradually disappearing.
— United Kingdom

While experts in Ireland, France, Spain and Portugal consider that most of current assistant positions will
remain after significant adaptation, consulted experts in the United Kingdom, point out that most of SMEs
cannot afford having “assistant” positions, and large companies tend to substitute assistant positions with
technologies that support managers. Such British shipyards rank low in competitiveness compared to

other EU countries, mainly due to high wages and lack of adequate productive infrastructures.

In the United Kingdom, sales positions are considered to be less affected by the introduction of new
technologies, depending on the overall performance of the company. However, administration roles are
susceptible to be affected due to streamline of processes, administration tasks could potentially be done
more efficiently. However, this change is unlikely to happen immediately as it depends of the degree of

implementation of Industry 4.0 tools and technologies.
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On the other hand, Alliance managing, and Budget managing positions are gradually disappearing in the
United Kingdom too.
4.4.1.2 Engineering

The following chart summarises the evaluation of engineering positions according to experts participating

in the survey:

Level of importance

Basque
Country

Position

Structure Building technician

Sales technician

Planning technician
Draftsperson (CAD)

Design Manager
Engineering Manager
Shipbuilding architect
Designer

Robotics expert

3D Simulation expert
Artificial Intelligence expert
Shipbuilding Information Modelling Expert

fnown created adapted
lllustration 14 Source: Own elaboration based on survey results
Although there is almost total unanimity in analysing the suitability and relevance of engineering roles,
especially regarding the creation of the Robotics Expert, 3D Simulation Expert and Artificial Intelligence
Expert posts; as well as regarding the expected updating of existing jobs (Drafter, Design Director, Chief
Engineer, Ship Architects and Designers), some differing opinions were initially collected through the

survey:
— Spain:

Basque experts remark that the position of Planning Technician does not exist in Spain, so it should be
created in the future. However, Structural Construction Technician is gradually disappearing in the Basque

Country, while Galician experts consider that Sales Technicians will soon be redundant.

According to the Basque Country, the position of New materials expert should also be classified as an

engineering role, rather than a production one.
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— France:

Surveyed experts in France consider the positions of Structure technician and Sales technician are bound
to disappear, while there is coincidence with Basque experts in considering that the job of Planning

technicians is not well covered in France now, so it should be created in the future.

French experts confirm the relevance of planning technicians, in fact, the role of urban planning technician
already exists in France as a consequence of the impact of technology, but it should be adapted to the

shipbuilding and ship repair sector.
— United Kingdom:
Once more, British experts consider that the role of a sales technician will no longer be necessary in the

United Kingdom due to the low commercial profile of existing shipyards.

Based on new feedback from SMEs, British experts think that all Engineering Roles included in the survey,

except for Planning assistants, are essential.

As for the position of Robotics Expert, 3D Simulation Expert and Artificial Intelligence Expert, it is unlikely
that these roles are created in-house but as 4.0 technologies are gradually being implemented, SMEs may

consider creating these positions.

Other new positions may need to be created within the company to asses and support the SME on the

digital journey.
— Portugal:

Portuguese experts believe that all roles related to Reliability Engineering Departments should be given
certain relevance in the future. Particularly, Reliability Managers, who oversee the integrity of equipment
and ensure best practices and compliance with design and repair specifications while maximising

reliability.
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4.4.1.3 Production

The following chart summarizes the evaluation of engineering positions as assessed by experts:

Basque
Country

Production assistant

Level of importance

Maintenance assistant
Planning assistant

Foreman

Welder

Electrician

Pipe-fitter

Carpenter

Service technician

Chief Engineer

Project Manager

Structure Engineer

Logistics Manager
Occupational risks Manager
Maintenance and repair Manager
New Materials expert
Cybersecurity expert

Additive manufacturing expert

Smart Logistics expert

To be To be To be
created EGEY redundant

lllustration 15 Source: Own elaboration based on survey results

*Foro Maritimo Vasco proposed a list of 17 new profiles, but these new jobs to be created did not have the validation

or consensus of the other project partners. Therefore, this list can be consulted in the annexes section (pages 76-77).

Even though conclusions in this area are quite homogeneous, there are also certain particularities were

identified and discussed during the validation phase, with the following outputs:

— Spain:

Basque experts consider that the role of Production Assistants and Foremen is currently weak but will be

needed in the future, while Galician experts consider that they must be adapted to the new scenario.

Basque and French experts consider that the role Production Assistant will be needed in the future, while

is it considered unnecessary in the United Kingdom. Galicia and Ireland, do it for adaptation.
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Within the same country, Basques and Galicians are again in disagreement regarding the roles of project
managers, logistics managers and maintenance and repair managers. In the opinion of Basque experts,
they are weak positions in the Basque Country now, and their responsibilities will be introduced in the
immediate future of shipbuilding and ship repair industry; whereas the same position already exist in
Galicia and some changes and adaptation will be needed as 4.0 technologies are implemented. The fact
that project managers, logistics managers and maintenance and repair managers are somehow

consolidated in Galicia is a clear sign of the local shipbuilding and ship repair leadership in Spain.

— United Kingdom:

British experts consider that all profiles of Production assistant, Foreman, Tuber and Carpenter, Project
Manager, Logistics Manager, Maintenance and Repair Managers, Structural Engineer and Labour Risk
Managers must adapt to the use of new technologies. Even if the amount of work remains consistent, the

number of required positions may be reduced as the Industry 4.0 tools will facilitate greater efficiencies.

In terms of adaptation and redundancy, intelligent Logistics Experts will be needed but their competencies
will probably fall into the new job specifications of the logistics manager. Maintenance and Planning
Assistants, New materials experts are also expected to be unnecessary in the UK, while they are expected

to emerge in the rest of territories.

— France:
The only role that is expected to disappear in France, only coinciding with the feedback provided by the

Basque Country, is the position of Foreman.

For French experts, the current functions of a supervisor could be considered, but in the Breton shipyards
the tendency is to use the multiple competences of intermediate managers with transversal functions
(engineering/production/management) to the disadvantage of supervisors. For this reason, the creation

of project managing, logistics managing and a maintenance managing roles is required.

— lIreland:

Irish experts are unique in considering that less skilled roles such as pipe-fitter, carpenters, structure

engineers and occupational risks managers are bound to disappear.
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— Portugal:

Most of analysed positions in the production cycle already exist in Portugal, and they are all expected to
undergo adaptation as 4.0 technologies are being implemented, except for Cybersecurity expert, New
materials expert, Additive manufacturing expert and smart logistics expert, which are being created as

the sector modernises.

Portuguese consider that the other endangered jobs in the production area are Preventive and Predictive

Maintenance.

4.5 Prioritasiton of job positions in the shipbuliding and ship repair

insdustry according to the survey outputs

As a conclusion of the inputs provided by experts and partners from the five participating countries,
shipbuilding and ship repair companies across the Atlantic Area are well aware of the upcoming
organisational transformation, to the extent that have identified an extensive list of jobs whose demand
will be a direct consequence of the incorporation of 4.0 technologies, either as positions of new creation,

or positions to be adapted through training.

The following classification is based on the degree of consensus, with at least 50% of answers coinciding

in the same trend:

— Bound to disappear
— To be adapted

— To be created
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Accounting assistant Custormer service assistant Data analyst

Budget assistant Sales assistant Virtual reallity creator
2 Account manager Sales manager Database legal expert
E Budger manager Technical sales manager

Post-sales manager
Customer service manager
Production flow manager

Illlustration 16 Source: Own elaboration based on survey results

The positions of Alliance manager, Data scientist and Pre-sales manager were left out of the above
classification due to the uneven consensus regarding the future of such professions per country

So, according to the survey implemented for the current report, the top 10 priority job positions to be
created are:

Data analyst

Virtual reality creator

Database legal expert

Robotics expert

A A

3D simulation expert
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6. Artificial Intelligence expert

7. New materials expert

8. Cyber security expert

9. Additive manufacturing expert

10. Smart logistics expert

However, it is important to remark that on the experience of the IN 4.0 Project partners, manufacturing
is the immediate priority in terms of innovation and workers training and adaptation to the industry

4.0 model, which comprises the following 4 top positions:

TOP 4 FOUR TECHNOLOGIES TO BE CREATED IN THE ATLANTICA AREA MANUFACTURING
AREA OF THE SHIPBUILDING AND SHIP REPAIR SECTOR

New materials expert
Cyber security expert
Additive manufacturing expert
Smart logistics expert
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5 Human Resources Protocol methodology

Considering previous conclusions, and in view of future demands, the challenge for shipbuilding and ship
repair companies across the Atlantic Area is to become more competitive compared to other companies

that have already modified their organisational structure and work profiles.

Each company in the shipbuilding and ship repair sector should go through a self-assessment process in
order to identify weaknesses in the current organisational situation and hence, to transform them into
opportunities. The most useful methodology for companies to undergo organisational improvement is
the development of a customised human resources protocol linked to a management plan. It is important
to remark that the current proposal of human resources protocol has a sector approach rather than a
company approach, and it is intended as a guide for companies to understand the challenge of

organisational transformation.

Every company in the shipbuilding and ship repair sector should undergo a self-assessment process in
order to identify weaknesses in their organisational structure and therefore transform them into
opportunities. The most useful methodology for organisational improvement is the development of a
customised human resources protocol linked to a management plan, for that reason the current report
concludes with the proposal of a human resources protocol methodology. This methodology is intended
as a guide for shipbuilding and ship repair companies to understand the challenge of organisational

transformation and how to deal with it.

The following sections focuses on the description of the three main stages that companies must

undertake to achieve such an organisational transformation.
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5.1 Phase 1: Analysis of the organizational situation.

Organizational Performance and Improvement Report

The first step consists in the analysis of the business model, including a detailed analysis of all the existing
job positions in the company. All sorts of information and documents related to these job positions must

be gathered, evaluated and structured in order to achieve the following results:
e in-depth knowledge of the current organizational structure
e design of the real organisational diagram (not the functional one)

e assessment of the current dimensioning of human resources structures and whether they are

optimal

The next steps, resulting from the above analysis are the preparation of a diagnosis of the current
organizational structure of the company, as well as the preparation of a series of proposals for
improvement, both aimed at ensuring balance between the current business model, the expected

organizational structure and the required professional profiles. Subsequently, companies should start by:

e |dentifying current job positions that will no longer be profitable or optimal in the new
organisational structure designed for the adaptation to the industry 4.0 model and developing

mechanisms for their harmonisation.

e Articulating mechanisms for the transformation of the existing positions that will no longer be
profitable into new ones aligned with the future needs of the company, seeking the greatest

optimization of the workforce.

e |dentifying the new profiles that should be incorporated to the new organisational structure

adapted to the industry 4.0 model.

5.2 Phase 2: Job positions description
67
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Once the new organizational structure is designed, a new Job Positions Manual should be developed. This
manual should include an in-depth analysis and description of the jobs listed in Phase 1, identifying the

deficiencies that need to be rectified.

The handbook should also list the new professional profiles that, as discussed in section 4.5, are necessary
for the positioning of shipbuilding and ship repair SMEs in the 4.0 industry paradigm, as well as for the

design of new growth strategies.

The process of describing and analysing each job position should be approached through:

e Simplification of job positions categories, as it will allow greater versatility of human resources

e Analysis of the job positions in collaboration with the employees who are occupying them.
Employees should have the opportunity to add comments and observations to such analysis

e Each job position will be characterized in a card, listing the mission, functions and responsibilities.
Job cards will be consolidated into a manual

e This manual must be digitally supported in order to facilitate further modifications

e The manual must regulate the functions assigned to each job position, indicating details such as
equipment involved, any special technical complexity, dedication, full list of responsibilities, as
well as any other requirements that may contribute to a greater precision in the specifications of

each job position
The mandatory minimum fields that each job card should include are:

e Job title

e Job code

e Number of homogeneous positions

e Service, unit or department that employee must report to

e Type of contract

e Functional dependency

e Particular performance conditions: training, specific requirements, other requirements...

e Description of main functions and responsibilities
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e Proposal of specific objectives for the position

e QObservations

A simplified example is provided:

JOB DESCRIPTION SHEET

Job title: Robotics engineer

Job code: (internal classification according to each company’s organigramme and structure)

Number of existing homogeneous positions in the company: (according to each company’s circumstances)

Service/unit/department (position in the company’s organigramme): (according to each company’s

organigramme)

Reports to: (person/team/ department according to each company’s organigramme)

Coordinates: (person/team/department according to each company’s organigramme)

Type of contract: (permanent, eventual, fix-term)

JOB REQUIREMENTS

Required qualifications:

Automation and Industrial Robotics engineering (BCs)

Overall skills:

e  Must be capable of managing and implementing projects for the assembly and maintenance of
automatic measurement, regulation and facility control.

e  Must supervise the assembly, maintenance and start-up of manufacturing processes.

e  Must supervise Quality control and Environmental procedures, as well as guarantee compliance

with occupational health regulations in the factory premises.

Professional environment:

Public and private companies related to industrial automatic systems, in the areas of design, assembly and

maintenance of industrial automation systems.

Most relevant task and responsibilities:
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e  Chief of assembly of industrial automation systems

e  Chief of industrial automated systems maintenance

e  Verifier of appliances, panels and electrical equipment

e  Chief of the electromechanical workshop

e Industrial automated systems maintenance technician

e Technician specialised in the implementation of industrial automated systems.
e Designer of control systems for industrial automation systems.

e Designer of measurement and regulation systems for industrial automation systems.
e Designer of communication networks for industrial automation systems.

e  Programmer controller of industrial robots.

e Technician specialised in the design of electrical control systems.

e Designer of circuits and integrated systems in industrial automation.

JOB OBJECTIVES

Companies must describe the specific objectives per job position according to the particular circumstance of the

organization and functional area (lead a team, achieving a certain goal, etc.)

OBSERVATIONS

Any comment that may help understanding all the characteristic of the job position
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5.3 Phase 3: Human resources management plan

The final objective of Phase 3 is to provide shipbuilding and ship repair companies with a Human
Resources Management Plan that serves as an effective instrument for optimising human resources. The
objectives of the plan are:

e Achieving efficient management by adapting human resources to real and future needs

e Implementing the correct actions for the adaptation of human resources to real needs

e Optimising the allocation of human resources, which will result in better quality of service delivery
e Seeking optimal balance between job creation, renewal of the workforce and labour stability

e Incorporating measures for professional and personal motivation, for the stimulation of activity
and service quality.

In order to achieve these objectives, the Human Resources Management Plan must include a series of
organisational measures such as the analysis of training needs, development of a training plan and
mentoring.

5.3.1 Identification of training needs

The first step consists in analysing the training actions are currently being carried out in the company in
order to prepare workers for internal and external challenges, both in the short and medium term. At
this stage, any barriers or difficulties for the implementation of new training actions must also be

identified and considered.

