


Workforce transformation is a challenge

The transition to net zero
will require retraining up to
18 million workers around
the world

Between 2015 and 2030,
the amount of solar PV
jobs is expected to
quadruple

Renewable energy
sector employment
will need to grow from
2020’'s 12 million
figure to 38 million by
2030

In the battery workforce
alone, more than 700
job roles will come into

play
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800,000 workers will
need to be retrained or
upskilled by 2025 in EU
battery sector
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The industry estimates that by 2025, this growing skills
shortage could amount to some 800,000 jobs across the
entire battery value chain.

We need to shift to training on the ground — and therefore, to
roll out national reskilling and upskilling programmes across
the Member States. [...]

To facilitate, | have tasked EIT InnoEnergy to team up with
interested Member States to help them prepare their country-
specific project proposals. InnoEnergy will soon launch a so-
called InnoEnergy Skills Institute, developing curricula and
training content based on the industry's skills.

EU Vice President, Marog Seféovi¢
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We are transforming skills for a
sustainable tomorrow

Our purpose is to equip the global workforce with
the skills required to create a sustainable
economy, distilling our unrivalled knowledge into
know-how, through our effective and relevant
modular training courses.

Skills Institute’s agility and expertise
transforms today’s skills into those needed for a
sustainable tomorrow.




We are transforming skills for a sustainable
tomorrow
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InnoEnergy

Online learning library built to scale and adapt to
the changing needs of global workforce

Core offering within courses of to acquire to provide solutions for
B_8
_¢+
Batteries

a Hydrogen %@ Direct to Industry

PV I==

Online/On-demand :% " Knowledge-based
Learning Library General Certification Distributors Universities
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content overview
27+51 HOURS 169 HOURS

Battery storage basics Energy Storage: The battery revolution Power Convertors and Efficiency in All offerings from Basic
Battery Applications

Fundamentals on Batteries Battery Storage Applications Battery testing All offerings from Plus

Battery storage and the energy transition ~ Managing Energy Data: Advanced Battery Management Systems All offerings from Pro
Analytics

Understanding energy storage: the battery  Battery storage value chain Battery management connection and

revolution control

Energy Systems Integration: the futureof = Cybersecurity in the energy sector Electrodes to Cells

transport

Energy Systems Integration: evolution in Energy Systems Transformation Materials to Electrodes

electricity grids

Energy systems integration: an Battery storage: Business models, Solid-state batteries

introduction market and regulation

Battery storage opportunities and uses + offerings from Basic + offerings from Basic
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mapping with job profiles after the training

PREMIUM CONTENT HELPS TRAIN

*  Assembly operator . Application engineer - BESS . Battery material engineer . Research engineer
«  Automotive technician - Applications engineer - Battery . Battery systems engineer . Sustainability manager
«  Battery lab technician systems . Engineering technician . Technical manager - Battery
*  Battery test technician - Assembly manager . Process engineer - Battery systems systems
«  Environmental technician . Battery cell engineer . Product manager - Battery systems . Technical product manager
«  EV Battery repair technician ' Battery cell researcher . Production engineer . Technical product manager - Grid
. EV Diagnostics technician » Battery engineer . Production engineer - Battery systems storage
. Automotive engineer . Energy analyst . Energy strategist *  Logistics manager
. Battery system consultant . Energy consultant . Environmental analyst . Process technician - Battery systems
. Business analyst . Energy consultant - Battery systems . Environmental manager . Project engineer
. Data analysis engineer . Energy engineer . EV project engineer *  Sales engineer
. Data analyst . Energy engineer - Battery systems . Innovation manager - Battery systems . Smart meter engineer
. Data engineer . Energy engineering technician . Logistics engineer *  Supply chain coordinator

»  Sustainability manager - Battery systems

PRO CONTENT HELPS TRAIN

. Assembly engineer . Battery testing engineer . Integration technician
. Battery Algorithms Engineer - BMS . Calibration technician . Power electronics engineer
° Battery analysis technician - Cell material engineer . Power electronics technician
. Battery maintenance technician . Cell testing engineer . Process technician
. Battery management system developer . Control systems engineer . Quality control engineer - Battery materials
. Battery management system engineer . Design engineer . Quality control engineer - Battery systems
. Battery Management System Engineer -EV Electrical engineer - BMS . Quality control technician - Battery systems
battery packs . Electrical/Mechanical test engineer . Test automation engineer - BMS
. Battery management systems technician . EV battery maintenance manager
. Installation technician

. Battery service technician
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Continuously evolving intelligence ecosystem

Since 2018, we have been building intelligence in the skills sector through continuous data aggregation from

iIndustry reports, job listings, business intelligence, and market trends. We continuously analyze, update, and
expand skills, knowledge, and job roles lists across the value chain based on new data. We create skills matrices

starting from battery cell manufacturing to map specific skills to job roles, enabling effective workforce planning.

