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What is the European Battery Sector?
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N\ G
Qgminsare oo DEREYR
=| 2021, Salzgitter asonic =

£ 16wh-206wn || 202X, Norwegen &/ 2023 MolRana
E xewh

i 35GWh

®

GIGAFACTORIES °;— e
- 5 £ 340w
2 oo i f s
Analysis by CIC energiGUNE
Version 7. Last update: 02/2022 M“ RH“W ’.’.
| 2024, Agder “
ll 8GWh - 32 GWh ROSATOM

‘—‘ 2025, Location in Russia

~ =
£ 8 (tobe defined)

SRITISHVOLT
micr OVOS . 26Wh

== 2023, Northumberland
&= 10GWh - 35 GWh

=| 2024, Salzgitter
.‘ 16 GWh - 24 GWh | 2021, Brandenburg

&) 1,5 GWh-6 Gwh

CATL Y

Envision NESC

| 2024, Sunderland
& 256Wh-14G6wWh

Envision AESC

=| 2024, Douai

& 25GWh-14GWh 14 GWh - 24 GWh
3 = 3dglgafactories announced
=
ARASIS l! to upcoming years (TBD
amte . e
p o wer = 2022, Bitterfeld -
= 16GWh

= 2023, Coventry
&8 106Wh-356Wh

@ LG Energy Solution

= 2018, Wroctaw = +
VERKOR 2 o
w  156wh-s56wWh |nOBaL°“
= 2023, Dunkirk ‘i“ 2024, Bratislava
16 GWh - 50 GWh = 10GWh
QcCC y
T R e (G_SYUASA
é‘ 2023, Douvrin & ‘= 202X, Miskolc
‘ | Kalserslautern i X GWh
16 GWh - 64 GWh S
3 = SK ‘innovation
BASQU=VOLT 4 3
— % 2022, Komarom 10 GWh
=| 2023, Vitoria-Gasteiz = 2028, Ivancsa 30 GWh
2GWh - 10 GWh

SAMSUNG

=) 2018, God
= 256GWh-15GWh

© Phisc

= 2022, Badajoz
,! 2GWh-10GWh

s SEAT

‘ Blackstone Resources

‘g 2021, Sajonia
&/ os6wh

oS OLT

’=“‘ Barcelona. Public-private ﬂ 2023, Uberherm FAAM
& partnership to be defined = 206wh-246wn EsEARGH cENTER

] 2021, Teverola
2,5GWh - 15 GWh

M VARTA

]
ITALVOLT

=/ 2024, Ellwangen

Vg sTeLgiiTS
g 20u AMA Leclanché 7 10GWh
= p =
= 706wh Energy Sterage Selstions —

£ 202 Termol
i‘ 2020, Willstatt & 2021, Darmstadit Z xewh
= 1owh-25 6w & osewh-scwh

Co-funded by the
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

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




BATTERY CELL MANUFACTURERS

MODULE AND PACK MANUFACTURERS

Battery projects Published by: DE: 493.6 GWh + X B Published by: P
y projec .

as of BATTERY- | MORHOW notnok S} Anodox || <~ cais Y — pariRy. Bl @
July 2022 NEWS.DE H Foricnad e S |z - EncrigySystens || 202X, Germany 2024, Dobeln

EQUIPMENT SUPPLIERS

- _.