After collecting information on the training and qualifications situation of workers, a survey on training
needs should be designed. This survey should be tailored specifically to the company’s needs and should
be answered by each member of staff. But before emailing or distributing it, a meeting with respondents
is recommended, so they are explained the survey methodology. Respondents will be given a certain

period of time to submit it. Seven days is a reasonable deadline.
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5.3.2 Training plan

When training needs and barriers had been identified through the survey, it is time to design training

actions that allow workers to acquire new skills and efficient working methods.

In this context of transformation and adaptation of shipbuilding and ship repair workers, the objective of
training actions should focus on providing occupants of certain positions with the necessary skills to
perform other jobs and tasks different from the ones they occupy, in line with the profiles identified in

section 4.5.
Training actions per job position should be worked out through the following phases:
e |dentification of training needs according to skill requirements per job position

In view of the survey results, it is essential to clearly identify the differences between how each job is
currently being carried out and how it should be carried out in order to achieve greater efficiency.

e New Skills Specifications List

New skills specifications should list and describe the capabilities, attitudes and minimum qualifications

required to employees per job position.
e Training objectives:
When defining the training objectives, the methodology must consider the following aspects:

e Setting up training objectives, clearly aligned with the company’s objectives in terms of growth

and adaptation to the industry 4.0 model.

e Assessing to what point the identified training needs are essential, or in other words, assessing
whether workers would be able to achieve the company’s objectives if they are not correctly

trained to acquire new skills

e Listing the new skills, in observable and measurable terms, classifying them according to

homogeneity criteria and expected qualifications.
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5.3.3 Mentoring plan

After workers who occupy both nonessential positions and positions that need to be upgraded have been
trained to perform new tasks adapted to the 4.0 industry model, knowledge must be consolidated at their
new workstations. This practical training will be carried out through a mentoring programme, pursuing

clear objectives and within a precise timeframe.

Mentors will be appointed from amongst the most experienced coworkers to guide, advise and support

the trainees.

Mentors must be willing to facilitate the professional development of their colleagues and will follow
customised mentoring plans per type of job according to their expertise, as the performance of each job

implies specific technologies and administration procedures.

There is flexibility in terms of schedule, however 6 months from the moment trainees are effective in their

new job positions should be sufficient to achieve the training programme objectives.

Mentoring Programme main steps:

e The mentoring programme should start with an interview between mentors and trainees, where
information regarding personal data, previous training, mentoring expectations (duration,

objectives, etc.) is exchanged.

e The mentoring program will include a daily one-hour follow-up session. Subsequently, these
sessions will be reduced according to achievements, until they reach a weekly session in the last

month of the program.

e In the last week of the program a final evaluation interview will be held between the human
resources coach, the mentor and the trainee. This interview is aimed at determining the main
achievements, as well as identifying any weak aspects for the improvement of future mentoring

programmes.

The mentoring program may include additional support by phone or email, if the tutor and trainee are

not physically located in the same premises.

73

r l
: DEPUTACION v (@ asime
i PONTEVEDRA iy EIFENEES oo MEMC2 §




IN 4 ADAPTATION OF INDUSTRY 4.0 MODEL S linterreg B ")y
«U 70 THE NAVAL SECTOR Atlantic Area

European Regional Development Fund

Recognition and incentives for mentors are also an important aspect to be considered by the company.
Typically, experienced professionals in the company who get involved in the training of their co-workers
do so voluntarily and out of personal commitment, for which official recognition should be granted, such

as the valuation of these actions in view of professional promotion processes.

5.4 Phase 4: Closing analysis of the new structure

Following the steps outlined in these human resources protocol methodology, the company must perform
a final process of self-assessment to determine whether the protocol has been successfully implemented

or whether any other corrective action is required.

The current business scenario means that in the structure of each company what should prevail is

flexibility and agility to identify opportunities in time and that the organization knows how to adapt to it.

The current business scenario in the shipbuilding and ship repair sector demands flexibility and agile
identification of new opportunities. More and more new professional profiles with the capacity to affect
companies' growth strategies are appearing, and for this reason shipbuilding and ship repair companies

must be prepared.

Therefore, this final self-assessment must conclude whether the protocol has been satisfactorily
implemented and has been sufficient to achieve a business structure adapted to the new technological
needs of the shipbuilding and ship repair sector or, on the contrary, whether further corrective actions

are necessary.

At this stage of conclusions, the company must make decisions based on the information resulting from
the self-assessment process and must carry out actions aimed at improving its structure.
The self-assessment process must include:

e Analysis of the document "Human Resources Management Plan".
e Analysis of the strengths and weaknesses identified in the outcomes of the employees’ self-

assessment.
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e Describing the possible causes of the weaknesses, i.e., establishing the reasons that cause or
influence them.

e Prioritisation of the weaknesses to include them in the management plan, according to the
business characteristics and context.

e List of corrective actions that could improve the current situation of the company from the HR
point of view (solutions).

e Feasibility analysis per action in terms of timing, cost, technical resources, etc.

e Analysis of the strengths that must be secured and/or maintained

e Design of the improvement plan for the adaptation to the new scenario of industry 4.0,

envisioning the actions to be carried out in the short and medium term.
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6 Conclusions

Such as abstracted from the analysis of the current structure of workforce in the shipbuilding and ship
repair industry across the Atlantic Area based on existing bibliography (section 3), the implementation of
4.0 technologies showcases a scenario of opportunities in terms of job creation, especially in the design
and production links of the value chain. The creation and adaptation of jobs to the new technological
scenario seems to be possible thanks to the great number of qualified and skilled workers, with extensive
experience in the construction of new ships.

However, some risks are also foreseen in terms of job destruction as 4.0 technologies are expected to
destroy positions implying repetitive jobs occupied by unskilled workers, especially in the production
cycle. On the other hand, workforce is rather aging, and a shortage of technical profiles is expected in
about 15 years, without forgetting that new technologies may endanger communication within
companies due to the loss of soft skills that are inherent to humans.

As a preliminary conclusion, the sector should prepare to undergo important changes towards adaptation
to the new scenario by:

e Designing qualifications and courses (not necessarily university degrees) specifically aimed at
young people and at reinforcing technical profiles in the shipbuilding and ship repair sector

e Implementing actions towards engaging young people in the last years of compulsory education
and attracting them to the above mentioned courses

e Reinforcing sales departments by training workers for international sales positions, not only
aimed at bringing new construction projects to the EU shipyards, but also ship refurbishing and
repair projects

e Training actions must be strongly practical, and technology based, and must also imply training to
improve and identify soft skills

Such as previously explained, the methodology implemented by ACLUNAGA for the analysis of current
skills and job profiles in the shipbuilding and ship repair sector, consisted in the distribution of a survey
(section 4) to collect information in the five regions participating in the IN 4.0 Project: Ireland, United
Kingdom, France, Spain (Galicia and the Basque Country) and Portugal.

The objective of this survey was obtaining complementary information to the main conclusions obtained
through the analysis of existing bibliography regarding the current structure of workforce in the
shipbuilding and ship repair industry across the Atlantic Area. In this end, the most relevant contributions
are listed below.
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When it comes to analysing current labour opportunities, the general perception is that the growth
weight of shipbuilding and ship repair industry is greater in France, Spain and Ireland, where the demand
for skilled and qualified workers is increasing, while in the United Kingdom there is an urgent need to
increase competitiveness:

e Jobs related to the construction of new ships generally account for the largest share of
employment in the shipbuilding and ship repair sector in the five participating countries (but for
France, where the number of employees engaged in ship repair activities is slightly higher)

e More than 60% of employees are over 40, while young employees (under 25) account for less
than 15% in the Atlantic Area. Thus, with exception of France, there is a shortage of young skilled
and qualified workers

e Employees’ level of education in the shipbuilding and ship repair industry is generally high, but
differs significantly from country to country (30% of workers hold higher education certifications
in Spain; 51% in France and shortage is identified in the United Kingdom)

e Workforce is quickly evolving in France, especially regarding the acquisition of design and
mechatronics skills

e The shipbuilding and ship repair industry struggles to remain competitive in the UK, partly due to
the fragmentation of the supply chain and the small number of existing shipyards, although the
surviving companies are leading-edge shipyards at international level, which are even influencing
national education policies aimed at attracting young students to the shipbuilding and repair
industry. Whereas the sector is on the rise in Ireland.

As for the impact of 4.0 technologies in the current structure of workforce, the survey shows even results
across the Atlantic Area, as responders coincide in considering that the scenario will be highly affected by
job destruction, especially with the redundancy of low-skilled workers mainly in the manufacturing link of
the value chain, to the point that shipyards in the UK might be forced to outsource a certain number of
processes implying 4.0 Technologies and skills. Despite being small, the Irish shipbuilding and engineering
sector seem to be well positioned for industry 4.0 and open to fostering public policies that enable
education and training actions for the development of the marine industry.

Spanish, British and French experts consider that technologies related to new materials and intelligent
manufacturing will have a significant impact on tasks that can be replaced by robots and/or machines.
However, some jobs involving very repetitive tasks may survive, as they require skills that cannot be
replaced by mechanical means in the short and medium term and some supervision-related jobs will also
be maintained, as supervision cannot be replaced by technology in many cases. On the other hand,
technological transformation in manufacturing is expected to result in an increased need for training in
two main skills: man-machine collaboration and management.

Based on the information compiled in Spain, France, experts agree that the growing introduction of
analysis, management and monitoring tools is a key factor for competitiveness. On the other hand,
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France makes the difference when it comes to the gender equality, as major efforts are being made to
attract female experts in customer data management, image and augmented reality, as well as in
advanced algorithms and artificial intelligence.

In general, the compiled list of change drivers according to experts form the five territories, include the
following technological achievements:

e Collaborative Robots to assist with welding

e Additive Manufacturing

e Virtual and Augmented Reality

e Predictive Maintenance

e Digital Twins

e Advanced algorithms for predictive maintenance

e Internet of Things and cloud connections

e Ubiquitous high-speed mobile internet

e Artificial intelligence

e Widespread adoption of big data analytics

Soft skills were also analysed at this stage, and according to consulted experts across the Atlantic Area,
the technological revolution ahead will only be possible if workers are well equipped with willingness to
accept change, together with other soft skills such as organizational flexibility and creative and critical
thinking. These findings support the previously described expectations regarding the relevance of soft
skills for certain positions implying analysis, management and monitoring, as they cannot be replaced by
the machine factor.

The graph below showcases the level of importance of soft skills as valued by survey respondents:
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Soft skills
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Experts across the Atlantic Area have also considered that training actions aimed at adaptation to the new

industry model, should include the following soft skills:

Other skills
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The analysis of job trends according to the expected impact after the implementation of the industry

4.0 model (in terms of adaptation, creation or redundancy of jobs) can be summarised as follows:
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e Sales and administration positions

Experts from the five participating countries agree on placing special emphasis on assistant positions in
the sales and administration cycle. In the view of the experts consulted in the UK, assistant positions are
doomed to disappear from British shipyards, as they are forced to optimise their resources due to their
small size, thus managers will be required to acquire technological skills that will enable them to cover a
wider range of tasks. However, Spanish, French, Irish and Portuguese experts consider that assistant
positions are expected to be filled by younger workers in the near future. These workers are likely to have
a more technological profile and will therefore bring knowledge to companies, through the use of
integrated management tools and the introduction of a more open approach to innovation based on
alliances with other companies and stakeholders. Alliance managers are envisioned as a key position for
the modernization of the sector.

e Engineering positions

There is almost total unanimity in the analysis of the suitability and relevance of engineering functions,
especially with regard to the creation of positions such as Robotics Expert, 3D Simulation Expert and
Artificial Intelligence Expert, as well as with regard to the expected adaptation of existing positions
(draughtsman, design director, chief engineer, naval architects and designers.

However, it is important to underline that, once again, experts believe that due to the small size of British
shipyards, many of these engineering positions will have to be outsourced rather than created within the
company. Engineering assistant positions are also expected to disappear.

On the other hand, and throughout the Atlantic Area, it may be necessary to create other new positions
to support SMEs in the digital journey, and functions related to Reliability Engineering Departments will
have some relevance in the future.

e Production

Conclusions regarding job positions in the production cycle are quite homogeneous in the five analysed
territories, where most of jobs are expected to undergo relevant adaptation to the new technological
scenario. However, there are also certain disagreements, especially regarding the positions of foreman,
planning assistant, pipe-fitter, carpenter, structure engineer, occupational risks manager, new
materials expert and smart logistics expert that are expected to be redundant in some territories.

On the other hand, some positions in the production cycle, such as production assistant, project
manager, logistics manager, maintenance and repair manager, new materials expert, cybersecurity
expert, additive manufacturing expert and smart logistics expert are considered weak or not currently
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existent in some territories, but are expected to become necessary to make the sector more competitive.
Thus, they represent and opportunity for job creation and for adaptation to the industry 4.0 model.

As a conclusion of the analysis carried out in the five project territories (Ireland, United Kingdom, France,
Spain and Portugal), the top 10 priority job positions to be created in order to adapt the shipbuilding and
ship repair sector to the industry 4.0 model are:

Data analyst

Virtual reality creator

Database legal expert

Robotics expert

3D simulation expert

Artificial Intelligence expert

New materials expert

Cyber security expert

L 00 N o U kB W NoE

Additive manufacturing expert

10. Smart logistics expert

However, it is important to remark that on the experience of the IN 4.0 Project partners, manufacturing
is the immediate priority in terms of innovation and workers’ training and adaptation to the industry

4.0 model, which comprises the following 4 top positions:

New materials expert
Cyber security expert
Additive manufacturing expert
Smart logistics expert

Sl A

Considering previous the conclusions, and in view of future demands, the challenge for shipbuilding and
ship repair firms across the Atlantic Area is to become more competitive compared to other companies
that have already modified their organisational structure and work profiles.

The most useful methodology for companies to undergo organisational improvement is the development
of a customised human resources protocol linked to a management plan. The current report includes a
human resources protocol model (section 5), based on a sector approach rather than a company
approach, and it is intended as a guide for companies to understand the challenge of organisational
transformation, so it needs to be adapted and developed according to the size and needs of each
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individual firm. The objective of this human resources protocol and management plan is to identify
weaknesses in the company’s organisational structure and therefore transform them into opportunities.