2nd
edition

Analysis on more than Analysis on more Analysis of top skills Second edition of

600 job roles across than 700 skills and and job roles per employment

the value chain knowledge value chain step growth analysis

(white/blue collar) requirements across (updated every six within a gigafactory
the value chain months)

(white/blue collar)



Skills Intelligence Methodology

Data capture and management
Reports and literature on job and skill needs
Job listings
Expert panels
Interaction with industry players and local training providers
Business intelligence and training demand
Interaction with relevant initiatives and projects

™
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Data analysis
Data processing and analysis
Software and tools
Skills and job roles analysis per step of the battery value chain
Data visualisation
Identification of certain market and technology trends

Jobs & skills mapping
Skill trends along the value chain
Mapping skills and job roles per value chain step
Mapping skills to job roles



Production Engineer:

Sample Learning Pathway
with our Current Content
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ONLINE

Introduction to
batteries

ONLINE

Materials to Electrodes

_Eél FUNDAMENTALS ON BATTERIES

ONLINE

Current Battery
Technologies

ONLINE

Electrochemical
concepts behind
batteries

= ONLINE

Electrodes
to Cells

;;a] ONLINE

Battery testing

— ONLINE

Battery management
systems

;;B] BLENDED

Battery Storage
Systems




Process Technician:

Sample Learning Pathway
with our Current Content

6€ INnNoEnerg: Co-fndedty the
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ONLINE

Introduction to
batteries

ONLINE

Electrodes
to Cells

BLENDED

Battery technician

-Eal BATTERY STORAGE BASICS
A

ONLINE

Current Battery
Technologies

ONLINE

Materials to
Electrodes

— ONLINE

Battery testing

—_— ONLINE
;ﬂ]_ Battery

management
systems

VR Battery
Workbench

30
_Eﬂj BATTERY TECHNICIAN
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Customized learning paths & custom
content creation

Collaborate with us to create learning solutions that deliver cutting-edge learning experiences as well as
measurable business impact. We will deliver them, end-to-end, seamlessly and at scale, wherever you are.

Our customization services:

(% 0 <= 5]

Custom Development of Learning Content New Content
Micro- New Learner Journey Curation Curation and
credentials Personas Mapping Creation




Dimitra Maleka

dimitra.maleka@innoenergy.com

InnoEnergy
Skills Institute
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TRAINING CONCEPT AND PLANNING

Joao Alves, WP6 co-Leader
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EUROPEAN GIGAFACTORIES MAP
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eNeraiGUNE e Gy ST Electromobility is pushing the
e e s = battery sector
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= trained properly
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BATTERY CELL MANUFACTURERS MODULE AND PACK MANUFACTURERS
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ALBATTS in a nutshell

MISSION:
TO ENSURE THE FUTURE

COMPETITIVENESS OF THE
EUROPEAN BATTERY SECTOR
THROUGH THE AVAILABILITY OF A
HIGHLY SKILLED AND

Using Developing
existing Facilitating flexible and
EU the mobility inclusive

of workers education
in Europe and training
solutions

instruments
and policies

COMPETENT WORKFORCE

ALBATTS is a project funded by
the Erasmus+ Sector Skills
Alliances Programme

COVERING THE WHOLE BATTERY VALUE CHAIN
INCLUDING MOBILE AND STATIONARY APPLICATIONS

Co-funded by the
Erasmus+ ,;',‘{,gmme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.



Education & Training Framework -

Pillar 2
Innovative and
flexible learning

Pillar 1
Curricula for all levels

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 3
Competent frainers and tutors

Pillar 4
EU wide recognition

Em*l;.:o:‘emme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
of the Furopean Union the Commission cannot be held responsible for any use which may be made of the information contained therein.



BATTERY
MANUFACTURING
TECHNICIAN

Skills Cards

a manufacturing facility.

They work with a team of engineers and
scientists to assemble, test, and package
batteries for various applications such as
electric vehicles, consumer electronics, and
grid storage.

Skills Cards

https://www.project-albatts.eu/en/skillscards

They are responsible for the assembly,
testing and packaging of the battery cells,
packs, and systems, ensuring that they meet
the required quality standards and
performance specifications.

A battery manufacturing technician is
m responsible for the production of batteries in
- o

Jnalbatts m==-
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Raw

RAW MATERIALS Materials,

AND PROCESSING Mining and
Refining

p |1

CELL AND R
COMPONENTS and
MANUFACTURING Manufacturing
BATTERY INTEGRATION,

MODULES AND PACKS

Operation/
Applicatfions

Types of batteries
Future frends
Policies and Regulations

Battery Fundamentals

SECOND LIFE
OF BATTERIES

Infroduction to the battery sector

, Recycling &
Second life

RECYCLING

20\ B w

Basic (EQF level 2 - 3)

Sector specific

Cofunded by the
Erasmus+ Programme

I -I
[" ]
[

| Baﬂety concephr Battery Systems Battery

in avtomotive Engineering Homologation
Battery storage Battery storage Battery storage

applications ol developments business opport.
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Education & Training Framework

Pillar 2 Inclusive fraining methods
Innovative and Training methods adapted to initial and up/re-skilling
flexible learning Work-based learning
ICT based on open educational resources
Adaptive learning solutions
Joint educational programs, including fransnational leaming

Pillar 1
Curricula for all levels

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 3
Competent frainers and tutors

Pillar 4
EU wide recognition

Co-funded by the

Erasmus+ Programme
of the Furopean Union only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein

The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views




E-learning solutions

« MOOC
* Blended learning

To be available in the Automotive Skills
Alliance (ASA) learning platform
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Education & Training Framework

Pillar 2 Inclusive training methods
Innovative and Training methods adapted to initial and up/re-skilling
flexible learning Work-based learning
ICT based on open educational resources
Adaptive learning solutions
Joint educational programs, including fransnational leaming

Pillar 1
Curricula for all levels

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 3
Competent frainers and tutors

Pillar 4
EU wide recognition

Em,;;.,‘:,g‘emm The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
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Building a teachers and trainers
forum

BATTERIES TEACHERS & TRAINERS FORUM
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Batteries Teachers & Trainers Jin
Forum

Exchange good practices Updated sectoral
information

Build WBL network
Build networks

Develop and share
training material

| R
BATTERIES TEACHERS & TRAINERS FORUM

GOALS -
Lo

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

Peer learning




Batteries Teachers & Trainers Jin
Forum

Each meeting is thematic
Teachers meeting 1-2 times (eg. Battery industry in
a year in different locations general, Giga factories,
in Europe Electromobility,
Automotive)

[ [
BATTERIES TEACHERS & TRAINERS FORUM

CONCEPT

Co-funded by the
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of the Furopean Union only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



Do you want to get involved? -

Request to join!