ACTIVE MATERIAL SUPPLIERS

(VA I

VALHET AUTOMOTIVE

BT.FFE;Y Vianode N"('KELVERK SE: 40,000t 2025, Borlange
2023 Porsgrunn 2021 Knstlansand . Up to 40,000t*
pm— .- 2 50,000t 92,000t northvolt Cathode
Poland Finland German VACUUM a
e —— e | | B D] o [ B 5.8 s
i LT Fl: 71,000t
RECYCLING COMPANIES
LIB recycling Do Corresponds to
projects EU: BATTERY- ‘ measiond | BSTENA  northvoltE =
July 2022* NEWS.DE planned 2023, Halmstad 2030, Skelleftea inatatiod pihvaka : Published by. .
. e 10,000 t/a 125,000 t/a 4,000 t/a Battery testing BATTERY.- . A
B 2 < as of ntertek SCANIA e TOVRheinland® BATTERIE
. > = Installed 118,750 t/a + X Germany . gy
IBKTRKCTENCORE bkt | ivstac HR - = B750¢t/a+X | e July 2022 NEWS.DE “Stockholm Sodertalje Uusikaupunki ‘ Aachen Aachen
7,000 t/a 12,000 t/a 10,000 t/a |mul'7¢‘ Krefeld | |z lSP © woosen
3,
Netherlands s e S Salzbergen Ludwigsburg
Installed, Rotterdam Duesenfeld -
14,000 t/a ml:/: Wendeburg  gpio8 IFE mw'_: k‘wa‘
- Installed,
Great Britair>s = hbix 950 t/a Halden Freiburg Kaufbeuren
CIGAMINE 2014, Baudenbach S FEV o
et Frise el Netheriands — INNEEEEEENNNN Sandersdorf-Brehna  Garching
Xt/a m::us 4,000 t/a A ’ .
mm[ Darlaston I2°'°°° J'Hlkmnba‘:h gﬂnﬂ.ﬂ. { P DEKRA . DN\‘I o s_Gs LAB LO
Xt/a REDU 1500 t/a Arnhem Enschede P Mu:d\en Loxstedt-Stotel
& - - CTC | od ed
:m_.emmevhaven 2023, Kup) scs 4. J o 3 vonc:
ABEE 2500t/ Kenisse / Blomberg Saarbricken
icore LAurubis s OSTENA northvolt | SPUken " ntertek bertrandt
M Hoboken 2025/26, Olen 2023, x Installed, Wangerland 2025, Heid - ‘ R Avhng
7,000 t/a Xt/a 1,000 t/a 350 t/a (2023: 2,500 t/a) x t/a Great Britain > = g Kaufbeuren Stuttgart
— Ao
m TS > — 202X, Wernberg-Koblitz 202X, Han — VDE M
- Instaled.Crencble 3573 9,000 t/a uTAc Ntertek 4 Offenbach seilauf
202x, Sannl Quentin i Amneville Bedford Leatherhead @ f
10,000 t/a 4,000 t/a = Shézs. norer
=04 i Q element “TMIRA Plattling Ndartingen
, Dieuze 2024, X Wednesbury Nuneaton " A\~
5,000 t/a Xt/a voltaVision VALMET AUTOMOTIVE
Bochum, Nartingen, Bad Friedrichshall,
UnterschieiBheim Weihenbronn
ondesa @ e - TKYBURZ @ IFIEEW/  SERMA|SERMA TWAICE|vis=~"~ [
Mnlhd Cubillos del Sil Installed, Erandio - h o tovsl X tfa Installed, Wimmis Installed, Freienstein 2023, X Saint Quentin mw’ ' “»_ =~ Tlsvsrems o= AP
onversion from o Sufet rars > e anchen
uthors: Nikdas Kifseler & Dr. Heiner Helmes [PEM R H Aachen University) w d
Check Battery-atlas eu and coming = - ~ r—maig o e
Ci ec> = AVL *
cowev | S —_—— —
A L B A TTS re po rts Tolosa Valladolid Biel/Bienne Turin Wien Graz Betzigau

Co-funded by the Source: www.battery-atlas.eu; abstract, no claim of completeness

Erasmus+ Programme he European Commission support for the production of this
of the European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.




Battery Sector — Overview JEnn

Highly emerging and rising sector in Europe

Electromobility is pushing the European battery sector
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Battery Sector — Overview Jann

Highly emerging and rising sector in Europe
Electromobility is pushing the European battery sector

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

Change of needed skills/competences or knowledge during the
individuals’ career - the change is constant.
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Battery Sector — Overview Jann

Highly emerging and rising sector in Europe
Electromobility is pushing the European battery sector

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

Change of needed skills/competences or knowledge during the
individuals’ career - the change is constant.