The three proposed main stages for companies to undertake to achieve such an organisational
transformation are:

e Phase 1: analysis of the organisational situation in terms of current performance and
opportunities for improvement. This analysis must be carried out according each company’s
particular business model.

e Phase 2: analysis of job positions (description, requirements-skills, tasks and responsibilities-
objectives, etc.). Job positions, qualifications and skills will be analysed and classified according to
each company’s particular needs and priorities (engineering, production, maintenance, etc.)

e Phase 3: human resources management plan, which should be scheduled according to each
company’s needs, size and capability to speed up organisational changes*:

o ldentification of training needs
o Design of the training plan
o Design of the mentoring plan
e Phase 4: review and closing analysis of the new structure

2The next step in the IN 4.0 Project is the implementation of a pilot project based on the design and implementation
of specific (and very practical) training actions aimed at upgrading the technological skills of selected SME’s workers
and young trainees across the five participating territories. Thus, clearer conclusions regarding the training and
monitoring plans will be added to the overall results of the project.
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7 Annexes

7.1 Questionnaires on “The Impact of Industry 4.0 on Shipbuilding

Sector Employment” per partner
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7.1.1 Basque Country

S nterreg B %)y

Atlantic Area

European Reglonal Develspment Fund

IN4.0

ADAPTATION OF INDUSTRY 4.0 MODEL
TO THENAVAL SECTOR

‘ ’ ' WP 5.1
The Impact of Industry 4.0 on

Shipbuilding Sector Employment
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WP 5.1 The Impact of Industry 4.0 on Shipbuilding
Sector Employment

WP 5.1 Objective: “Analysing the naval sector in the region of Basgue Counfry in
order to elaborate a dagnosis of the skills and job profiles, which will be later validated
by the rest of project partners. The final objective is drawing up afinal document which
will nclude all contributions.

= Obiochive of this famplsfe collecting all the informaton regarding fo Impact of Industry 4.0
in the jobs in the shipbullding sector in your regions of the Allanbc Area.

+ Bemingder: piease provide a first version by the end of Seprember; do not hesiate fo
contact me for any quesbon.

This templafe has fo be filled in with information from youwr country (thanks fo exisfing
Iitersiure and national studies), please idendly the scope of the dala you will provide
{regional or national). F you do nof have aceess fo the informafion required please
come back to me and expiain the reason.

For inspiring purpose, you will fimd some answers from Basque Country dafs and also
companson with other coundnes in the form; please do nof consider this informafion as
compiefely exhaustive and repiace my answers by yours.

Do nof hesiafe fo add other elemenis and informafion that may mof appear in this
tempiafe. This fempiste was creafed from the informafion | collected regarding the
Basque Country stuabon, it may not be compietely adequate fo your coundry sifuation.

For any quesfion or remark, do nof hesisfe fo contscl me af Zourensdisciunagg es

e et oEE .f Ll =
i esrvmeey @ Bowe 2 B =2 2 memc2 g
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IH ‘ ADARTATION OF INBUSTAY 4.0 MODEL Snteries Hl "y
Ti THE NAVAL SEETHR Atlantic Ares

Literature review

This section contains information about the sources than have been consulted during
preparation of this research report.

In the case of the Basque Country study. references that have been used are:

Demographic Change & Skills Requirements in the European Shipbulding & Ship Repair
Industry, report published by Community of European Shipyards Associations (CESAL

ATIGA data (hHpiwwaw.atiga.es/industria-4-00)

IGAPE data WAL .esies/ser-mas-competitivo/galiciandusiriad-Veshidos-e-
informes)

The Future of Jobs (Workd Economic Forum)
Skills Framework for Marine and Offshore. Skillsfuture

La Digitalizacion v la Industria 4 0. Impacts laboral & industrial. CCOO Industria.
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1. Brief analysis of skills and employment
opportunities in this sector

In this section, we will camy out an analysis of skills requirements and type of job profiles in the
nawal sector of Atlantc Area

Based on the study made in Basque Country, some of the main conclusicns ane:

= Countnes in Aflantic Area are characterized by a large share of workforze engaged in the
construction of new vessels, except in the case of France, where the workforce dedicated
to repair works is somewhat higher than in the other countries.

= These countnes hawe a shortage of young technical workers; with the exception of
France, in other countries more than 60% of the workers are odder than 40 and young
workforce (<25 years) in all countries in Aantic Area is below 15°%. Moresover, because
most workers are over 40 years, in the next 15 years there will be a high demand for
skilled workers.

= The level of educalion m the naval secior s generally high, but differs significanthy
between counfries, being particulary high in Spain and France, where around 30% of
workers have a tertiary education.
= Technical profiles in the naval sector can be classified according to their function at the
company. based on CESA study. In this way, there are 3 main functional areas or
departrments:
* Wholesales life cycle (including pre and post sales service): Pre-sales
enginesning, commercial actvity, budgeting and after-sales service.
= Design and Engineering: Designers, draftspersons, naval architects, structural
enginesrs, etc.
= Planning and production: Werk-Planning, Project Management, campentry, pipe-
fitters, welders, sic.
Based on this research, only 2% of workers are engaped in sales depariments, 16%
in design and engineering and £2% in planning and production. This indicator is an
interesting basis for analysis of industry 4.0 impacts on shipbuilding.
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2. Industry 4.0 impact on the current
shipbuilding workforce structure

Once the cument workforce in shipbuidding has been analysed, the purpose of this section is fo
assess the mpact of industry 4.0 on it.

Based on previous diagnose, it's mporant to take nto accownt that £2% of workforce is engaged
in planning and production work. This factor determines the first consequence associated with
the impact, since most of the technodogies invelved produce results in a reduction of profiles that
require repefitive work and bow-skilled workers, who mostly are in production areas.

3. Impact on jobs according to technological
groups

To analyse the mpacts on jobs in the sector, it will be dwided into two blocks: “Materials and
intelligent manufacturing” and “Analytical, management and control”,

Block 1: Matenials and Smart Manufacturing

This block includes technology related to manufacturing processes. In this section it's important
to asses the impact on jobs that can be supplanted by robots and automated machinery, such
as webders, workers who make straightening and assembly of parts, pipe-fitters and eleciricians.
Only low-skilled jobs that require some skill or skill / creativity that make no profitable mechanical
work will remain. Were talking about jobs with a high level of craftsmanship, such as some
carpentry work.

In addition, all work swpervision and production aid s destined to disappear or be minimized,
since the level of supenvision of work performed by machines or robots is minimal compared to
executed by humans. Training will b2 essential in man-machine collaborative environments.

Conceming to higher education employees, manager positions in production and engineering
areas will be totally transformed by the technological change mtroduced.
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This is because main work of managers was to supenvise teams of workers, as they must now
about:

= Knowledge of different tools of management and controd of machinery and robots
= Knowledge of robobtics and automation

» Integration of different levels of information systems

= Caollaborative work elements Man-Machine

= Structures and properties of new matenals

= Methods and additive manufacturing processes

= Mew design tools and engineering

= Sustainable manufactuning techniques and energy efficiency

= Planning and control in all the supply chain

» Innowation and collaboration

= Managing the complexity

Block 2: Analytical Technologies, Management and Control
This bleck ncludes technolegies related to analysis, management and control, instead of
manufaciuring and production. This means:

= Al activity related to data analysis of the whole sales life cycle (pre-sales. sales and after-
sales)

= Al information management related to the sensors installed in the company. about
manufacturing process and logistics, maintenance, materials management. supplier

mianagement equipment. etc.
= Customer data management, for marketing, business development and definition of new
strategies.
= Image and augmented reality, virbwal catalogue for sales, product presentabions and
training.
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= Advanced algorthms and arificial inteligence to optimize the processing of all information
received, make predictions and act sccordingly.

Maost of these jobs are related fo sales area (marketing/ strategy commerncial-sales-sales |
customer management) and engineering and design areas too. In these departments, most of
the employses have higher education and, although most of these profiles will remain, they need
a fransformation as a result of the digital transformation.

4. “Soft” or transversal skills

Apart from technical knowledge (also known as “hard™), "soft” skills are very important in a
company. These are skills and fransversal competences that are essential for a job fo adapt
quickly in a digital environment charactenzed by continucus a change in the field of digital tools,
producton systems and internal and external relationships.

Ini fhis saction cur purpose is to classify transwversal skills related to naval companies, according
to its level of importance.

Some examples are:

Shills Level of IMpomnancs
Organizational fexibalty Medium
Willingness to accept change High
Empaihy Meglum
Creative and critical thinking High
Froglem senshity and resolution High
Complex probiem sohing High
Active and confinurausly leaming High
Sysfems and content skils Madlum
Sanvice orientaion Medlum
Dgial Maracy skis High
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Monforng Seif and Others High
Mathematical reasaning High
Training others High
Resource Management Medium
Transdiscipinary thinking High
Wirtual collaboration High
Giobal vison High

5. New jobs profiles creation

In this section we will explain the change in job profiles caused by the implementation of
industry 4.0. Although it is true that it will bring the disappearance of some jobs, also it will bring
the appearance of many others, some already defined and many others o be defined. Among
thase already defined, some examples are:

= Robotics engineer (design and buld robots to and software)

= Specialist in artificial inteligence.

= Creator of virtual reality and augmented

= Scientist or data analyst.

= Responsible for planning digital image of the company and social networks
= Responsible for engineering and design for additve manufachering.
= Responsible for environmental impact and efficiency.

= Legal experts in data management

» Industrial data scienfist

= |TioT solution archibect

= Industrial U (user interfaceUE(User expenence) designer

= Salesmen with 20-iools expertise and process simulations

= Cybersecurity Manager

= Machine Learning enginesrs
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= 3D technical teachers for production and maintenance
= [Fast and shaort lines industrial designers

= [Digital document manager

= Product Lifecycle Manapger

= [Digital Supply Chain configurator

= Advanced warehouse managers

« Proactive maintenance

+ Cobots (collaborative robots) designers

Another very important part in the future companies is related to innovation. Today no company
is able to manage completely its R&D internally. It is based on extenal collaborations system
where knowledge is shared by specialists. It is the Open Innovation model, where they work in
glebalized innovation networks. Innovation staff, apart from a deep technical knowledge in their
areas of excellence and specialization, should also serve as a link to the different areas of
knowlsdge that are necessary in the company.

6. Jobs classification according to the industry
4.0 implementation

As it was mentioned earier, in this sector we can classify job profies into three different areas
acconding to their function at the company.

Sales and administration
Positions Level of imporzance
Accounting Assistant Exfinguish
Customer Semnvice Assistant Adapt
Sales Assistant Adapt
Budget Assistant Extinguish
Sales Manager Adapt

10
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Atlanise Ares
Technical Sales Manager Adapt
Pre-zales Manager Adapt
Post-sales Manager Adapt
Account Manager Adapt
Customer Service Manager Adapt
Budget Manager Adapt
Cata analyst Adapt
Virbual reality creator Create
Legal expert on database Adapt

Engineering area

Structure Building technician Adapt
Sales technician Adapt
Planning technician Adapt
Draftsperson (CAD) Adspt
Design Manager Adzpt
Engmneering Manager Adzpt
Mawal architect Adzpt
Design Enginesr Adapt
Robofics expert Cregte
3D Simulation expert Cregte
Artificial Intelligence expert Cregte
Assistant Designer Enginser Extinguish
11
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Production
Pasitions Leve! of importance
Production assistant Adapt
Maintenance assistant Adzpt
Planning assistant Adapt
Foreman/Supervisor Adapt
Welder Adapt
Blectrician Adapt
Pipe-fitter Adapt
Carpentar Adzpf
Serdice technician Adzpt
Chlef Enginear Adapt
Project Manager Adapt
Project Englneer Adszpi
Structure Englneer Adapt
Logistics Manager Adapt
Labor risks Manager Adapt
Malntenance and repalr Manager Adapt
Maw Materials expert Creafs
Cybersecurty expart Creafe
Addtive manufaciuring expert Creafs
Smart Loglstics expert Creals
Rapid prafotyping techniclan Creata
Trade Speciakst Adapt
Froduction Engineer Adszpi
12
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Froduction Section Manager Adapt

Procwrement Execuithe Adapt

Procurement Specialst Adapt

Gualy Control Englneer Adapt

Gualty Conirol Manager Adapt

Qualty Conirol Assistant Adapt

Workpiace Safaty and Heakh Adapt

Coardinafor

Workpiace Safaty and Heakh Adapt

Manager

Operatians Manager Adapt

GFensral Manager Adapt

Chier Operating Officer Adapt

Warehause Manager Adzpt

Warehouse Assistant Adapt

13
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Free comments

Basque and Spanish naval industry are in general charactenzed by a low/'medium size and a
low wolume of construction and their competitivity has been affected by Asiatic ones with low
labour costs and a senal production. The competitive advantage for the region is to specialze
in high technolegical niches with fast production and offering high senviceiquality. In this
scenana, there are some neseds to cover and naval sector must adapt to industry 2.0 o get their
geals, and of course, the workforce must change to these new needs.

The transformation of the society s changing the economy. the industry and the nature of the
jobs and labour skills. Companies must o know this new reality and prepare for it and academic
community mast adapt to develop the new roles appeanng in ndusiry.
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WP 5.1 The Impact of Industry 4.0 on Shipbuilding
Sector Employment

WP 3.1 Objective: "Analysing the naval sector in the region of Galicia n order o
elaborate a diagnosis of the skills and job profiles, which will be later validated by the
rest of project partners. The final objective is drawing up a final document which will
mnclude all contributions.

= Qbipcfive of this femplafe- colleching all the information regarding o Impact of Indusfry 4.0
in the jobs in the shipbuilding sector in your regions of the Allandic Area.

= FReminder: please provide a first version by the end of Seprember; do mot hesiaie o
contact me for any question.

»  Guidelines for completion of fhe templale:

- This templafe has fo be filled in with information from your couniry (thanks fo existing
Iliterature and national sfudies), please idendiy the scope of the daia you will provide
{regional or mational). If you do mof have access to the imformafion required please
come back fo me and explain the reason.

- For inspinng purpose, you will find some answers from Galcian dats and also
companson with olher coundnies in the form; please do nol consider this informadion
as completely exhaustive and replace my answers by yours.

- Do nof hesitafe fo add ofher elemenis and informafion that may not appear in this
tempiafe. This femplate was created from the informalion | collecied regarding the
Galician situation, it may noi be completely adequaie io your coundry sifuafion.

For any question or remark, do not hesiafe fo confact me af gourens@acinggs ss
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Literature review

This section contains information about the sources than have been consulted during
preparation of this research report.

In the case of the Galician study, references that have been used are:

Demographic Change & Skills Requirements in the European Shipbuilding & Ship
Repair Industry, report published by Community of European Shipyards Associations
{CESA).