Batteries Teachers & Trainers Forum

i Listed group

Co-funded by the
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Education & Training Framework

Pillar 2
Innovative and
flexible learning

Pillar 1
Curricula for all levels

Inclusive tfraining methods

Training methods adapted to initial and up/re-skilling
Work-based learning

ICT based on open educational resources

Adaptive learning solutions

Joint educational programs, including fransnational leaming

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 4
EU wide recognition

Co-funded by the

Pillar 3
Competent frainers and tutors
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Training recognition -

P p—— » 2o r0»00
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@J Learning Tl LE A werseges ()
Matform
COURSES

* Recognized by the sector

oy R s O et ad Ve b

» Skills recognition through
- - - - digital badges

e—— el — e « Skills aligned with European
A 2 % Frameworks (e.g. ESCO)

E=F--F—-F= -

Training available on the Automotive
Skills Alliance (ASA) learning platform
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Education & Training Framework

Pillar 2
Innovative and
flexible learning

Pillar 1
Curricula for all levels

Inclusive tfraining methods

Training methods adapted to initial and up/re-skilling
Work-based learning

ICT based on open educational resources

Adaptive learning solutions

Joint educational programs, including fransnational leaming

CURRICULA METHODS

RECOGNITION TRAINERS

Pillar 4
EU wide recognition

Co-funded by the

Pillar 3
Competent frainers and tutors
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Thank you!

{ralbatts

Alliance for Batteries Technology, Training and Skills

info@project-albatts.eu

https://www.project-albatts.eu

@ALBATTS — Alliance for Batteries Technology,
Training and Skills

@ALBATTSI

FOLLOW US / GET INVOLVED
@Project ALBATTS

JOIN OUR STAKEHOLDERS' DATABASE THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION ABOUT OUR WORK!

Co-{funded by the
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o hnology. Trainng and Skills

Learning Platform — a framework for massive training

Marek Spanyik, ASA/VSB-TUO / ALBATTS WP Leader, marek.spanyik@vsb.cz

TOWARDS A FUNCTIONING BATTERY ECOSYSTEM - BUILDING KNOWLEDGE AND REQUIRED SKILLS;
27" June 2023; online — Sustainable Energy Week

Co-funded by the
Erasmus+ Programme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views
of the European Union only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein




Need for Framework and Learning
Environment
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Framework and Learning Environment -l

Training offer need to be provided via right and accessible technology
Learners are in the focus

One place for training offer
Accessible and available to the training providers

Mutual recognition of the concepts and achievements

Co-funded by the
Erasmus+ ,;"‘,’ogmm, The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and

of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.



Framework and Learning Environment 4

> AUTOMOTIVE

SKILLS
l&" ALLIANCE

. Learning platform (learn.skills-framework.eu
’ - Leal‘nlng «  Online platform for hosting online courses
.0’) - More than 40 online courses now and growing

Platform

Skills framework (www.skills-framework.eu
» One-stop shop database for training courses in the Automotive-mobility ecosystem
« Definition and recognition of job roles and skills/competence concepts using micro-

Sk" IS badges.

* The training courses linked and advertised by providers according to coherent

Framework structure and mapping exercise

» More than 140 courses linked through the framework now

gﬁ:;“,,’,‘f,’:f,‘,’fo';;mm The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.
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#o>  AUTOMOTIVE

SKILLS
k’) ALLIANCE

@ | Learning

Platform

Learning Platform

Co-funded by the
E,as,,','wg}'ogmm, The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and

of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.




Learning Platform ol [[]

AUTOMOTIVE

More than 40 courses available
Free and accessible after registration

Automotive engineering, safety, batteries, six sigma and more
Open to providers to host their course

Collaboration with European Training Providers

InnoEnergy Skills Institute, E+ Projects, Industry, etc.

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




Learning Platform

-~ ALBATTS courses are accessible there
« Platform issues ASA micro-credentials — more on that later!

Platform

o> | Learnin
K83 prattorm

Welcome to the ASA
Leaming Platform!

BRINGING TRAINING SOLUTIONS TO THE MOBILITY WORKIFORCE OF THE
FUTURE EMBRACONG THE SECTOR WITH A SKILLED
WORKFORCE

( Readhy 1o Gt Started? >

Co-funded by the
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Learning Platform

> AUTOMOTIVE
k’. SKILLS
ALLIANCE

w Learning ENGLISH (EN) A ognmegister Q)

Platform
an Generad Production Maintenance Engincering R&D Sattery Sector
ALBATTS - Integration Process ALBATTS - Manufacturing Battery Systems Engineer
Processes
MOOC - MOOC - MOOC 2h MOOC -

™ves DURATION ™™ DURANON > DURATON VoS DURATYON
N - N - ™o ASA Badges N

L AN ANl OuUS O LANLLLL e PO ASe ol S e O Ones LAN AR N O
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Learning Platform - Example MOOC il

Login to your account

Coolies Must De enabied In Your Drowser

SOME COUTSES Many MIOW JUIET ACTRSS

o

Is this your first time here?