High demand for workers

It is important to see which competence is possible to transfer from one job to
another or even from one industry to the other
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What skills and job roles are needed?
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CELL AND COMPONENTS MANUFACTURING
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Battery Integration, Modules and Packs
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Battery Integration, Modules and Packs
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Where to atiract and retrain the
workforce for the battery sector?
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Workforce for the Battery Sector Il

Create and integrate new curricula to VET
and HE

Initial Education Approx 85% of required skills and job roles
will be on VET level

Upskill and reskill existing workforce from
other descending sectors

Continuous Education

Need for new training courses, new ways of
training courses delivery (iraining on the
work, VR, etc.) and offer (o be able to
react flexibly)
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Where to atiract and retrain the
workforce for the battery sector?

...Challenges & opportunities...
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Challenges & Opportunities (1) SR

According to CLEPA, up to 500,000 jobs in Europe will be
lost by 2040 in parts of the automotive value chain,
mainly within ICE suppliers. This is the reduction of 84 % of

the current jobs in the ICE value chain;

CLEPA. 2021. ,,Electric Vehicle Transition Impact Assessment Report 2020 - 2040". Transition Impact Study. European Association of Automotive
suppliers. https://clepa.eu/strategy-transition-impact-study/.
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Challenges & Opportunities (1) SR

According to CLEPA, up to 500,000 jobs in Europe will be
lost by 2040 in parts of the automotive value chain,
mainly within ICE suppliers. This is the reduction of 84 % of
the current jobs in the ICE value chain;

CLEPA. 2021. ,,Electric Vehicle Transition Impact Assessment Report 2020 - 2040". Transition Impact Study. European Association of Automotive
suppliers. https://clepa.eu/strategy-transition-impact-study/.

The loss of jobs will be partially
compensated by the BEV powertrain
production that is expected to create

226,000 jobs;

Mobility Ecosystem is rising, number of jobs
will be rising — e.g., e-bikes sector, battery
sector, efc.
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Challenges & Opportunities (2) SR

According to Boston Consulting Group, up to 2.4 million jobs will require partly high retraining in this
transition by 2030

While 1.6 million persons need re-skilling within the same job profile,

610,000 persons have to change their job profiles slightly.

In comparison, just 225,000 persons need radical retraining into different job profiles and industries.

Kuhlmann, Kristian, Daniel Kipper, Marc Schmidt, Konstantin Wree, Rainer Strack, und Philipp Kolo. 2021. ,Is E-Mobility a Green Boost for European Automotive Jobs2" Boston Consulfing Group.

Situation

Requirements

Affected positions

Example

Same job profile
Remaining in the
company and profession

with slightly different
requirements

On-the-job training

e

~1,600k

Employee stays in final
assembly of an
automotive OEM

OEM=original equipment manufacturer
Source: BCG

Similar job profile

Change to a similar
industry and / or job
profile

Retraining and
relocation

~610k

Employee moves from
gearbox production to
electric motor assembly

New job profile

Change to other industry
and / or new job profile

Requalification and
relocation

~225k

Employee moves from
auto assembly to
battery cell production

Job losses and job gains (in thousands) across different industries
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2030
ICE=internal combustion engine; OEM=original equip
Source: Eurostat; BCG
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Challenges & Opportunities (3) SR

Sectors supporting the battery sector e.g.:

Mining: Extracting of raw materials — lithium, cobalt, nickel, manganese

Manufacturing: line operators, quality control technicians, production
supervisors

Chemical industry: work with electrolytes and cathode materials

Engineering: Electrical and material engineers

Information technology: Battery management system, artificial intelligence

Energy: workers with expertise in renewable energy, energy storage, and
grid intfegration
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Challenges & Opportunities (4) SR

Industries that have similar skill sets that might be
transferable to the battery sector, e.g.:

Manufacturing experience: Workforce familiar with volume production
processes and techniques. Pharmaceutical; chemical; automotive; industry
with the ultra-clean environment; pulp and paper production industry; etc.

Supply chain and logistics experience: Battery sector requires coordination of
a complex supply chain

Sales and Marketing: Increasing need for workers with sales and marketing
skills to promote and sell batteries

IT industry: Includes skills as data analysis, automation and robotics.

Project management: large-scale, complex projects to be managed
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** Co-funded by the
RN Erasmus+ Pryogramme 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
TS o European Union the Commission cannot be held responsible for any use which may be made of the information contained therein.


https://justtransition.eu/publications

p—
—

Do have any relevant education and
training courses?
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Battery Training Courses (selection) JEnnn

Need for urgent and continuous training courses offer and update

mmElbatts {: Skills @ Learning

4 | Framework ) Platform

BATTERY | EBAZ50

ALLIANCE
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Do you want to know more? JEnn

Are you already or looking for a
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?