ATHZA data (hiipiwanw.atiga.es/industria-4-0i)

IGAPE data .
informes)

Ewropean Erasmus IBCVET Program [hitp2/fenenw. ibovet.eul)
PRO & MER 2018 balance shest (March)

GICAN : navire des matiers (CORICAN) hitos-{corican demedicis fri

Work of the BPN and CMF Employment Traming Committee (French mantime cluster)
v cluster-maritime. T

news about trades and skills: launching crafi trades
EUROMAVAL - hibps:ifwenw . eurcnaval fridSimetiers
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1. Brief analysis of skills and employment
opportunities in this sector

In this section, we will camy out an analysis of skills requirements and type of job profiles in the
naval sector of Atlantic Area.

Based on the study made in Galicia, some of the main conclusions are:

= Counfries in Aflantic Area are charactenzed by a large share of workforce engaged in
the construction of new vessels, except in the case of France, where the workforce
dedicated to repair works is somewhat higher than in the other countries.

Ship repar = an mportant activity for the French shipbuilding industry, it reguires

diversified skills and in particular for refiting ships. Many engineenng companies are also

working on the conversion of large units, particularly for Oifshore Oil & Gas.

= These counfmes hawe a shortage of young technical workers; with the exception of
France, in ofher countries more than 60% of the workers are older than 40 and young
workforce (<25 years) in all countries in Aantic Area is below 15%. Moreower, because

miost workers are over 40 years, in the next 15 years there will be a high demand for
skilled workers.

= Regarding the average age especially for technicians it is mportant to moderate
this noticn for France. We have a significant gap between generations (estimate
about 8 to 10 years) due to departures for asbestos cause. The new generation
has been formed and recruited with a gap. In addition, the high demand of skill
workers has to be face with a lack of nierest ofthe worker for this type of job.

= The level of education in the nawal secior i5 generally high, but difers significantly
between countries, being particulardy high in Spain and France, where around 30% of
workers have a terfiary education.

= Following a recent study (2018 March) conducted by BPN on a representafive
sampde of more than 350 people, the lewel of education reaches the level of
higher education (Bac + Bac + 5)at51%
= Technical profiles in the naval sector can be dassified according o their function at the
company, based on CESA study. In this way, there are 3 main functional areas or
departments: K
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= Wholesales life cycle (including pre and post sales service): Pre-sales
enginesring, commercial activity, budgeting and after-sales service.

= Design and Engineenng: Designers, drafispersons, naval architects, structural
Enginesrs, sc.

= Planning and production: Work-Planning, Project Management, campentry,
pipe-fitters, welders, eto.

Based on this research, only 2% of workers are engaged in sales depariments, 16%

in design and engnesring and 82% in planning and production. This indicator s an

interesting basis for analysis of industry 4.0 impacts en shipbuilding.

For France it is important to note an evolution of the jobs especially for the design
{draftsman designer, design} also the jobs of mechatronics are more and sesked by
companies of all sizes.

Currently a major recruitment plan has been launched on the Atlantic area (Great
‘West) for "Outfitting Area”

2. Industry 4.0 impact on the current
shipbuilding workforce structure

Once the cument workforce in shipbulding has been analysed, the purpose of this section is o
assess the mpact of industry 4.0 on it.

Based on previcus diagnose, if's important to take into account that B29% of workforce s
engaged in planning and production work. This factor detemmines the first consequence
associated with the mpact since most of the technologies inwolved produce results in a
reduction of profles that require repetitive work and low-skilled workers, who mosty are in
production areas.

It is important to remember that ship production is almost “prototype Indusiry”, so a renewal of
design means using high-tech skills is therefore a key factor in mamntaining and developing this
niche.
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Impact on jobs according to technological
groups

In the case of the study made in Galicia, to analyse the impacts on jobs in the sector, it will be
diwided info two blocks: "Matenials and intelligent manufachring” and “Analytical. management
and comtrol”.

Block 1: Materials and Smart Manufacturing

This block includes technology related to manufacturing processes. In this section it's
important f0 asses the impact on jobs that can be swpplanted by robots and automated
machinery, such as welders, workers who make straightening and assembly of paris. pipe-
fitters and electricians. Only low-skilled jobs that require some skill or skill | creativity that make
no profitable mechanical work will remain. 'We're talking about jobs with a high lewel of
craftsmanship, such as some carpentry work.

In addition, all work supenision and producton aid is destined to disappear or be minimized,
since the level of supension of work performed by machines or robots. is mnimal compared to
executed by humans. Traning will b= essential in man-machine collaborative environments.

Conceming to higher education employees, manager positions in production and enginesring
areas will be tofally transformed by the technological change introduced.

This is becawse man work of managers was o supenise teams of workers, as they must now
about

= Knowledge of different tools of management and control of machinery and robots
= Knowledge of robobics and automation

= Integration of different levels of information systems

» Collaborative work elements Man-Machine

= Siructures and properbes of new matenals

» Methods and additive manufacturing processes

= MNew design toods and engineering

= Sustainable manufachwing technigues 7 and energy efficiency
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Block 2: Analytical Technologies, Management and Control

This block includes technologies related to analysis, management and confrol. instead of
manufacturing and production. This means:

= Al activity related to data analysis of the whole sales life cyde (pre-sales, sales and after-
sales)

« All information management related to the sensors installed in the company, about
manufacturing process and bopgistics, maintenance, materals management, supplier
management equipment, etc.

« Customer data management, for marketing, business development and definition of new
strategies.

= Image and augmented reality, virbval catalogue for sales, product presentations and
fraining.

= Advanced algorithms and artificial intelligence to opimize the processing of all information
received, make predictions and act accordingly.

+ = Gestion des donnees client, marketing, developpement commercial et definition
de nouvelles stratégies.
+ = Image et realité augmentee, catalogue virtuel de ventes, présentations de
produits et de formation.
+ = Awvancee des algorithmes et Mintelligence arfificielle afin d'optimiser le traitement
de toutes les informations regues, de faire des predictions et dagir en
conséquence.
Regarding the last 2 typologies of skills | job identified, it should be noted that there s an
important reinforcement of companies able fo provide these types of advanced skills to
women, especially for the treatment of augmented virtual reality. as well as for BIM or big data
but also in menitoring facilities and equipment.

Maost of these jobs are related to sales area (marketing sirategy commercial-sabes-sales |
customer management) and engineering and design areas too. In these departments, most of
the employees have higher education and, although most of these profiles. will remain, they

4. "Soft” or transversal skills

Apart from  technical knowledge (also 8 fnown as “hard”), “soft” skills are wery
important in 3 company. These are skills and transwversal competences that are
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essential for a job to adapt quickly in a digital environment characterized by confinuous a
change in the field of digital tools, production systems and internal and extenal relaticnships.
In this section our purpose is to classify transwersal skils related to nawal companies,
according to is level of imporance.

Some examples ars:
Shiils Leval of Imporance
Organizational fexblity Righ
Wilingness to accept change High
ErTIFIEﬂ'I,' Ladium
Crealive and critical thinking High
Prablem resolution Ladium
Ink between design sisdles and Liedium
production

5. New jobs profiles creation

In this section we will explain the change in job profiles caused by the implementation of
industry 4.0. Although it is true that it will bring the disappearance of some jobs, also it will
bring the appearance of many others, some already defined and many others to be defined.
Among those already defined. some examples are:

= Robotics engineer (design and buld robots to and software)

« Specialist in artificial inteligence.

» Creator of virual reality and augmented

= Scientist or data analyst.

= Responsible for planning digital image of the company and social networks

=+ Responsible for engineering and design for additive manufachuring.

= Responsible for environmental impact and efficiency.
= Lepgal experts in data management
Another very important part in the fuhmre 9 companies is related o innovation. Today
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no company is able o manage completely s R&D intemally. It is based on exiemal
collaborations systern where knowledge is shared by specialists. It is the Open Innowvation
model, where they work in globalized innovation networks. Innowation staff, apart from a deep
technical knowledge in their areas of excellence and specialization, should also serve as a ink
to the different areas of knowledge that are necessary in the company.

6. Jobs classification according to the industry
4.0 implementation

As it was mentioned earier, in this secior we can dassify job profiles into three different areas
acconding to their function at the company.

Sales and administration
Posmions Leve! of importance
Accounting Assistant To extinguish
Customer Service Assistant To adapt
Sales Assistant To adapt
Budget Assistant To adapt
Sales Manager To adapt
Technical Sales Manager To adapt
Pre-sales Manager Creafs a5 new
Post-sales Manager Creale as mew
Account Manager To extinguish
Customer Service Manager To adapt
Budget Manager To adapt
Diata analyst Greafe a5 new

10
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Wirtual reality creator Create as new
Legal expert on database Creafe as new
Alliance Manager Creale as mew
poduchon fow management Create as new

Ciata analyst is already a function but a complex cne. A training in computer engineering s
recommended as well as a master's degres in marketing or statistics with an IT focus. In
additicn, he must be trained in big data. Therefore, a data analyst needs to be trained in line
with our specific shipbuilding expectations reganding the IN 4.0 model )

Engineering area

Posions Level of importance
Structure Building technician To extinguish
Sales technician To extingursh
Planning technician Creafe as new
Draftsperson (CALDY) To adapt
Dresign Manager To adapt
Engineering Manager T adapt
Maval architect T adapt
Dresigner To adapt
Riobotics expert Creafe as new
3D Smulation expert Creafe as new
Artificial Intelligence expert Creafe as new

This type of function is also available but not very widespread, especially in SMEs. This
function is mainly fownd in wery large engineering or construction sites like “Chantiers de
l'atlantigue” (liner) or *Naval Group™ (defense]

11
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FPosimions Level of importance

Production assistant Creafe as new
Maintenance assistant To adapt
Planning assistant To adapi
Foreman To extinguish
Welder To adapi
Electrician T adapi
Pipe-fitter To adapt
Carpenter To adapi
Service technician T adapi

Chief Enginesr To adapi
Project Manager Creafe as new
Structure Engineer To adapi
Logistics Manager Creafe as new
Labor risks Manager To adapt
Maintenance and repair Manager GCreafe as new
MNew Materials expert Creafe as new
Cybersecurity expert Creafe as new
Additive manufacturing expert Greafe as new
Smart Logistes expert GCreafe as mew
Check fo add new positions Select a level of imporkance

Project Manager
This function. ideed, already exists but it requires technical skills as well as management skills.
The "marketing” aspect is not integrated to date. it would therefore be necessary to plan a

complete overhaul of the Project Manager function taking inte account this essential dimension

o the management of projects in IN4.0
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Free comments

Marny adaptations to the functicns must be integrated, complementary training modules to be
put in place to make the different jobs evolve. Common skills modules are needed to
hemogenize levels.

For example for the Enginesring part design: naval architect trades and level |Il designer
{group leader) a common medube to deal with HSE, quality with in addition to elements for
eyber secury. | o N

SME are not able to deal with all aspects of design in a sophisticated way, it is therefore
necessary to provide related skills to address the vanous points outiined abowve.
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WP 5.1 The Impact of Industry 4.0 on Shipbuilding
Sector Employment

WP 51 Objective: "Analysing the naval sector in the region of Galicia in order to
elaborate a diagnosis of the skills and job profies, which will be Later vabidated by the
rest of project partners. The final objective is drawing up a final document which will
nclude all contributions.

= Qbiecive of thiz templsfe- collecfing all the mformation regarding fo Impact of Indusfry 4.0
in the jobs in fhe shipbuwiding secfor in your regions of the Allanbc Area.

= Feminder: please provide a first version by the end of September; do not hesitaie fo
comact me for any quesion.

=  Gudelines for completion of the femplate:

- This tempiafe has fo be filed in with information from pour country (thanks fo exisiing
Iiterature and national sfudies), piease idendiy the scope of the dafs you will provide
{regionsl or nabional). IF you do nof hawve sccess lo fhe informafion required please
come back to me and explain the reason.

- For inspiring puposs, you will find some answers from Galician dats and also
companison with other countnies in the form; please do not consider this informabion
as complefely exhsushve and replace my answers by yours.

- Do nof hesiafe fo add ofher elemenis and informafion that may mol appear in this
tempiafe. This template was created from the informafion | collected reganding the
Galician situation, it may not be compiletely adequate fo your country sifuafion.

For any quesfion or remark, do not hesitafe fo confact me af aourensfachnaga.ss
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Literature review

This seciion contains Information about the sources than have been consuted during preparation of
this reseanch report.

= The Future of Jobs Repor 2018, Werld Economic Forum - 17t Sepiembar 2018,

= FEPORT and PEMA Start Indusiry 4.0 Commities, Publlshed in Port Technalogy, June 15 2018,

» Pors for Tomomow: Smart Links In Supply Chains, Published In Port Technology, Edifion 7& -
Linking the Supply Chain, June 2™ 2018,

» New centre 1o put Ish manufaciunng gt years ahesd, Fublished by Irish Times, Author Bamy
McCal, May 18th 2017.

= A you eady for Indusiy 4 07, Published by Raldia Telifls Eleann, Ireland's Mational Pubilc
Sarvice Broadeaster, Monday, 30th Aprl 2013,

» Ireland showd Invest to hecome worid leader In Industry 4.0, Publshed In Englneers Joumal by
Engineers Ireland 177 Aprl 2018,

» Foliowing the digital thread, Tha path taward the digital enterprise, published by Deloitte Insights
February 27tn, 201E.

= Jreland’s Compebtvences Challenge 2017, Published by the Mabional Competiivensss Couwncd,
2T

« Ireland’s Ccean Economy, Wiiten by Amaya Vega and Siephen Hynes, Socio-Economic Mane
Research LII'IIt. June 2017.

- 4.0, Pragentation by Andrew Lynch, Chief

|nn-u-.raunn Officer. Irish uanuraumnng Research fo Intemational Sociely of Automation (IZA)
Ireland Juns 2015,

= Manufacturing Irsland: Manufachuring 3 Rensissance, Publshed by IBEC, 2015,

= Factories of the Future, M- snnual readmap for the confractual PPP under Honzon 2020
Prepared by EFFRA European Factores of the Fulure Ressarch Assoclation for the Europaan
Commisslon, Diraciorate-Genaral for Research and Innovation.

= A Study of tha Cument and Future Skiks Requirements of the Marine/Martime Egonomy bo 2020

Progucsd by the Expert Gmup oo Future Skiis Neads, Febnuary, 2015.

- . Roland

Barger, Stal:egy c:unaurlmt:s March 2014,
= HARMESSING OUR OCEAM WEALTH: An Intagrated Marine Plan for Ireland Roadmap - New
Ways, Maw Approaches, New Thinking, Interdepartmantal Marine Coondination Groug June 2012,
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1. Brief analysis of skills and employment
opportunities in this sector

In this section, we will camy out an analysis of skills reguirements and type of job profiles in the
Marine Mamnufacturing, Construction and Engineering sector in Ireland.
The information for Ireland s taken from both ‘A Study of the Curment and Future Skills

Requirements of the MarineMaritime Economy to 2020° and Ireland’s Ocean Economy 2017
from Ireland.