POr AR 200055 10 UNS SR, YOU ST Need 10 Create AN S000UNL

W resrory of Battencs

02 - Battery Value Chain

B satvery varse cron

Co-funded by the

Course start date /0422 Category Battery Sector

Q

g
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Learning Platform - Example MOOC il

o™ AUTOMOTIVE

SKILLS
l‘,’) ALLIANCE

011 History of
Batteries

falbatts

History of batteries ©
“ Battery kwentions

O Evaluation

Co-funded by the o . . ol
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#o>  AUTOMOTIVE

SKILLS
k’) ALLIANCE

oo | skills
l’q’) Framework
Skills Framework
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Skills Framework

One-stop shop database for training courses in the
auvtomotive-mobility ecosystem

Definition and recognition of job roles and skills/competence
concepts using micro-credentials (digital badges)

Training courses linked and advertised by providers according
to coherent structure and mapping exercise

Builds on existing schemes and accreditation bodies (ESCO)
More than 150+ courses linked through the framework now

Erasmus+ wmm The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and

of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.




Skills Framework 10

AUTOMOTIVE
.’) ‘smus .

)

r

Reference Framework Level

Domains Expert

Practitioner
Job Roles

Awarness

Competences/Skills Training and Education

Knowledge Learning Outcomes

Erasmus+ wmm The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
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BATTERY SYSTEM
ENGINEER
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Skills Framework - Training Offer

Con Skits
&) | rramewon: TRAINING COURSES ~ CONCEPTS™  ADMINY  PROVIDER™ BOERTY compomamion Toosv  wiav  asourv  ((IEEEREENNT)
Search for Training Courses
O4sn Online O Sweeks /5h Online Orene
Predictive Maintenance Expert Basics of Microelectronics Leaming program - Introduction 1o Lithography - Exposure - parnt 3
DRIVES Project TU Graz - IFE Infineon Technologies Austria AG
®Osan No Upcoming Date 8 weeks / 10h Ordine Orine
Sensor assessment applicable 1o the project Blectromagnetic Compatibility of Integrated Circuts Introduction 10 Power MOS-FETs
1AL innovaione Apprencimento Lavoro FVYG TUGraz - IFE infineon Technologies Austra AG
Free 27162 Free #5103 Free 855|027
1 2 3 N S é 7 8 9 10
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Skills Framework - Training Offer

@;“'"' TRANNG COURSES  CONCIPTSV  ADMINY  PROVIDERV DOPERTv  comomamon  toosv  wwv asovr~  (EEIEEED) C

Search for Teaining Courses

Sont
Adational Options No Sormng v
Search By Competence Level

electnic orives Provider
Asry Aty v
Ly v

Country
Ay ~

Crine O 1week/1h Orire O4n No Upcomang Date
- thecr x

educom educam _‘m_ ° electric drives I

E-learming - Inroduction 10 electricity E - HEV)-Redoaded - E-learning BaTT Teachers and Trainers Forum - SKODA Auto Echic Cament

EDUCAM asti EDUCAM asi ALBATTS Bech )
ccal Components
i"i:u’y prncg 5
Elecaical Energy Storage .
OF ] Crine O1week/1h Orire O 1week/ 160 i electic Orives v
Job Rele
LN educam FH 'IWNEUM o 2
ECQA Certified Blectric Powertrain Engineer Depoliution HEV ED1 - E-learning Blectric Vehucles
VS8-TUO EDUCAM asti FH JOANNEUM Geselischaft mbH > Domains
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Skills Framework - Linkage

ECQA Certified Electric Powertrain Engineer

Vs8-TUO 40h
Provider Durabion Qe
Svatopluk Stolfa Free . M.
Contact Person Price (€ ECTS Creonts
None
Target Growp Tratning Proof ECVET Credins

One of the main technological challenges forced by CO2 reduction regulations in the automotive sector nowadays is the need 10 develop and Implement effickent electric powertraing, To be able 1o cope with this change and be able 10 propose
Innovative solutions, engineers must be able to understand the domain-specific knowledge. In this 5 days training course the attendees get introduced 10 the different architectural concepts of electric powertrains. The participants will participate

actively be involved in case studies and elaborate on the concepts of an electric powertrain architecture. The approach of _Learning by Doing” is used to elaborate different forms of electric powertraing, analyze advantages and disadvantages, do a
safety analysis and elaborate questions concerned with motor control.

3 DeliveryMethod (5 Skills & Knowledge . Job Roles

Lean Six Sigma Black Belt
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Skills Framework - Micro-credentials

ECQA Certified Electric Powertrain Engineer

Vs8-TUO 40h
Provider Durabion Qe
Svatopluk Stolfa Free . M.
Contact Person Price (€ ECTS Creonts
None
Target Growp Tratning Proof ECVET Credins

One of the main technological challenges forced by CO2 reduction regulations in the automotive sector nowadays is the need 10 develop and Implement effickent electric powertraing, To be able 1o cope with this change and be able 10 propose
Innovative solutions, engineers must be able to understand the domain-specific knowledge. In this 5 days training course the attendees get introduced 10 the different architectural concepts of electric powertrains. The participants will participate

actively be involved in case studies and elaborate on the concepts of an electric powertrain architecture. The approach of _Learning by Doing” is used to elaborate different forms of electric powertraing, analyze advantages and disadvantages, do a
safety analysis and elaborate questions concerned with motor control.