CHECK WEBSITE RESULTS PAGE OR CONTACT US!

SECTORAL SKILLS STRATEGY RECOMMENDATIONS FOR THE m#:;smi;:ii‘:":lm NG
FOR THE EUROPEAN BATTERY SECTOR
R EBROEEM Bﬂm SELTOR AND BATTERY TECHNOLOGY
038 036 RELEASE 2
03.7
$anas mos. PalnaTs me. et o,
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-albatis.eu
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info@project-albatts.eu

https://www.project-albatts.eu

@ALBATTS — Alliance for Batteries Technology,
Training and Skills

alpatts

Alliance for Batteries Technology, Training and Skills

@ALBATTST

FOLLOW US / GET INVOLVED
@Project ALBATTS

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

Electromobility

ALBATTS Skills Transition | 2023

CONTACT

Fredrik Hannerz

MSc, Senior Change Manager: Lean Production and Financial Risks
+46708581970

fredrik.nannerz@gtc.com



EV Architecture

/] l“‘
vﬁ

(\}()";’! Ul ;“»

EKNISKOGO1Iege -lectromobility

0 —.




Goteborgs

Tekniska College

HEV

Hybrid o
. Internal combustlon. engine

Electric spark gied)

Ve h iCI e Power Electronics Controller

DC/DC Converter

Exhaust System

Fuel Filler

Thermal System (cooling) Fuel Tank (gasoline)

Traction Battery Pack

Electric Traction Motor

Electric Generator

Transmission

Battery (auxiliary)
afdc.energy.gov
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BEV
B atte ry Electric Traction Motor
E I e C-trl C Power Electronics Controller
Ve h I CI e DC/DC Converter

Thermal System (cooling)

Traction Battery Pack

Charge Port

Transmission

Onboard Charger

‘ Battery (auxillary)

afdc.energy.gov
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Our suite of E-mobility Courses: Strategy and Tactics

To target the key questions regarding the transformation of our
society and the automotive industry

* What is happening?

 Why is it happening?

nen is it happening?

nere is it happening?

no does it effect?

* How will it happen?

... and the most relevant question of all "What's in it for me™?"

W
W
W
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Our suite of E-mobility Courses: Operations (7 days/56 Hours)
* Awareness EV (4h of theory / 32 Participants)

— Environment, Market development, Total cost of ownership, Technology, ...
Battery system overview (8h of theory and practice / 16 Ps)

— Battery technology, Electric safety, Battery Management, Usage, Durability, ...
Li-lon battery system (16h of theory and practice / 16 Ps)

— Cell formats, Physical chemistry, Supply chain, System design, Production, ...
EV charging and power supply (12h of theory and practice / 16 Ps)

— Modes, Behaviour, Infrastructure, Business Model, Power Components, ...

Electrical machines and transmission (16h of theory and practice / 16 Ps)
— Drives Overview, Hybrid Powertrain Topologies, Circuit Theory, ...

Most in-demand course package, by the employees, in Volvo Cars training offers.
Experience: 1000+ participating VCC engineers during the last 45 months!
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Project Findings: Thoughts on Change Management

« We know that our way of life over the past 100 years is no longer
sustainable. We have an urgent need to change our behavior and
the work it performs.

1. If what you're doing is working, do more of it
2. Ifit doesn't work; change the way you do it.
3. If the result still is not satisfactory, then you know that too —2.

* The best definition of an idiot is a person who does things the
same way and waits for the outcome to change on their own.

* Basic knowledge of economics and budget management are
useful prerequisites for change management
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Project Findings: Thoughts on Engineering

* The curiosity about people's needs, how they: feel, think and do
things - is the necessary working material needed to bring about

change. The creative outcome is innovations that lead to modified
behaviors.

» Just look around! A good chance is that most of what you see is
artificial, or merely "reworked nature”. All natural raw materials

refined into products and services, which make it possible to do
things in new ways.