Table 1: Marine Manufacturing. Construction and Engineenng tumover. GWA, employment,
2012, 2014 and 2016

Marine Manufacturing | 2012 7014|2018
Turmover E000's £100,083 | £121,000 | £132.231
GVA E000s £32620 | e64.058 |&€70.060
Employment FTEs 875 008 1023

Source: G50 — Census of Industrial Production; Building and Construction Inguing; REV 2:
MACE Four-Digit Codes: 30011, 3012, 3315, 42.81; Industrial Tumower Index; S50 —
Mational Household Survey, SEMRU Company Sumeey. Figures for 2015 and 2018 are
estimates.

The tumower generated by marine manufacturing, construction and enginesring in 2014 was
£121 million. Total GVA generated was €65 million. Tumover decreased between 2012 and
2014 by 308%. with a BB% increase in GVA in the same period, which is consistent with trends
in general manne manufacturing. Employment in the sector was 806 FTEs in 2014, which
shiows. an increase of 4% with respect to the previous reporting peniod.

Estimates in Table 1 supgest that the turnower generated by the sector in 2018 was €132
million, representing an mcrease in achvity of 8% between 2014 and 2018. Simdarly. estmated
GWA increased by 8% to €71 malion in the same pericd. whie employment increased by 13%
o 1,023 FTE=.
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2. Industry 4.0 impact on the current
shipbuilding workforce structure

A brief diagnosis of the capabilibes and jobs positicns i the marne manufacturing sechor in
Ireland will be camed out in order o analyse and identify which of the exiting 4.0 technologies
will have the greatest impact on employment in the naval sechor.

Companies involved in marine manufacturing are found throughout Ireland, both along the
coast and inland. However, there are clusters of particular marne product manufacturing to be
found in certain areas, particularly in Co. Donegal (marine industrial engineering) and countes
Galway and Cork (boat building).

In Ireland's Ocean Economy fimns were asked about their employment growth by occupation
ower the last twee years and their anficipated growth for the next six years. Examples of job
roles by occupation within the Martme Transport, Shipbuilding and Semvices Seclor are

outlined below:

Capeation Lewved: Job rolss

Cpentive Grades Gmneml Operafives, Sevedorss, Tug Opesraiors, Crans
opsraiors, Deckiands, Bost Crew, Ripgers

Adminisraton HR sia®, General Adminisiraions, Recepbionists

Sxlled Trades Harbour Masbers, Berfing Masizrs, Bunker Erokers, Filods,
Radio: Cperainrs

Agsociate Professioral & Technical Marne Insurance Agents, Marne Undenariters, Camo
Claims Fersonnel, SBhips Agents, Freight Forwanders,
Commodiy Traders, Charierers, Ship Brokers, ESip
Chandiers and Equipment Suppilers.

Professionals Masier Marimers and offer Deck Oficers, Enginesring
Oficers, Mawval Architects, Marine  Surveyors,  Hul
Surveyors, Camo Surreyors, Marfime Analysts, Shipping
froouniants B Lawyers, Hpdrograghic Surveyors, Marine
Planners

hMaragemsnt Cireciors, Froject Managers, Flest Mansgers

Enterprise 2025 (EP 2025) is the Iish govermment’s enterprise policy framework and strategy
which sets the ambition to have 2.13 million people at work by the end of 2020, and to achieve
an unemployment rate of 6%. Applying the multiplier {1.142) for the 2020 target o the
Marine Manufacturing, Construction and 6 Engineering employment figures for 2014
the target for 2020 is 1,035 jobs. Whilst the industry sector for Manne Manufachering,
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Construction and Engineenng is small. Ireland is said to be particulary well set for Industry
410

RE Indu 4.0 Readiness Index’ (Roland Berger. 2014) is represented on the werbical
azis. It is calculated as follows: the following elements are bundled - production process
sophistication, degree of automation, workforce readiness and innovation intensity info a
category called “industrial excellence”. Then high value added, indusiry openness, mnovation
network and Intemet sophistication are combined into a category labelled “value network.”
Each category was measured uwsing a S-point scale, with 'S indicating that a country is
excellently prepared for the Indusiry 4 0 landscape. The combination of these two categories
determines 3 counfry’s position in the RB 4.0 Readiness Index_ The horzontal axis represents
the traditional industry measure — the manufacturing share.
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Onee the cument workforce in shipbuilding has been analysed, a decline in employment for
operative grades with an increase in employment for professionals could be explained by the
mix of sub sectors in Marntime Transport, Shipbulding and Services sector. Shipping
companies, like those being atiracted for the Insh Shipping Services Cluster, employ highly
qualified professionals and the Irish Marine Development Office have besn working to atiract
companies here ahead of the IS5C.

High-tech marine companies have potential for fast growth trajectories and Mantime Transport,
Shipbulding and Services s one of the emerging markets identified for focus in Harmessing
Our Ocean Wealth. Manne manufacturing is currently a relatively small area of employment,
though initiatives highlighted by the Development Task Force on ship building in Cork Harbour
and a centre for intemational yacht racing teams would create much higher levels of
employment in the knger term.

The imporance of marine training is highlighted in Hamessing Owr Ocean Wealth (HOCW).
Enabling Education and Training in the marnne economy s identified as a key action [Actions
27 and 28) to support the development of the marine industry and the prosision of efficient
public services in Ireland. The marketing and promotion of keland as a marine training and
education destination of excellence is another geal. Further recommendations from the Marine
Cevelopment Task Force to achiewe HOOW wvision and targets emphasize the need fo
‘miarinise’ occupations and qualfications that may not be specific fo the marine sector, but for
which ‘marinising’ would bring further opportunities for the marine sector.

Irish based organisations and fims provide a broad mange of manne industry - specific fraining
e.g. fishing, seafood, merchant [seafarer) and ocean energy. This traiming is provided by bath
public and private crganisations. The Mational Maritime College of Ireland would be one of the
largest private providers of marine training although a large number of small and medum sized
enterprises (SMEs) provide marine framing courses across Ireland. Public organisations
prowiding marine training would include Bord lascaigh Mhara (BIM) and the Strategic Marine
Alliance for Research and Training (SMART)L
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3. Impact on jobs according to technological
groups

The World Economic Fornem (WEF) has released The Future of Jobs report resealing the top
10 skills you'll nesd by 2020. The world of work is changing and adapting at speed to catch up
with the rapid and continuous advances being made in technology. We are transitioning into
an era that has been dubbed The Fowth Indusinal Rewclution' (Industry 40} The
Technological Age is squeezing cut manual labowr and it is predicted that by 2020 over five
million jobs will be replaced by automated machines.

Manufacturers must adopt 3 more agile appreach te product demands and embrace new
technologies like: collaborative robotics; augmented reality. automated wisual inspection
systems and additive manufacturing. In an article in Enginesers Joumal ‘Indusiry 4.0: the future
of manufacturing in_the digial age' the awthor speaks about how the era of smart
manufaciuring will change and enhance what is produced and so manufacturers nesd o
change how they produce it o stay competiive. In this new era of manufaciuring. evenything
will be Intemet of Things-enabled and connecied in the clowd. Machmnes will be more
autonomous and will interact and communicate with each other i real tme. Advanced
technodogies will manage Big Data and will faclitate this enhanced integration, not just
batween machines, but between every segment of a manufacturing enterprise from designers
to engineers to shop floor technicians/operators. and office staff.

Product lifecycle management (PLM) and manufacturing enterprise systems (MES) will
become mission-critical technologies for Industy 4.0. These systems will manage every
aspect of the design process; design validation; guality planning: manufacturing scheduling;
manufaciuring: quality execution; compliance management. manufacturing intelligence; after-
market lifecycle.

Enterprise resource planning (ERFP) and MES are the tools used to manage the transactional
and manufacturing process in today's automated word. In this new environment, ERP and
MES systems will be accessing smart data from the PLM system, enabling the manufacturer to
design and buld better products faster, and with a higher level of guality than ever before.
‘Mature systerns’ lie at the heart of Industry £.0. This matuity will be characterised by robust
integration, digital control, data capture and data management.

The Future of Jobs Survey 2018 suggesis O ®he drivers of change: Four specific
technological advances ubiguitous high- speed mebile intemet; ariificial intelligence;
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vadespread adopbon of big data analytics: and doud technology are set to dominate the 2018-
2022 pencd as drivers positively affecting business growth. They are flanked by a range of
socic-economic trends driving business opportunities in tandem with the spread of new
technologies, such as national economic growth trajectonies; expansion of education and the
middle classes, in particular in developing economies; and the move fowards a greener global
economy through advances in new enengy technologies.

Table 2: Trends set o impact business growth positively'negatively up to 2022, top ten

Trande it In poabvely impact budnsar growth up B 182 Trende wad i nagabresly mmpsct Smraen growris us o HE?
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Source: Future of Jobs Sumeey 20138, World Economic Fomsm.

While individual companies may not have the option to disconnect their comporate strategy
from the fundamental trajectory of these wider trends, such as the unfodding Fourth Industrial
Revclution, they do, however, have the possibility of formulating a preactive response. Two
inwestment decisions, in particular, will be crucial to shaping the future of jobs: the gquestion of
whether to priortise automation or augmentation and the question of whether or not to invest
in workforce reskilling.

By 2022, according to the stated mwestment intentions of companies surveyed in the Future of
Jobs Survey 2018, Word Economic Forum report, 35% of respondents are likely or very likely
to have expanded their adoption of wser and entity big data analytics (Figure 1). Similary,
large proportions of companies are likely or wery likely to have expanded their adoption of
technodogies such as the intemet of things and app- and web-enabled markets, and to make
extensive use of clouwd computing. Machine leaming and awgmented and wirtual reality are
poised to likewise receive considerable business investment.

Figure 1: Technologies by proportion of companies likely to adopt them by 2022 (projected)
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4. “Soft” or transversal skills

Apart from technical knowledge (also known as “hand™), "soft” skills are very important in a
company. These are skills and franswersal competences that are essential for a job to adapt
quickly in a digital environment characterized by continuows a change in the field of digital
fools, production systems and intemal and external relationships.

Some forecasts project that advances in autemation will reswlt in the wholesale replacement of
fhe human workforce. Encompassing the near- or medium-term Gmeframes, our analysis
supggests another perspective: that work currently performed by humans is being augmented
by machine and algorithmic labour.
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Figure 2 ouffines how presently enterprise. machines and algorthms most often complement
hurman skills in information and data processing. They alse support the performance of
complex and technical tasks. as well as supplementing more physical and manual work
activities. However., some work tasks hawe thus far remained owerwhelmingly human:
Communicating and interacting: coordinating, developing. managing and advising: as well as
reasoning and decision making. Motably, in terms of total working hours. in the aggregate no
work task was yet esimated to be predominantly performed by a machine or an algonithm. By
2022, this pichure is projected to change somewhat. this is reflected in Figure 2

Figure 2: Ratio of eman-machine working hours, 2018 vs. 2022 |projected)
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Sowrce: Future of Jobs Sumeey 2013, Word Economic Fomam.

Shills Leveil of Imporiance
Organizational fiesdbliity High
Wilingnass to accept change High
Emaathy Medium
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Creative and critical thinking High
Problem resolution High
Cick to 20d new skivs Select a level of mportance

5. New jobs profiles creation

Table 3 cutlines the range of noles that are set to experence increasing demand in the period
up b A0Z2 are established roles such as Data Analysts and Scientists, Software and
Applications Developers, and Ecommerce and Social Media Specialists that are significanty
based on and enhanced by the use of technology. Also expected to grow are rocles that
leverage distinctively human® skills such as Customer Senvice Workers, Sales and Marketing
Professicnals, Traming and Development, People and Cufture, and Organisational
Cevelopment Specialists as well as Innovation Managers. Moreover, our analysis finds
extensive evidence of accelerating demand for a variety of wholly new specialist roles related
to understanding and leweraging the latest emerging technologies: Al and Machine Leaming
Specialists, Big Data Specialists, Process Automation Experts, Information Secunty Analysts,
UUser Expenence and Human-Machine Interaction Designers, Robotics Engineers and
Blockchain Specialists

Table 3: Examples of stable, new and redundant roles, all ndustries
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Note: Roles marked with * appear across multiple columns. This reflects the fact that they
might be seeing stable or declining demand across one industry but be in demand in another.

6. Jobs classification according to the IN 4.0

implementation

In Ireland we do not have data on the progress of IN 4.0 so the data in Table 3 above can act
as a guideline, with the prowiso that it is relevant across all sectors.
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Sales and administration
Posimions Level of importance
Accounting Assistant To extinguish
Customer Service Assistant To adapt
Sales Assistant To adapt
Budgst Assistant To extinguish
Sales Manager To adapt
Technical Sales Manager To adapt
Pre-sales Manager To adapt
Post-sales Manager To adapt
Account Manager To extinguish
Customer Senvice Manager To adspt
Budget Manager To extinguish
Diata analyst To adapt
Wirtual reality creator Creafs as new
Legal expert on database To adapt
Alliance Manager To adapt
Diata Scientist Creafe as new
Engineering area
Posmions Level of importance
Structure Building technician To adspt
Sales technician To adspt
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Planming technician

To adapt

Draftsperson (CAD)

To adapt

Design Manager

To adapt

Enginesring Manager

To adapt

Mawval architect

To adapt

Dresigmer

To adapt

Robotics expert

Creafe as new

30 Smulation expert

Creafe as new

Artificial Intelligence expart

Creafe as new

Shipbulding Information
Miodelling Expert

Creafe as new

Production

Posimons

Level of importance

Production assistant

To adapt

Maintenance assistant

To adapt

Planming assistant

To adapt

Foreman

To adapt

Welder

To adapt

Electrician

To adapt

Pipe-fitter

To extinguish

Carpenter

To extinguish

Semice technician

To adapt

Chief Engineer

To adapt

Project Manager

To adapt
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Structure Engineer To extinguizh

Logistics Manager To adspt

Labor risks Manager To extinguish

Maintenance and repair Manager To adapi

Mew Materials expert Creafe a5 new

Cybersecurity expert Creafe a5 new

Additive manuiaciuring expert GCreafe a5 new

Smart Logistics expert To adapt

Glhick fo add new positions Select a level of importance

Free comments

The new labowr market taking shape in the wake of the Fourth Industrial Rewclution holds both
challenges and oppornities. As companies begin to formulate business transformation and
workforce strategies over the course of the 2018-2022 period, they hawe a genuine window of
opportunity to leverage new technologies, modwding automation, o enhance economic value
creation through new activiies, improwe job quality in traditional and newly emerging
occoupations. and augment their employees’ skills o reach their full potential to perform new
high walue added work tasks, some of which will have never before been performed by human
Workers.