3 DeliveryMethod (5 Skills & Knowledge . Job Roles

Lean Six Sigma Black Belt
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=3
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Co-fun dedbyme

Erasmus+ Programme

ol 1]

#o> | AUTOMOTIVE
KILL

Skills
Framework

Skills Framework
Digital Badges
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> AUTOMOTIVE

l’) ALLIANCE

Digital Badge is proven and recognized achievement of Competence(skill) and
its level

E.g. Artificial Intelligence - level Expert
Digital Badge is parallel to existing certificates

Trainee after successful fraining receives DRIVES Digital Badge for
Competence(skill) and its levels achieved

Could see it in the system, share to social networks, etc.

Training organization with its fraining courses plugged-in Skills Framework register
frainees to the system to be able to receive Digital Badge

Co-funded by the
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&> AUTOMOTIVE
k’,’) ALLIANCE
Trainee based on successful completion of training course receives the

Digital Badge for all competences/skills (on defined levels) linked to the
training.

Recognition criteria influence the type of the badge
Example

Badge provides a flexible way to recognize learning wherever it
happens, in and out of formal education and the workplace. They can
represent any achievement from simple participation to evidence-
backed competency development

Co-funded by the
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Skills Framework - Micro-credentials & i

KNOWLEDGE

w

SKILLS/COMPETENCES

AWARENESS LEVEL EXPERT LEVEL
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&2  AUTOMOTIVE

k’) SKILLS i

f: Skills Learning
k} Framework Platform

Get in touch with us regarding the
learning environment!
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Are you already or looking for @
career within the development,
prodution or handling of energy
storage?

Is your region or city working or

planning to start activities in the
battery value chain?

SECTORAL SKILLS STRATEGY RECOMMENDATIONS FOR THE BATTERY MANUF AC':IRIN
FOR THE EUROPEAN BATTERY SECTOR EUROPEAN BATTERY
— L AND BATTERY TECHNOLOGY
038 [ Lo 2
} MU e [ - SRy ] .J [ e ]
D3.6 Analysis of Sectoral D3.6 Analysis of Sectoral D3.7 Desk Research & Data Analysis
Intelligence - Release 1 Intelligence - Release 1 - Release 2

info@project-albatts.eu
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>  AUTOMOTIVE

SKILLS
l‘,’,‘] ALLIANCE

I
T h a n k yo U N info@project-albatts.eu

https://www.project-albatts.eu

| m @ALBATTS - Alliance for Batteries Technology,
II a a : 3 Training and Skills

Alliance for Batteries Technology. Training and Skills
@ALBATTSI

@Project ALBATTS

FOLLOW US / GET INVOLVED

JOIN OUR STAKEHOLDERS' DATABASE THROUGH OUR WEBSITE AND GET FIRST-HAND INFORMATION ABOUT OUR WORKI
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E:;sn?us+ ,E’}'og,‘;mme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.



Tnalpatts Pt

e for Batteries Technology, Training and Skills

Alliance for Batteries Technology, Training and Skills
2019-2023

GREEN ECONOMY TRENDS WITH A GLANCE ON SKILLS FOR THE

BATTERY ECOSYSTEM

Utimia MADALENO, Eupportunity, Portugal
Co-funded by the 28.06.2023
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ALBBATS conftributes to

environmental sustainability
SUSTAINABLE

, ENERGY WE
There is a general concern for

"[ al batts greenhouse gas emissions

Environmental concerns impact
all sectors of economy
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$° Environmental concerns
Imposed regulations

Urgent demand to adapt to
environmental challenges

Economic sectors

Economies, governments and
businesses are vigilant about
competitiveness

i Erasmus+ Programme
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Decarbonisation of Mobility ol [

Electromobility
affect
powertrain

FHEELPESFPPIFFS PSS components

ICE i ICE dedline ICE engines will
decline
Peak|ICE in 2022 .
dramatfically

FIIEEFIE TP FIEFEFEFE LSS F TS

Source: Plante Morgan
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Battery Production in Europe gl

EUROPEAN

GIGAFACTORIES

Analysis by CIC energiGUNE

Version 7. Last update: 02/2022

SRITISHVOLT

= 10GWh - 35 GWh

Envision AESLC

= 2024, Sunderland
= 25GWh-14 GWh

amte

= 2023, Coventry
&/ 106Wh-35GWh

Ve

= 2023, Dunkirk
=| 16 GWh - 50 GWh

Qc

ooy cRE C

= 2023, Douvrin &
| Kalserslautern
16 GWh - 64 GWh

BASQU=VOLT

== 2023, Northumberland

@mScupe @ FREYR

Panasonic

2=/ 202X, Norwegen
E xewh

2021, Salzgitter

= 1GWh - 20 GWh

BEYONDER

[& 2024, Rogaland
= 106Wh-20 GWh

‘é 2024, Agder
= 86Wh-32G6Wh

= 2024, Salzgitter

| 16 GWh - 24 GWh

Envision ANESLC

=| 2024, Douai
&/ 25GWh-14GWh

=| 2023, Vitoria-Gasteiz
2GWh-10 GWh

= 2022, Badajoz
= 26Wh- 106wt

§ SEAT

(&) Barcelona. Public-private
' partnership to be defined

Co-funded by the
Erasmus+ Programme
of the European Union

023, Uberherm
0 GWh - 24 GWh

FAAM

RESEARCH CENTER

é 2021, Teverola
=| 25GWh-15GWh

®
ITALVOLT

| 2021, Darmstadt

=] 2020, Willstatt
| & osewh-scwh

=/ 16Wh-256Wh

Renewable energy slorage

& 2023 MolRana
& 356Wh

=/ 202), Skelleftea
32 GWh - 40 GWh

. O

ROSATOM

®

202X
34 GWh

nii:

T=5LA
[ 2021, Berlin

= s06Wh

‘=‘ 2025, Location in Russia

microvas t=§: & (tobe defined)
JQs.s o

[g 2021, Brandenburg
& 156Wh -6 Gwh

CATL

=| 2022, Erfurt

[=| 2022, Bitterfeld - Wolfen
= 18GWh

@ LG Energy Solution

‘é 2018, Wroctaw
= 156Wh- 55 Gwh

TnhoBat =

‘=] 2024, Bratislava
= 1o6ewh

@svﬁASA

= 202X, Miskolc
= xowh

SK ‘innovation .

= 2022, Komarom 10 GWh
= 2028, Ivancsa 30 GWh

SAMSUNG

= 2018, God
= 25GWh-15GWh

‘ Blackstone Resources
.
E\ 2021, Sajonia
&/ os6wh

M VARTA

=| 2024, Ellwangen

O— sTeLils
= 2024 Leclanché 4 10 GWh
§ oown A\ Leclanché —
- =/ 202X, Termoli
= xewh

& 146Wh-246wh E——
T, |= 3 oglgafactories announc
=
Al /& to upcoming years (TBD
locations)

Electromobility is pushing the
battery sector

This needs to be supported
by the workforce with the
right competence

Workforce needs to be
trained properly
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The Battery Value Chain JEnn

N

( PRODUCTION

There is a lack of
o MAINTENANCE

° ° CELLAND
infformation on needed s | COPONETS o
skills and job roles ANDPROCESSING | SEREFEFEEE
% QUALITY
aTTeRy K@ OTHERASPECTSJ
We need more A pilinhae
collaboration et
SECOND LIFE OPERATION, [ STATIONARY \
OF BATTERIES REPAIR AND BATTERY
Needed skills impact on oLl APPLICATIONS
MOBILE
each phase of the g BATTERY
\ APPLICATIONS )

production cycle

As studied in ALBATTS Project — Sectoral Skills Strategy — Release | (2021)

** Co-funded by the
SN Erasmus+ P|¥ogramme The European Commission support for the production of this publication does not constitute an endorsement of the contents which reflects the views only of the authors, and
P o the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.


https://www.project-albatts.eu/Media/Publications/35/Publications_35_20211203_10553.pdf

Skills Agenda and Strategy SN

ACTIONS TO UNIFY THE SKILLS

ACTIONS WITH THE GOAL OF AND JOB ROLES CONCEPTS AND
ALIGN COLLECTIVELY ON THE

BOOSTING THE DEVELOPMENT, NORMALISED FORMAT AND
COOPERATION AND NETWORKING TAXONOMY

BY BRINGING VARIOUS

STAKEHOLDERS AND ENTITIES INTO NORMALISATION
COLLECTIVE DISCUSSIONS AND

ENCOURAGING THE COOPERATION STANDARDIDATION OF
ON SKILLS RELATED ISSUES. CONCEPTS

SECTORAL
DEVELOPMENT SECTORAL

TRAINING OFFER
bl ACTIONS WITH GOALS TO
IDENTIFY, ANALYSE AND
DEVELOP TRAINING OFFER
BASED ON THE SECTORAL

NEEDS AND HOW THIS
{inalbatts SHOULD BE DELIVERED.

ACTIONS TO SATISFY

THE NEEDS IN TERMS OF

SKILLS AND WORKFORCE, .

HOW TO IDENTIFY

CORRECT NEEDS, Lottt

COOPERATE AND

PROVIDE CONCRETE

STEPS. ACTIONS TO PROVIDE

INFORMATION ON THE FUNDING

OPPORTUNITIES IN ORDER TO
IMPLEMENT PROJECTS NEEDED
AND PROMOTE COOPERATION
WITHIN THE SECTOR.

ACTIONS TO CONTINUOUSLY PROVIDE
UPDATED INTELLIGENCE AND OTHER
MATERIALS THAT ARE WIDELY
ACCESSIBLE TO RELEVANT RECIPIENTS.