* Engineers are the profession that specialize in realizing ideas for
tools and methods - thoughts and intentions that materialize.
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Project Findings: Thoughts on Education

« The ultimate goal is to share a world of concepts and a 'language’,
to be able to exchange experiences.

* Only reskilling and upskilling can provide the workforce a rapidly
expanding electrification market requires.

* |t takes courage to challenge one's own self-image.

* Heading towards an uncertain future, we know that curiosity and
creativity always pays off. The people who have those abilities,
see what needs to be done - instead of just following outdated
orders that does not produce the desired outcome.
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Business Intelligence and Legitimacy

GTC Electromobility Reference Library

The product of almost four years of exchange between
our coaches/teachers and 1000+ participants at Volvo
Car Corporation


http://www.gtc.com/electromobility/
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GTC Electromobility courses for VCC

L1 1: Awareness Electromobility

[1 2: Battery System Overwiev

[1 3: Li-lon Battery System

[14: HV Charging and Power Supply

[ 5: Electrical Machines and Transmission

Vg



https://www.goteborgstekniskacollege.se/utbildningar/foretagsutbildningar/elfordon-batteriteknik
https://www.goteborgstekniskacollege.se/utbildningar/foretagsutbildningar/elfordon-batteriteknik
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Project Findings: Thoughts on Engineering

* Our biological species is at least 300,000 years old. That ancient
hardware has been updated by cultural reprogramming, to perform
completely novel tasks - by supplying new tools and methods.

* For the last 10,000 years, the population of Sweden has grown
from 10,000 hunters and gatherers to 10,000,000 modern Swedes.
A cultural evolution has increased the production of survivability
1,000 times! It is equally hopeful and terrifying at the same time.

* Progress is an inescapable part of our cultural "DNA".

 'The best way to predict your future is to create it' — Abraham
Lincon



Hi, ’m Tore!

Training coordinator,
VUX Skelleftea.

Skelleftea
t.J kommun



Our city has become a growing centre for the
European battery industry with the increasing
need for battery-skilled employees.

Coordination

Skelleftea

4 kommun



Automation Operator Program

Half of the education are core
courses. Technical English,

Based on a draft <0 ;gliilc(:k?e"ggi;am digitization, working environment,
from Northvolt. October 2020 laws and regulations, group

dynamics, ergonomics, chemistry
safety, CPR, soft skills, forklift
certificates.
Technical part. Mechanical

training, pneumatics, Recruitment
electrical pneumatics, program in 530 applicants since
production technology, collaboration with October 2020, more than

maintenance, trouble

shooting. Northvolt. 200 trained operators.

55% are women. About
70% goes to Northvolt.
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Changed conditions
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Education Map, EQF 4-level.

Upskilling Process
course. Control
Upstream operator
3 weeks . 12 weeks
Installation
electrician.
(Remote
learning
education) Automation
Quality electrician.
technician (Remote
14 weeks learning
Preventive education)
and Automation Network
supportive Operator technician.
maintenance 20 weeks 30 weeks
Material

12 weeks
handler

24 weeks

Automation
Operator,
English.

Automation

Industry

electrician.
(Remote Operator
learning Europe
12 weeks
zo = o
=== Slceolleftea

education)

kommun

%,

Upskilling
course.
Downstream.
3 weeks




Automation educations Vux 2023, EQF 4

2 7 10 12 18 22 24 32 35 42

Automation operator 20 w, 25-28 students

| | | | | | |

| | | | | | I
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
Auta Oh Operato (Process Control Technician 12w) (Process Control Tecl
Upskilling Upstream 3 ctin J-pro 16 students 16 students
operators -
3 weeks)
16 3w| 3w 3w 3w| 3w 3w 3w 3w 3w 3w
students .
Upskilling downstream
opperatorf 3w 3w 3w 3w | 3w ST 3w 3w B ST

Maintenance
technician 12 w

Maintenance
technician 12 w

Quality technician 14 w

nician 14 w, 25-30 students.

Quality technician 14 w

3 weeks
12
students

PLC programming, Siemens.

2022 2023

==
=

Approximate number of trained for 2023 is 600-650, divided into seven different roles.
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Thank you for your time.

tore.karlsson@skelleftea.se
+46706814292

Skelleftea

4 kommun
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