The Word Economic Forum's Future of Jobs Survey 2018 suggests that within gowemments,
firstly, there is an wrgent need to address the impact of new technologies on labour markets
through upgraded education poficies aimed at rapidly raising education and skills lewels of
individuals of all ages, particularly with regard to both STEM (scence, technology, engineering
and mathematics) and non-cognitive soft skills, enabling pecple fo leverage fheir umiguely
human capakilities. Relevant intervention points inclede school cumicula, teacher training and
a reinvention of wocational training for the age of the Fourth Indusirial Revolution, broadening
its. appeal beyond traditional low and medium skilled cecupations.

Secondly, improvements in education and skills provision must be balanced with
efforts on the demand side. Gowvemments 17 can help stimuate job creation through
additienal public investiment as well as by leweraging private inwestments  through
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blended finance or gowemment guarantees. The exact nature of desirable nvestments will
wary from country to country. Furthermore, there is scope and a clear unmet need n creating
the hard and soft infrastructure o power the Fourth Industnial Rewclution - from digital
communication neteorks to renewable and smart energy grids to smart schools and hospitals
to improved childeare facilibies.

For industries, firstly, it will pay to realise that — as competition for scarce skilled talent
equipped o seize the cpporunities of the Fowrth Industrial Reveolution intensifies and becomes
more costly over the coming years there is an opportunity to support the upskilling of their
cument workforce toward new [and technologically recrganised) higher-skilled rodes to ensure
that their workforce achieves its full potential. Findings from the Future of Jobs Sureey 2018
indicate that, o date, many companies intend to limit their skills training provision over the
2018-2022 period o employees performming today's in-demand job roles, rather than thinking
more long-term and creatively.

Clearly, a more nclusive and proactive approach will be needed to both increase the
availability of future skils and address impending skills scarcity, and to enable 3 wider range of
waorkers to share in the gains from new technologies and work more effectively with them
fhrough skills augmentation. Secondly, the need to ensure a sufficient pool of appropriately
skilled talent creates an opporiunity for businesses o truly reposition themselwes as leaming
organisations and o recewe support for ther reskilling and upskilling efforts from a wide range
of stakeholders.

It is clear that many individuals will need to be supporied through perieds. of job ransition and
phases of reframing and upskiling by gowemments and employers. Lifelong leaming is
becoming a rich area of expermentation, with several govemments and indusiries looking for
the nght formula to encourage individuals to voluntarily undergo periodic skills upgrading.
Sirmilarly, while a fully-fledged universal basic income may remain politically and economically
unfeasible or undesirable owver the 2018-2022 penod, some varants or aspects of the idea
such as providing a "universal lifelong leaming fund’ for individuals to draw on as needed might
receive increasing attention over the coming years.

Solutions are likely to vary by country and o depend on local politcal. economic and social
circumstances. Ulkimately, the core cbjective for gowernments, indusiries and workers alike

should be 1o ensure that tomomow's jobs are farly remunerated, entail treatment with respect
and decency and provide realistic scope for personal growth, development and fulfiment.
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WP 5.1 The Impact of Industry 4.0 on Shipbuilding
Sector Employment

WP 5.1 Objective: "Analysing the nawal sector in the region of Galicia in onder o
elaborate a diagnosis of the skills and job profiles, which will be later validated by the
rest of pmject partners. The final cbhjective is drawing up a final document which will
nciude all contributions.

o Dbjochive of thiz famolsie- collechimg all the information regarding fo Impact of Industry 4.0
in the jobs in fhe shipbuwiding sector in youwr regions of the Allanbc Area.

= Feminder- please provide a first version by the end of September; do not hesiate fo
comtact me for any queshon.

+  Guwdelines for complefion of the femplate;

- This tempilafe has fo be filled in with information from your couniry (thanks fo exising
literature and national sfudies), please identiy the scope of the dals you will provide
{regicnal or nationad). i you do nof have sccess to the informafion required please
come back fo me and explam the reason.

-  For inspining pupose, you will ind some answers from Galician dala and also
companson with other coundnies in the form; please do not consider this informadion
as completely exhaustive and replace my answers by yours.

- Do nof hesiafe fo add ofher elements and mformafion that may mat appear in this

tempiafe. This templafe was created from the informalion | collected reganding the
Galician situation, i may not be compledely adequate to your coundry sifuafion.

For any quesfion or remark, do not hesitafe fo confact me af gourensihaclmaas =
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Literature review

This section contains information about the sources than have been consulted during
preparation of this research report.

In the case of the Galician study, references that have been wsed are:

Demographic Change & Skills Requirements in the European Shipbuilding & Ship
Repair Industry, report published by Community of European Shipyards Associations
{CESA).

ATHGA data (htipfwenw.atiga.es/industria-4-07)

IGAPE data e i
informies)
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1. Brief analysis of skills and employment
opportunities in this sector

In this section, we will camy out an analysis of skills reguirements and type of job profiles in the
naval sector of Atlantic Area

Based on the study made in Galicia. some of the main conclusions are:

= Copunfries in Aflantic Area are characterized by a large share of workforce engaged in
fhe construction of new vessels, except in the case of France, where the workforce
dedicated to repair works is somewhat higher than in the ofer countries.

» These counmes have a shortage of young technical workers; with the exception of
France, in other countries more than 60% of the workers are clder than 40 and young
waorkforce (<25 years) in all countries in Afantic Area is below 15°%. Moreover, because
most workers are over 40 years, in the next 15 years there will be a high demand for
skilled workers.

= The level of education in the naval sector is generally high, but difers significantly
betwesn counfries, being particularly high in Spain and France, where around 30% of
waorkers have a tertiary education.

= Technical profiles in the naval sector can be dassified according to their function at the
company, based on CESA study. In this way, there are 3 main functional areas or
departments:
+ Wholesales life cycle [including pre and post sales service): Pre-sales
enginesring, commercial activity, budgeting and after-sales semvice.
=« Design and Engineering: Designers, draftspersons, naval architects, structural
engmnesrs, eto.
+« Planning and production: Work-Planning, Project Management, campentry,
pipe-fitters, webders, etc.
Based on this research, only 2% of workers are engapged in sales depariments, 16%
in design and engineering and E2% in planning and production. This indicator is an
interesting basis for analysis of industry 4.0 impacts on shipbuilding.
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2. Industry 4.0 impact on the current
shipbuilding workforce structure

Once the cument workforce in shipbwlding has been analysed, the purpose of this section is to
assess the mpact of industry 4.0 on it.

Based on previcus diagnose, ifs important to take into account that 82% of workforce is
engaged in planning and production work. This factor determines the first consequence
associated with the mpact since most of the technologes involved produce results in a
reduciion of profdes that require repetitve work and low-skilled workers, who mostly are in
production aneas.

3. Impact on jobs according to technological
groups

In the case of the study made in Galicia, to analyse the mpacts on jobs in the sechor, it will be
divided info two blocks: "Materials and intelligent manufacheing” and “Analytical. management
and control™.

Block 1: Materials and Smart Manufacturing

This block includes technology related to manufacturing processes. In this section it's
important to asses the impact on jobs that can be swpplanted by robots and automated
machinery, such as webders, workers who make straightening and assembly of paris. pipe-
fitters and electricians. Only low-skilled jobs that require some skill or skill { creativity that make
no profitable mechanical work will remain. Were talking about jobs with a high level of
craftemanship, such as some carpentry work.

In addition. all work supenision and production aid s destined to disappear or be minimized,
since the level of supenvision of work performed by machines or robots is minimal compared to
executed by humans. Tramning will b= essential in man-machine collaborative environments.
Cionceming to higher education employees, manager posifions in production and engineering
areas will be totally transformmed by the technological change ntroduced.
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This is because main work of managers was o supervise teams of workers, as they must now
about

= Knowledge of different tools of management and controd of machinery and robots
= Knowledge of robobics and automation

= Integration of different levels of informabion systems

» Collaborative work elements Man-Machine

= Struchwes and properties of new matenals

» Methods and additive manufacturing processes

» Mew design tools and engineering

= Sustainable manufacheing techniques and energy efficiency

Block 2: Analytical Technologies, Management and Control
This block includes technologies related to analysis, management and confrol, instead of
manufacturing and producticn. This means:
= Al activity related to data analysis of the whole sales life cyde (pre-sales, sales and after-
sales)
= All information management related to the sensors installed in the company, about
manufaciuring process and logistics. maintenance, materials management. supplier
management egquipment. eic.
» Customer data management, for marketing, business development and definition of new
strategies.
» Image and augmented reality, wirwal catalogue for sales, product presentations and
training.
= Advanced algorthms and artificial intelligence to opimize the processing of all information
received, make predicons and act accordingly.
Most of these jobs are related fo sales area [marketing’ strategy commercial-sales-sales |
customer management) and engineering and design areas too. In these departments, most of
the employees have higher education and. although most of these profiles will remain, they
need a fransformation as a result of the digital ransformation.
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4. “Soft” or transversal skills

Apart from technical knowledge (also known as “hard™), "soft” skills are very important in a
company. These are skills and transwersal competences that are essential for a job to adapt
quickly in a digital environment characterized by continuous a change in the field of digital
tools, production systerms and internal and extemal relaticnships.

In this section our purpose 5 to classify transwersal skills related to naval companies,
according o its level of importance.

Some examples ars:

SIS Leval of ImpOrance
Organizational Nesiolity High
Wilingness to accept change High
Empathy e
Creative and critical thinking Idedium
Prablem resolution e dium
Link between design studles and e
production
Complex progiem solving High
Active and continuously leaming Hgh
Systems and cantent skilis Idedium
Senvice oriemtation Ldadivm
Digiial Beracy skills High
Monltaring Sel and Others el
Mathematical reasoning Ldedium
Tranmirg oiners High
Resource Management High
Transdisciplinary thirking High
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5. New jobs profiles creation

In this section we will explain the change in job profiles caused by the implementation of
industry 4.0. Although it is true that it will bring the disappearance of some jobs. also it will
bring the appearance of many others, some already defined and many others to be defined.
Among those already defined, some examples are:

= Ruobotics engineer (design and buwid robots to and software)

« Specialist in artificial inteligence.

= Creator of wirual reality and augmented

« Scientist or data analyst.

= Responsible for planning digital image of the company and social networks

= Responsible for engineening and design for additive manufachering.

» Responsible for envronmental impact and efficiency.

# Legal experis in data management
Another very important part in the future companies is related to innovation. Today no
company is able to manage completely its RED mtemally. | is based on external
collaborations systerm where knowledge is shared by specialists. It is the Open Innowvation
model, where they work in globalized innovation networks. Innowation staff, apart from a deep
technical knowledge in their areas of excellence and specialization, should also serve as a link
fo the different areas of knowledge that are necessary in the company.

6. Jobs classification according to the industry
4.0 implementation

As it was mentioned earier, in this sector we can classify job profiles into three different areas
according fo ther function at the company.
9
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Sales and administration
FPosinions Level of importance
Accounting Assistant To adapt
Customer Service Assistant To adapt
Sales Assistant To adapt
Budget Assistant To adapi
Sales Manager To adapt
Techmical Sales Manager To adapt
Pre-sales Manager To adapt
Post-sales Manager To adapi
Account Manager To adapt
Customer Service Manager To adapt
Budget Manager To adapt
Diata analyst Creafe as new
Virtual reality creator Creafe as new
Legal expert on database Greafe as new
Alliance Manager To adapt
Production flow management To adapi

Engineering area

Posmions Level of importance
Structure Building technician To adapt
Sales technician T adapi
Planning technician To adapi
10
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Draftsperson (CAD) Tor adapt
Design Manager To adapt
Engine=ring Manager Tor adapt
Maval architect To adapt
Dresigner To adapi
Robotics expert Creafe as new
3D Simulation expert Creale as new
Arificial Intelligence expert GCreafe as new
Shipbuilding Information

Modelling Expert Create as new

Production
Posimions Leve! of importance

Production assistant To adapi
Maintenance assistant To adapi
Planning assistant To adapi
Foreman To adapi
Welder To adapi
Electrician To adapt
Fipe-fitter To adapt
Carpenter To adapt
Senvice techmician To adapi

Chief Engineer To adapi
Project Manager To adapi
Structure Engineer To adapt
Logistics Manager To adapi
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Laber risks Manager To adspi

Maintenance and repair Manager To adapt

Mew Materials expert Creafe as new

Cybersecurity expert Creafe as new

Additive manuiacturing expert Greafe as new

Smart Logistics expert Greafe as new

Ghck fio add new positions Select a level of imporfance

Free comments

Feel free to add any comments necessary to understand the topic under anakysis
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WP 5.1 The Impact of Industry 4.0 on Shipbuilding
Sector Employment

WP 5.1 Objective: “Analysing the naval sector in the region of Galicia in onder to
elaborate a diagnosis of the skills and job profies, which will be later validated by the
rest of project parners. The final chjectve is drawing up a fnal document which will
nclude all contributions.

=« Dbipchive of this femplsfe- colieching all the mfammation regarding fo Impact of Industry 4.0
in the jobs in the shipbuilding secior in youwr reqions of the Alianbs Area.

= FReminder- please provide a first version by the end of September; do not hesilate o
comtact me for any quesiion.

«  Guideiines for compliefion of fhe templade;

- This templafe has fo be filled in with information from your country (thanks fo existing
Iiteraturs and national sfudies), please idendify the scope of the daia you will provide
{regicnal or national). I you do mof have sceess to the nformafion required please
come back to me and expiain the reason.

- For mspiming puposs, you will find some answers from Galcian dafa and also
companson with other coundries in the form; please do not consider this information
as complefely exhaustve and replace my answers by yours.

- Do nof hesitafe fo add other elemenis and informafion that may mol appear in this

termpdafe. This fempiate was created from the informafion | collecied regarding the
Galician situation, i may not be completely adegquaie io your coundry sifuafion.

For any question or remark, do not hesiafe fo confaet me af ggurensifiaclnggs as
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Literature review

This section contains information about the sowrces than have been consulted during
preparation of this research report.

In the case of the UK study. references that have been used are:

Demographic Change & Skills Requirements in the European Shipbuilding & Ship
Repair Industry, report published by Community of European Shipyards Associations
{CESA)

The economic contribution of the UK Marne industry (A report for Mantme UK,
September 2017

English Apprenticeships: Our 2020 Vision, HM Govemment
The digital workforce succession in manufacturing, ManpowerGroup

Technology, jobs. and the futwre of work, McKinsey Global Insfitute, May 2017

{hitps:www mckinsey. comyfeatured-insights/employment-gnd-growth/technology-
jobs-ond-the-future-of-work]

Hamessing Revolution., Creating the futwe workforce, Accenture sirategy
{https:www accenture.comygh-
en/_ocnimedia/A2F05852 87744938 BBAISEAS FECOFCET. pafgzoom=50)

CMON, Jobs Taxonomy
Sfweny wilabs org/innovationplatforms /manufacturi nom
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1. Brief analysis of skills and employment
opportunities in this sector

In this section some of the main conclusions with regards to the skills and employment
oppertunities within UK shipbuilding sector are highlighted based on the lilerature reviewsd.