** Co-funded by the
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Battery is an emerging and
raising sector in Europe

The whole value chain and
all levels of education need
to be addressed

Competences can be
sector specific and cross-
sectoral



Glance on Needed Skills
RAW MATERIALS AND PROCESSING

AW MATERIALS Awareness on the critical raw materials questions for
DRI EHLLE emerging tfrends and issues;

Copper: as current collector foil at @ - H _ @
anode side, in wires and other
Graphite: natural or synthetic e - 0
high-grade purity in anode electrode
in all Li-ion battery types
enhance energy density 0 Aluminium: for battery
T packaging or as current collector

foil (cathode), in NCA batteries [ 0
Titanium: in future anode materials ° —

cathode material (coatings) to
improve stability and energy density

conductive parts

Silicon: in (future) anodes to e — " - @
and coatings, in LTO, for battery .

packaging Niobium: in future anode and

Critical Raw Materials for Europe - DocsRoom -

p—
—

Europe and connected

Development of new skills needs for mining and refining of raw materials
relevant for the battery production (and relevant training material)

Cobalt: in cathode materials in
LCO, NCA and NMC batteries

Lithium: as lithium-cobalt oxide
(cathode) and as salt (electrolyte) in
Li-ion battery

Manganese: in cathode materials
for NMC and LMO batteries

Nickel: as hydroxide or intermetallic
compounds in NMC, NCA batteries

@ Critical Raw Material

European Commission (europa.eu)

* of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.
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BLUE-COLLAR

Raw Materials and Processing — Job Roles .-i|||

= What Industry Demands

GENERAL

WHITE-COLLAR

PURCHASING ROLES IN GENERAL

CONTINUOUS IMPROVEMENTS TEAM ROLES

ROLES WITH METHODOLOGY DEVELOPMENT BLUEPRINT DATA SCIENTIST PRODUCTION CONTROL COORDINATOR
LOGISTICS EXPERT

PURCHASING ROLES - RAW MATERIALS MATERIAL EXPERT/SCIENTIST BATTERY MATERIALS ENGINEER

QUALITY CONTROL ENGINEER

UPSTREAM PRODUCTION ENGINEER MATERIALS DESIGNER

INVENTORY AND RECEIVING SPECIALIST DATA ANALYST  RESEARCHER
PLANNER SAFETY SPECIALIST LOCALIZATION SPECIALIST Méglfjlﬁ:l; ﬁNEG;H_E EERNcé-lr“?IE)E
AUTOMATION / PROCESS OPERATOR BATTERY LEAD COMMODITY DELIVERY ENGINEER

INSTRUMENT TECHNICIAN

SUPPLY CHAIN MANAGER FOR RAW MATERIALS ELECTROLYTE ENGINEER

SHIFT LEAD MATERIALS MANAGEMENT OPERATOR

CELL MATERIAL ENGINEER
gﬁLNJfNﬂﬁERCUEP;ERﬁS:’;‘%éi'gél?r') PLANNING AND LoGIsTIcs MAW SR PRODUCTION ENGINEER

CLEAN ROOM MANAGER QUALITY ENGINEERS - GENERAL |SO INTERNAL AUDITOR

—
L R I G T A L cpeciatisy CLEAN ROOM SPECIALISTMANUFACTURING ENGINEER, LI-ION ENGINEER

PURCHASING SPECIALIST

SENIOR PLANNER auaury techNician |NSPECT|ON ENGINPERCONTROLS ENGINEER QUALITY ENGINEER

COMPLIANCE ENGINEER LOGISTICS DEVELOPER  LOGISTICS BUSINESS ANALYST INTERNAL LOGISTICS MANAGER

rurchasing cooroinator SAFETY MANAGER SENIOR CATHODE ENGINEER

Blue-collar workers expertise domains: process and machine operation; material planning; calibration and instruments/

equipment; and other.
White-collar workers expertise domains: material engineering (electrode, cathode, electrolytes and other); production

control; inspection and quality; supply chain management; production; process and methodology improvement;

Co-funded by the
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Glance on Needed Skills ST

CELLS PRODUCTION & CELLS MAINTENANCE

Understanding in fields electrochemistry, electronics, mechanical

engineering, process engineering, manufacturing technology, automation
o L] L] ° (] ° . . CELLAND
and digitalization in manufacturing (data analyfics, maintenance and COMPONENTS

e e . MANUFACTURING
product process optimisation)

< 4

O m | =
<« Y = - &< @
P @
\

Critical Raw Materials for Europe - DocsRoom - European Commission (europa.eu)
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Stacking
Winding

Welding



https://ec.europa.eu/docsroom/documents/42882

BLUE-COLLAR

‘ CELL ASSEMBLY TECHNICIAN

Production and Maintenance -

- What Industry Demands

SHIFT LEAD
SHIFT MANAGER UPSTREAM  DIRECT LINE INTERNSHIP

BATTERY ASSEMBLER SHIFT LEAD MATERIALS MANAGEMENT MAINTENANCE PERSONNEL
CAR MECHANIC-BATTERY ASSEMBLY SENIOR ELECTRONICS ENGINEERING TECHNICIAN AUTOMATION/PROCESS OPERATOR
CLEANING TE INDUSTRIAL ELECTRICIAN
‘ CALIBRATION TECHNICIAN  MACHINE OPERATOR AUTOMOTIVE BATTERY TECHNICIAN
ELECTRICIAN ASSEMBLER OPERATOR  INSTRUMENT TECHNICIAN EV BATTERY MAINTENANCE TECHNICIAN
BATTERY STACKER PROCESS OPERATOR UPSTREAM FACILITY TECHNICIAN

TECHNICIAN

SERVICE TECHNICIAN QUALITY PLANNER BATTERY ASSEMBLY

FOR BATTERY ANALYSIS SHIFT MANAGER ENTRY LEVEL MANUFACTURING ASSOCIATE
MATERIAL PLANNER PRODUCTION ASSEMBLY OPERATOR

WHITE-COLLAR MANAGER OF BATTERY MAINTENANCE PRODUCTION MANAGER DOWNSTREAM PROCESS ENGINEER PRODUCT ENGINEER (ENERGY STORAGE)
FORMATION MAINTENANCE ENGINEER CELL MODULE ELECTRICAL ENGINEER FIELD SERVICE ENGINEER (MICROGRIDS & BEES)
ELECTRICAL ENGINEER/BATTERY SPECIALIST UPSTREAM PRODUCTION ENGINEER