Besides its strong geographical advantage. the UK is renowned for its broad knowledge and
high expertise in the marine secior. Howsver, the country is currently facing numerous issues
on thread to stay compefitive on the internabonal stage. These inchede a significant skill gap
betwesn old and young generation, a fragmented indusiry and supply chain. and a high wage
economy companed bo Far East economies which produce at a larger scale and cheaper.
The shipbwlding and marine engineering activities made the largest direct confrbution through
employment within the maritime industry, 26300 jobs or 28°% of employment in 2015. Most of
the workiorce as in the other countries in Afiantic Area is engaged in the construction of new
ships.
Despite the important confribution of the UK shipbuilding industry to the UK economy there are
also some competitive weaknesses which may be highlighted:
= The fragmentation of the UK marine industry and their supply chain, there is a low
number of major ship yards and there is limited major manufacturers of main
equipment.

= The lack of high-skiled workforce within the shipbuilding sector. UK stands below the
awverage employment with tertiary education which is represented by Romania at
European level.

» LK shipbuilding industry is ageing skills base and there is a public perception of marine
as a “sunsef” indusiry. The young workforce in UK (<25 years old), even if it is slightly
better than other Ewopean countries such as France or Spain is still below 15%. Maost
of the workforce is between 41-55 years old.

There are multiple reasons behind this situabon. Apart from the fact that LK is a high wage
economy another bamer which make difficult to atiract overseas marine talent is the UK visa
controds. That's why there s a need for UK to catch up on this topic atiracting young talent and
raining the marine workforce
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2. Industry 4.0 impact on the current
shipbuilding workforce structure

The mplementation of Industry 4.0 within the marne industry is set to have a significant
impact on the associated workforce. This will lead to three main changes: the creation of new
jobs, reskiling the current workforce and redundancy of current roles. Without intemal
capabilifes, companies within the shipbudding indusiry will need to source edemaly to
implement cutting edge Indusiry 4.0 technologies and skills.

3. Impact on jobs according to technological
groups

It is important to acknowledge that tradiional skills will stll be required for the foresesable
future. However, the implementation of Industry 4.0 pracfices can improve the efficiency of the
day-to-day activities throughout the industry. In addition, supervisors and managers will need
to adapt to Industry 4.0 by becoming more aware and knowledgeable of the new technologies
that they will be working with. Within the shipbuilding industry, the following Industry 4.0
technologies are the most likely to be utilised in the near futwre and subsequently, managers
and supernvisors must be aware of them and how they impact the workforce:

Collaborative Robots to assist with welkding

Additive Manufacturing

Virual and Augmented Reality

Predictive Maintenance

Digital Twins

The use of advanced software solutions will require the development of existing workfonce
skills and the consideration of future employee regurements to successfully utilise the
platforms. It is likely that most of the role profiles within this block will remain but are likely to
require further dewelopment. The software solutions that are likely to be required within the
marine mdustry will be closely related to the key technologies listed abowe. Therefore, 30
miodelling software, and advanced algorithms for predictive maintenance are examples of what
is going to b= important for the ransition towards Industry 4.0,
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4. “Soft” or transversal skills

Apart from technical knowledge (also known as “hard™), "soft” skills are very mportant in a
company. These are skills and transwersal competences that are essential for a job to adapt
quickly in a digital emvironment characterzed by continuous a change in the field of digital
tools, production systems and internal and external relationships.

In this section our purpose is to classify transwersal skills related to naval companies,
according o its level of imporance.

Some examples are:
Shiils Leval of iImporance

Organizational fexmlity High

Willngness to accept change High

Empatny Medium

Crealive and critical thinking High

Prablem resalution High

Cilck fo add new Skivs Select a level of importance

5. New jobs profiles creation

Indusiry 4.0 will mircduce new skills and technologies and subsequently, new job profiles will
be required to meet these needs. These new profiles will be channelled from varicus sources
including:
= Technology focussed apprenticeships
Inzreased promotion of STEM subjects at government level
Industry defined degrees
Promotion of relevant technologies at a lower education level
Graduate schemes and intemnal development schemes

Companies will have to be proactive in identifying and promoting these roles o secure suitable
employees in order to be successful in mplementing Industry 4.0.
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6. Jobs classification according to the industry
4.0 implementation

As it was mentioned earlier, in this sector we can classify job profiles into three different areas
according fo thewr function at the company.

Sales and administration
FPosimons Leve! of importance

Accounting Assistant To extinguish
Customer Service Assistant To extinguish

Sales Assistant To extinguish
Budgst Assistant To extinguizh

Sales Manager To adapi
Technizal Sales Manager To adapi
Pre-sales Manager To extinguish
Post-sales Manager To adapi

Account Manager T adzpi
Customer Service Manager To adapt

Budget Managsr To extinguish

Ciata analyst Greafe as new
Virtual reality creator GCreafe as new

Legal expert on database Creafe as new
Alliance Manager To extinguish

Glick fo add new positions Select a level of importance
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Engineering area
Pasitions Level of importance

Structure Building technician To adapi

Sales technician To extinguish
Planning technician To adapi
Draftsperson (CAD) To adapi

Dwesign Manager To adspi
Enginssring Manager To adapi

Maval architect To adspi
Dresigner To adapi
Robaotics expert Creafe as new

3D Simulation expert Creafe as new
Artificial Intelligence expert Greafe as new

Ghck fo add new positions Select a level of imporfance

Positions Level of importance

Production assistant To extinguish
Maintenance assistant To extinguish
Planning assistant To extinguish
Fareman To adapi

Welder To adapi
Electrician To adapi
Fipe-fitter To adapt
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Carpenter To adapt

Service technician To adapt

Chief Engineer To adapt

Project Manager To adspt
Structure Engineer To adapt
Logistics Manager To adapt

Labor risks Manager To adapt
Maintenance and repair Manager To adapt

Mew Materials expert Creafe as new
Cybersacurity expeant Creafe as new
Additive manuiaciuning expert GCreafe as new
Smart Logistics expert To extinguish

Glick fo add new positions Sefect a level of importance

Free comments
Feel free to add any comments necessary to understand the topic under analkysis

Some of the new created job positions may be subject to the size and needs of the business in

question. (e An SME may not be able to afford a legal expert on databases). Alsc, some other
jobs could be combine inte one role, for example matenal expert and additive manufacturing

expert.

Some of the job positions would be required however it will make more sense to adapt a
curment

rode than to create 3 brand new one. For exampde, 3 smart logistics expert would be needad
but its competencies will probably fall into the new job specifications of the logistics manager.

A fowrth option showld be added to the table as "Non-applicable” because some roles may not
exist, therefore they will not be extinguished and there may be no need for them to be created.
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7.2 Compilation of partners contributions used in the validation

phase
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Analysis of the impact of the industry 4.0
in the competences and job positions of

the naval sector
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1. INTRODUCTION

Aclunaga, in collaboration with the partners of the IN 4.0 project, analysed the Adaptation of the Naval
Sector in the 4.0 industry. For this, a template was used with the aim of homogenising the data and
making them comparable in all the regions of the Atlantic axis participating in the project.

The aim of this document is to present and validate the results obtained, both in terms of soft skills
and jobs.

Thus, the document is structured in three differentiated blocks:

+ Lewel of importance of the skills or "soft skills".

Impact that the incorporation of indusiry 4.0 will have on the jobs of the identified work areas
in the naval sector.

, Main conclusions obtained.
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2. BACKGROUND INFORMATION

Crwring the data anabysis phase, different doubts arose regarding the contributions made by
some of the partners, so 3 “request” for information was sent to those partners to clarify the
data.

Once the clarficstions had been recewved from the partners, ACLUMAGA prepared a
presentation with the main conclesions of the study; with the objective ==t st the mesting on
12 December in Glasgow

Dwwring this mesting of partners it was established 3= 3 prionty to work in the production
ares. It was slso agresd to send sll partners the guestions listed in point & of this document,
=0 that partners could reflect on them and answer them in writing.
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2. BACKGROUND INFORMATION
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Starting from previous studies that identified the work areas and jobs that would be affected
by the introduction of innovations from industry 4.0, ACLUNAGA camied out 3 first draft of
the study “Imipact of Industry 4.0 on jobs in the shipbuilding sector.

Once this first draft of the study was prepared, a stencil was drafted with the objective of
collecting 3ll the information relsted to the Impact of Industny 4.0 on the jobs in the
shipbuilding sector in the Atlantic Area regions.

Thizs stencil was completed by the project partners. In addition, they had the capacity to
make all the contributions they deemed appropriste in order to improve the study.

Once the answers and contributions from all the partners had been received, ACLUNAGA
procesded to anahyse the information
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3. "SOFT™ SKILLS 3.1 MAIN SKILLS
Lewel of Imporianc:s

Organizational feciolily

Willingness o acoept chamge
Empady
Creative and oitical Silnking

Proigilam resalution

[ men [ weeawm

T The suney shows the wranimily of Me majorky of parfners In consldering “Willingness o acoepl change” 35
|  af high imporiance and “EmpatTy” 35 of medium Impariance
1
1
1
|
*

The rest of Me skl amaost reach unanimRiy, WRA only one or two femRanes \alulng Mem 35 medium
Important
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3. "BOFT™ SKILLS

LNk Deatwesen asign SIbes S Droduciion

Coemplex proolem sabing
ACTNe Bn0 COMInUOUSTY heaming
Systerms and comentt skills
Sanyice orlartation

Digital ikeracy skilis

MonBoring Sai and Ohers

Hgn | [ meswm

T These skills have been ldeniifled and added fo e skills chart by parners In e Basgue Cowntry, France and
i Falicla. | ks advisanke Tt allparners iy 10 value em allin Melr terrkany,
*
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3. "SOFT" SKILLS 3.2 OTHER SKILLS IDENTIFIED BY THE PARTNERS

Lewved of IMponisnoes

“ .:-r y = ) fasaten tretand

Mathematical ressoning
Training ofers
Resource Marsgement
Trarsdisciolinary Sinking
‘wirtusl collsiboration

Siloine] vislon

mgn [ weam

These skills hawe bean idenifled by the Basgue and Galiclan parners. It ks advisable that all pariners iy o
measure em In Welr ierrkorn.
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4, J0OB POSITIONS 4.1 5ALES AMD ADMINISTRATION

Gallolen Ireland

Acoourting Assistat _
Customer Senios Assisiant

Salles Assisiant

Budge: Assisiant _
Salles Manager

Tedhnical Sales Manager

Fresaies lianager | ]

SosT-e e Lismager

Acconrding o he LK sunes 3 mos? of SMEs cannot affond having “asxistan® posiEions, whilke lage companies: Sand 0 subs e
assisian posiions with technologiles Tt Suppor managers. The remaining temiores recommend assisian: posiions for
adaptation, In mos? cases:

Anoffer pemar kaible conchusion s Tt Franos dedecied & peed for e oreation of pre-sales and afier-sales manage§ posEions,
whilch s T fiss? Job posiion et She Unifad Kingoom identiflas s unnecessary dse fo $i= small momiber of commencls
shipyanis. Such shipyands rank low in competiven ess companed with ofher EU countries, mainly due 50 high wages and lack
of adeguane productive InfrasTuciunes.
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4. JOB POSITIONS 4.1 SALES AND ADMIMISTRATION

Dualiolan Iredand

Azzour Manager [ ] [ ]

Cusioemer Senice Manager

p— — —

Data syt I N I
il reaiy rmme [ A N R N E——
~xpel mpen on gaatese I N I
Astance ismages I R .
Prodiuction flow managemant _

[ o= |

Ofher pators e Darta Analst and Dambase Legal Expert, whith must be adsped In he Eresque County ard Inslardl, wihile I ofher
neTRores, They LIS D Cremtad TOm Saand

France and Inzland propase o 2rminate e pastion o Aomont Manager and e Uhifed Krgdom and ireland he mositon of Budge Manage

UK prpases The pastian of Allsrce Mareger tr extinciion, witille The Basque Couny and Frarce propase 2o ceae 1 from scratch and inslard
70 g

L
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4. JOB POSITIONS

4.1 SALES AND ADMIMISTRATION

Laviad Of DO risings

Callodan Iradand
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4. JOB POSITIONS 4.2 ENGINEERING AREA

Lavral off Imporianos
Callolan Iredand

Sruchure Euliding sechniclan
Salles fechniclan

Planning h=chniclan
Crafsperson (TAD)

Design Manager

Enginesring Manager

Bl anchiBect

Caxigrer

I [ - |

Tha punFicsion ghan By Sranos s the Sxnces Smurkny b bhe peaibien o Sannng Tedhmcan s ol
x thy Iricate that & b b e coestec, whis I the reet o the b thay propo.  for mcagtaton

Thes = simet ictsl unemmiy whan
myaing the sty el evance of e
proposec postor.

T maren g e £ e posts of Sinachusl Consénucion Technician and S Techrcien. In the i, S
Couiry md France recommand et § shoud be edinguished whie the ciher beviores propess & for
mcapiation. In the zecont, Sxwpss Country, France e Unked Kngiom propoms £3 scincion, whis Galios
e Irefwd propons o weagt

Thase pon T Fecy Te B EREEEE T
the reguremants o induiny A0

—————
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4, JOB POSITIONS 4.2 ENGINEERING ARER

Lawviad of IMpOrisnos

RODOTICS: axper
3D Shmulation exper:
Arficial imelliganos s

Shipbuliding Indormation
Mogeliing Exqpen

These positions {Robotics Expert, 30 Simulation Expert and Artificial Intelligence Expert) must be
created from scratch.

-
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4. JOB POSITIONS 4.3 PRODUCTION

Conllodan Iradamd

ProducTion assisisT
Faimanianos Sss s

Flanning assistam ]
Foreman I

‘Wi

ElscTiclan

Pioe e I

L= 1)
I [ -~ |

The Linted Mingeom o popcwen bo edingush the potions of Martsance s
Parming Azsatart, whis the raet of the bamiore sugoart ther scaptaton.