SENIOR CATHODE ENGINEER TEST AUTOMATION ENGINEER TOP CAP ENGINEER

CELL MODULE MECHANICAL ENGINEER
CELL MATERIALS ENCINEERING TECHMICIAN  POWERTRAIN/BATTERY DEVELOPMENT SOFTWARE/MODELING ENGINEER LEAD EQUIPMENT ENGINEER

MATERIAL ENGINEER CATHODE INVENTORY TEAM SPECIALIST
mm) MANUFACTURING ENGINEER, LI-ION ENGINEER C‘"FOOMSPECALST ~ MECHANICAL CELL DESIGN ENGINEER

ENERGY ENGINEERING TecHNiciay  ELECTRICAL ENGINEER (PV) PRODUCTION CONTROL COORDINATOR
ELECTRICAL ENGINEER HYBRID VEHICLES AUTOMATION ENGINEER  BATTERY ENGINEER

CELL MECHANICAL ENGINEER ENGINEERING TE‘N PRODUCTION ENGINEER
‘ MECHANICAL BATTERY DESIGN ENGINEER DEVELOPMENT ENGINEER - HIGH-VOLTAGE STORAGE COMPONENTS

PROCESS & TEST ENGINEER - BATTERY TECHNOLOGY
BATTERY DESIGN SENIOR CELL TEST ENGINEER ELECTROLYTE ENGINEER

LEAN MENGRACTORING Scinit  RETERTERARRVEINE BATTERY MATERIALS ENGINEER g CELL MATERIAL ENGINEER - ELECTROLYTE

BATTERY MATERIALS ENGINEER HIGH DENSITY ANODES CELL ENGINEER  SENIOR ELECTRIC DISTRIBUTION SYSTEMS & CHARGING CONTROLS ENGINEER

ENERGY STORAGE PRINCIPAL ENGINEER CELL MATERIAL ENGINEER

ELECTRICAL ENGINEER - EV BATTERY DEV. CELL SIMULATION ENGINEER PRODUCTION MANAGER CELL ASSEMBLY
PRODUCT MANAGER CELL ASSEMBLY BATTERY CELL DEVELOPER - ENERGY FUNCTIONS ENERGY ENGINEER ELECTRICAL ENGINEER (BMS)

SENIOR BATTERY SYSTEMS ENGINEER - INNOVATION ¢g)) MODULE SIMULATION ENGINEER  PROCESS ENGINEER - BATTERY DISMANTLING
CELL ASSEMBLY PROCESS ENGINEER SENIOR/STAFF BATTERY ENGINEER

** Co-funded by the
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Glance on Needed Skills

BATTERY INTEGRATION, MODULES & PACKS BATTERY
- What Industry Demands SRR

PACKS

WHITE-COLLAR

BLUE-COLLAR CELL MODULE MECHANICAL ENGINEER BATTERY SYSTEM CONSULTANT

OPERATOR EMBEDDED SOFTWARE ENGINEER BATTERY ALGORITHMS ENGINEER

TECHNICIAN FOR BATTERY ANALYSIS mm) BATTERY MANAGEMENT SYSTEM QA ENGINEER

BATTERY ASSEMBLER SENIOR BATTERY SYSTEMS ENGINEER - INNOVATION MAINTENANCE ENGINEER

DOCUMENT CONTROL SPECIALIST MECHANICAL BATTERY DESIGN ENGINEER CELL MODULE SIMULATION ENGINEER

METROLOGIST QUALITY PLANNER BATTERY ASSEMBLY TEST AUTOMATION ENGWTEST ENG'NEER MECHANICAL SUPERVISOR

‘ SENIOR QUALITY TECHNICIAN TECHNICAL PRODUCT MANAGER  FUNCTIONAL SAFETY ENGINEER BATTERY DESIGN SENIOR
m=) BATTERY TEST TECHNICIAN CELL TEST ENGIN F&R

HMACHINE OPERATOR s ISO INTERNAL AUDIE@R SOFTWARE/MODELING ENGINEER LEAD

SENIOR BATTERY ENGINEER
BLUEPRINT DATA SCIENTIST o AL B || romonomraion| o1 Y MAMAGER

== APPLICATION ENGINEER MECHANICAL DESIGN ENGINEER -~ " "

COMPLIANCE ENGINEER
PROCESS & TEST ENGINEER - BATTERY TECHNOLOGY  PRODUCTION ENGINEER

CONTROLS ENGINEER DATA ANALYST QUALITY ENGINEER CELL MODULE ELECTRICAL ENGINEER
ADHESIVE & LEAK TESTING ENGINEER BATTERY MANAGEMENT SYSTEM ENGINEER (MAINTENANCE)
VALIDATION ENGINEER BATTERY ENGINEER ELECTRICAL ENGINEER (BMS) TEST DEVELOPMENT ENGINEER
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Thank you!
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Alliance for Batteries Technology, Training and Skills

info@project-albatts.eu

https://www.project-albatts.eu

@ALBATTS — Alliance for Batteries Technology,
Training and Skills
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