BEEGus Country e FrEncE pROpoDa BT SaTinmte: e pomton of foreman whis the
cifr et propoTe BT et

Accordng bo Irsienc, the postions of Tuber e Carpantar shodd be acnguzhed,
sahile Mo the cther beriores comcer Mo scepbstion

Conciummmn Nt wes we Gube homogeecu athough
R A BTI CECEN SETOWED

The Sawpue Counicy B Frnce ropse b cemte the ponion
of Prdiuciion Axsatant from scratch. while the \Unibed Kn goom
Frmm ko sdncon Gads me mand oo B oo
pzm T

e
r—————
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4. JOB POSITIONS 4.3 PRODUCTION

Iredaind

Srucaee Engnesr —
LogisTics Marmager

Lainor risics Mansger
Mailrfenancs s repslr

Marager

s v | N I I R
[ [ s | [Bee]

Far e Basgue Country and France, the poskions of Project Mamager, Logisiics Manager and Malnkenance
and Fepalr Marager must ba cresied from scoraich, whille for e rest of e ferrRories ey must ba adapled

The posRion of Structural Engineer and Labaor Risk Manager should be abalished Ireland, whille for fe ofher
ferrRories R should be adapied.

T
1
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4. JOB POSITIONS 4.3 PRODUCTION

Lawval of Importanos

Duallolan Iralsnd

[EE——— 1 1 1 [ ]
saae rantecoing ecaen [N (R R [ e -
Smar Logistis e I I N I

I [~ |

United Kingdom proposes to extinguish the posiion of Inteligent Logistice Expert, while
Ireland considers it for adaptation and the rest of the countries consider that it should be
created from scratch.

—-————

@ e ;__sm't'uﬁ D MeEMC2 @ure Ees
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5. CREATING MEW JOB PROFILES

Taking into account the foregoing and the assessments of the partners at the time of qualifying the
jobs inthe areas contemplated (sales and administration, engineering and production) according
to the need in the sector (adapt, extinguish or create new) the following prioritization of jobs is
established:

- Robotics engineer.
= Artificial intelligence specialist.
= Wirtual reality creator.
30 simulation expert.
»  Mew materials expert.
» Cybersecurity expert.
= Additive manufacturing expert.
» Data analyst.
» Legal data management specialist.
»  Smart logistic expert.
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6. MAIN CONCLUSIONS

Job vacancies. Sales and administration

t A remarkable conclusion is that the United Kingdom recommends all “assistant” positions for estinction,
| while the remaining territories, in most cases, recommend them for adaptation.
|
| Another relevant aspedt is the creation of pre-sales and post-sales manager positions, according to
l France, while this is the first position that the United Kingdom proposes for exctinction.
For Basgue Country, 3ssistant positions will need to change the content of their
work to give 3 higher level of assistance in the sense of supporting managers
with elsborated reports and higher level of information in general. Conclusions
extraction from different information sources and reports preparing will be mors
Are "assistant” necessany.
positions doomed to BPN maintains its position, in contrast to the situation in the Unit=d Kingdom,
disappear? Do all there are mamy small shipyards and they must absolutehy maintain their
partners agree? competitivensss, not giving them the means to evalve towards an [N 4.0 model
| would weaksn companies and cause a clear loss of competitive positioning...

peeumacion (3D MEEes 2, B s 2. MEMC2 o wme
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6. MAIN CONCLUSIONS

Soft skills

The Basque Country agrees with the prioritzation of the skills described

sbove and does not lack any.

BPMN confirms that the identified "key” competencies are in
. correspondence with the organisational structures of the companies in
Do all partners agree with 4= nayal szctorin Brittany.
the above described
pr.iuri.zatiun?Dcr partners  portynal introduces Initistive , Anahytical Thinking, Intelliectus] Curiosity
still miss any skills? and Cognitive Flexibility.

Ireland Should the role of Cybersecuwrity expert be further up the list dus
toits relevance to the data security. |t could possibly swap with the
Artificial inteligence specialist?
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6. MAIN CONCLUSIONS

Job vacancies. Sales and administration

Partugal, belizve that the changes promatad by the 4.0 industry revolution will not
lead to the dizappearance of the “assistant” positions.

Thess technological developmeants have to be mirored by some change in these
rodes that will promote some reskilling but we consider that their extinction is not
considersd in the Portuguese reality.

Are “assistant”
positions doomed to
disappear? Do all

?
TR T From consideration from an rish perspective and the links CIT have with Industry

| from the variowes head of function in the institute it seems that this is the case.

oo B s 2 MEMC2 o o=
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6. MAIN CONCLUSIONS

Job vacancies. Sales and administration

t Other positions inclede Data Anshyst and Faor Basque Country yes, in the senss

| Database Legal Expert, which according to the that Information Technologies can

{ Basgue Country and Ireland must be adapted, offer proper tools to manage all these

1 while according to the survey in other territories, topics in an integrated way instead of

| they must be created from scratch. managing them with dif farent tools

! isolated betwesn them. A lot of these

{ France and Ireland propose to terminate the Is this area lt,ashﬁjca': I:eaubf:mabeu_o_r hg!!h.f

i ition of Account Manager and the United a iefzliEizEesr o

! mdnm. while [reland id—;lgtiFE the position of really affected zhlways r\gmain in the h.umar' side. The

! Budget Manager a= to disappear by 4.0 . .I ?_formatnn Tech nalgges- can help

| technologies? with the data praparing. i .

i F o - Fer Ireland, Sales and administration

| UK proposss to exinguish the position of ane key roles within an onganication,

i Aliznce Manager, while the Basgue Country and in such cases must have an

{ and France propose to create it from scratch awareness of ING.0 technologies. As

| Acconding to lreland it must be adaptad. in the future they will be part of the

process which davelops the products
and service.

IIIIIIIIII - — __.@ asime S biemdertarig
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6. MAIN CONCLUSIONS Job vacancies. Sales and administration

For France, the function nof creating partnerships {in the sense of a company
grouping) ss=ms important because it will allow small companies to scoess
IN4.0 by taking into sccount mansgenisl and production evolutions,
etc. .. .essential for the implementation of innovation.

UK, affirms that fior sales jobs will be a limited impact based on overall company
performance. Administration roles will be affectd due to streamline of

Is this area really affected processes, sdmin tasks could potentialhy be done maore efficienth:

by 4.0 technologies?
In Portugsal 4.0 technologies will reslly affed the sales and administrative area.
For that resson we thought that positions like Data anahyst; Data Scientist;
irtual reality creator; Legal expert on databsse; Allisnce Managsr must be
crested from de scratch. The other positions can be adapted to the Naval
Sector. We believe thatwe should give grester attention to the positions related
to the supphy chain due to the major changes that technological development
will bring both to the sssociated processes and to the lead time of the
operation.

B 2 B = 2 mEmc2 o mme
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6. MAIN CONCLUSIONS

Job vacancies. Engineering Area

T The concluslons In i area are guite homogeneous, alnough Mere

| ane also cenaln particularkies For Basque Country new

d materisls expert should be

i The first englneering posRlons must undergo adaptafion B the slso considersd in

| requirements of industry 4.0; while the Iatier (Robofics Expert, 3D T

I x nginesring department,

| Stmulation Experl and Arificial infelligencs Evper) must pe orealed e e o P

1 fnom scraich, =

1 forgetting any

1 e . .

| R austandly Rt France and Me Basque Cowniry Kenify e  POSitions that F;*‘E”"F'”"E[ﬂ';'am'ﬁt
| posmon of “PIFANg TcAAICIaN™ 35 1o be created, while me rest of Need to be  of the Tunction of urban

| e ferrRories consider | should be adpated created in the planning technician, in fact
1 engineering the fields of study Maritime
| The same comsihsbn applies @ the posRoms of “Sinciural  area? works have already evolved
| Constructon Techmklar and “Sakes Techmiclar. The Basque towards [M4.0, so the basic
| Counfry and France recommend e first for edinctlon whille the competencies thers but

1N T o il m pr g e et A

1 F K =

{ Sales Techalclan as W b2 exfinguished, whlke Galil and ineland S T EnEE] I
l comskder it Rneeds 0 e adapied

i ospumacion () MR ge 2, FEMC2 s b=

D(lﬂ

169

tPonteveorn Gl EEme oo

e 0. MEMC2 §um




IN 4 ADAPTATION OF INDUSTRY 4.0 MODEL S linterreg B ")y
T0 THE NAVAL SECTOR Atlantic Area

European Regional Development Fund

ADAPTATION OF INDUSTRY £.0 NOBEL S lnerreg -
IN 4.0 Bt Atlantic Arca HE e ST

6. MAIN CONCLUSIONS

Job vacancies. Engineering Area

Based on new conversations with SMEs, UK recomend that these positions would be
adapted rather than to be extinguished. OF the Production Rioles mentioned with the
exception of Planning assistant are essentizl. A Planning assistant would be imslevant
when the main function of the roleis to fit all the work into the Yard in Question, once
that is done, what does the assistant do? All the trades mentionsd such as welder,

i slectrician, pipe fitter and carpentsr are necessany 35 these are elements which will

Are we forgetting  5puzyes be required onboard a vessel, regardless of size. There is a risk for the

any positions that  saminictration positions to disappear as the new digital tools will automate the process

!"Ed to becreahed and reduce the workload. This change is unlikehy to happen immedistehy 3= it depends

in the engineering o the degree of implementation of Industry 4.0 tooks and technologies.

area? Robotics Expert, 30 Simulation Expert and Artificial Intalligance Expert: In the current

state is unlikehy that these roles would be crested in-housse but 35 4.0 technologies ars

graduslhy being implementing the SME may consider to craate this position. Industry

4.0 stesning committes: new job's function may nesd to be created within the company

to ass2s and support the SME on the digital journey. There is not 3 need fora sales

technician 35 its res i

ADAPTATION OF INDUSTRY 4.0 NODEL S lnterreg -
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6. MAIN CONCLUSIONS

Job vacancies. Engineering Area

Partugal believes that will be important to considared sl position relsted with the
Rizlizbility Department. Pex: Reliability Manager -To lead condition rrc-ritaring and
integrity of eguipmeants and to ensure sdherence to the design specifications while
mazimising their availability and relisbility. To also enswre the  monitoring and

Are we forgetting measurement good engineering and code compliant practices in repair and

any positionsthat  medifications within the plant. Flan inspection reguirements and freguency for all

need to be created  eguipments based on the criticality of process.

in the engineering

area? Ireland do not believe that there are any further positions which have to be created
outside the aforementioned.
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6. MAIN CONCLUSIONS

Job vacancies. Production

T Tj;_-:ﬂ:s':;_c:::n;lsmae‘arr homogeneous, alnough Thene ane also For Bacque Country not 07 now,

1 For France with a view to

: Thz Bamque Couny srd Franos proposs 10 craste fhe posiilon of Producion "a_ining skills"to train Empkw’eﬁ

| Asssiant fom soatch, while She Uned Fingdom proposss i ecingusn & e ators”. the =

| i olica ord et B oo B and operators”, the cument

1 functions of 3 supervisor could

: T ESaus COUTT) 300 FTANCE DrOO0SE D smnse e o0st of =ore"1a'|ﬂre thers be taken into scoount, bt in

I el = oy Lo Braton shipping companies the

: For Inzland mm:o'ﬁ-o‘TJwﬂDﬂ:&w'ﬂﬁ:xmqummcendangemd tendency is touss the multi-

: fior She ofher tamiores: Shey mus: e adapted job posit skills of middle managers with

| Acconiing o e Bmque Courry and France, Se pxfors of Prakcin the trans verse functions

| ManEper. LogISIES Manager and MaIMenance a7 REDAT ManNAger Mt De roduction  \EnginesTing’ production/

j ‘Created fhom scratch, whille for Tee nes? of T terhories ey mus be adapted P = rrara-;arrart} to the detriment of|

i ared s . SR s T

| According 0 reland, $he posBios of STuciual Engineer and Labowr Risk SUpSrvisorns, which i J.l“_," the

: Marsgar showld e sibolished, wiils for e ofher SarBorles Shey shoud e creation of 3 Project Manager,
adapied e Rl -

| Logistics Mansger and

: Unifad Kingdom proposss 50 adinguish $he postion of imeligent Logkses Maintenance hr'ara-;al i=

| Expery, whils Insbnd considers | for afaptation and e pess of e counTRs resyuired .

+

coresider fhat I should b gested from saatch.

|pepumacion () M1 g 2., MEMC2 um mmz=—

D:l-u-ﬂ u_._

ADAPTATION OF INDUSTRY 4.0 MODEL S lnterreg -
IN 4.0 %% Atlantic Arca IR ?nag

6. MAIN CONCLUSIONS

Job vacancies. Production

UK, considers that all profiles of Production assistant, Foreman, Tubsr
and Carpenter, Project Manager, Logistics Manager, Maintenance and
Repair Manager, Structural Engineer and Labowr Risk Manager must
adapt to the use of new tech r{:-k:r; ies. Evenif the amount of work
remains consistent the number of required positions may be reduced as
the Industry 4.0 tools will facilitate greater efficiencies. Intelligent
Logistics Expert: 3 smart logistics expertwould be nesded but its
competencies will probabhy fallinto the new job specifications of the
logistics mansger.

Are there

any other endangered
job positions in the
production area?

Paortugsl incledes Preventive & Predictive Maintsnance
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7.3 Questionnaire to prioritise weaknesses & threats identified in
the SWOT ANALYSIS

S interreg B €y

Atlantic Area

Eurtpesn Regional Developmert Fund

IN4.0

ADAPTATION OF INDUSTRY 4.0 MODEL
TO THE NAVAL SECTOR

WP 5.1

The Impact of Industry 4.0 on Shipbuilding
Sector Employment:

Questionnaire to prioritise weaknesses &

threats identified in the

SWOT ANALY SIS
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The following questionnaire atternpts to collect 2 prioritization, bazed on their level of criticality, of the
"weaknesses" and "threats" detected in the SWOT analysis of the report "Report on the redefinition
of job positions in the shipbuilding and repair industry” (generated in Work Package No. 5, Activity
5.1

This information will b= included in @ "pre-conclusion” to enhance the SWOT analysis included in the
document.

Flease, for this purpose and according to the experience of your organization:

Friaritize from 1 to 5, with 1 being a very low criticality level and 5 being 3 very high criticality level, the
following weaknesses and threats:

WEAKMNESSES:

- a) Lack of young technical workforce (under 40 years old], which will result in 2 shortage of
technicians in about 15 years. (110 5)

- b)) Need to consclidate the ship repair sector as an important part of the maritime industry (the
weight of the repair workforce is only relatively greater in France). (1 to 5)

- ) onky 2% of the workforce across the Atlantic Ares is dedicated to the sales oycle (12% o
design and E2% to production). (1 to 5)

THREATS:
- &) Risk of redundancy in unskilled and repetitive jobs, especially due to the emergence of

additive manufacturing and robotics related technologies applisd to the production cycle.
[1ta5)

- b} The implementation of highly technological processes that replace humans can threaten
communication within companies and work teams, which is based on soft skills. (1 hn 5)

University of
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