Changing automotive
work environment: o

Job effects in Germany .z
until 2030 '

Key results of the study




Summary of key findings

In total, the number of jobs in the German automotive work environment will remain constant until 2030. However, as
a result of the electrification, there will be a significant shift of jobs between the relevant industry sectors.

Some industry sectors, such as automotive OEMs as well selected suppliers will see a heavy reduction in number of employees (Automotive
OEMs: ~-70,000 jobs, ICE-focused suppliers: up to -95,000 jobs, maintenance and repair industry: ~-15,000 jobs)

Other industry sectors, such as ICE-unfocused suppliers will see an increase in employees (-~ +95,000 jobs)

Within the adjacent industries (e.g., energy infrastructure) a strong growth is expected ( ~ +110,000 jobs) - however, as those industry
sectors are currently very small, their importance compared to the core automotive industries will remain low

Consequence: There will be strong temporal, industry & job-family related as well as regional shifts in the labor market.

Following overall volume fluctuations (coming from a COVID induced reduction) there will also be a fluctuating demand for employees
70,000 jobs will see a completely new occupational field, further 200,000 jobs will undergo a fundamental change. For 500,000 jobs, there
will be the need for on-the-job advanced training and education. This will result in substantial resource requirements for the respective
companies and employees

In Eastern Germany, 10 % more jobs will be created. In Southern Germany, the job development will remain constant

For a successful transformation, companies as well as politics are required:

Source: BCG

With regards to timing, companies need to determine the demand for qualification, training and restructuring measures based on their
"2030 target picture”

With regards to the changing scope of work, politics needs to build an appropriate infrastructure to successfully cope with the enormous
demand for additional qualification and advanced training

With regards to the regional perspective, politics should create incentives to stimulate the localization of emerging industries in regions
that are negatively affected by the future developments
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1.7 million jobs in the automotive work environment
spread across eight industries

Number of employees (2019, in thousands)

Core
automotive

Adjacent
industries

Source: EuroStat; BCG

Total

OEMs
ICE-focused suppliers
ICE-unfocused suppliers

Maintenace and Repair

Equipment & Services

Energy production
Energy infrastructure
Recycling

I 50

d.
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6 Trends impact employment in considered industries

Market volume

Change in the number of vehicles produced and sold and the resulting vehicle
fleet on the roads

r 1

2\ . Technological development, especially with regard to the increasing importance
Lé\\_, Technology evolution of software in the vehicle
@m@ Product mix Distribution of vehicle classes produced across the different price segments

(entry vs. premium)

Productivity gains

Increase in productivity, allowing higher output with the same number of
employees

al

Shift to EV

Increase in the share of (fully) electric vehicles within production and sales

o

Source: BCG

Job offshoring

Offshoring of jobs to other European countries

Copyright © 2021 by Boston Consulting Group. All rights reserved.



Sum of trends keeps employment stable ...

Job losses and job gains (in thousands) due to various trends

|

1.690 -
[ L
/ -
Market Technology Product Productivity Shift Job
volume evolution mix gains to EV offshoring
2020 Trends

Source: BCG

2030

d.
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... but leads to significant shifts between industries

Job losses and job gains (in thousands) across different industries

Core
automotive

Adjacent
industries

Source: BCG

2020

OEMs

-14%

// 1.690 |

Strong reduction in production due to
lower labor content in BEVs

ICE-focused suppliers

-39%

Strong downsizing in all areas due to
falling demand from components

ICE-unfocused suppliers

18%

Expansion in all areas, driven by cell
production facilities in particular

Maintenace and Repair

-7%

-15

Reduction due to lower maintenance
requirements for electric cars

Equipment & Services

7%

T
T

Slight build up through rebuilding in
factories of OEMs and suppliers

Energy production

471%

95
15
25

Build-up due to increasing capacities and
higher share of renewable energies

Energy infrastructure

1680%

TR

Increase for the production, installation
and operation of charging infrastructure

©®E 0 0@ @

Recycling

2030

H.......
R

[ s

—> +25

o

Unchanged, service life of electric cars is
longer than the period under review
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@

Transition of

job positions
in 3 perspectives

Transition
over time

Transition
between
industries &
job families

Transition
across regions

Employment needs change
continuously

~800 thousand jobs have
partly high training
requirements

Slight regional effects
expected, East Germany
expected to benefit

Source: BCG

d.
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Employment needs change continuously

Number of workers required (in thousands)

1.7 Sharp drop in demand, but employment more stable
0% due to balancing measures taken by government
1.5
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Transition between
industries & job families

800k positions with dedicated training needs

Same job profile Similar job profile New job profile
Remaining in the company T .
S and profession with slightly Change to a s?mllar 1qdustry Change to othgr mdusFry
. . and / or job profile and / or new job profile
different requirements
Measures On-the-]ol? training Retraining and relocation Requaljfication and 3
required necessary relocation necessary
Affected positions ~500k ~200k ~70k ﬁ
. Employee gearbox Employee §
Employee final assembly X . X
Example automotive OEM production to electric battery gell 2
motor assembly production 3

Source: BCG 8



Small regional effects expected in Germany

— Germany

Regional impact on jobs in Germany [in k]

Differences across regions

due to specific industry structure

Western Germany

+6k
283 289 (+2%)

Jobs in

2019 2030 2030 vs. 2019

Transition
across regions

Northern Germany

[ 1]

2019 2030

+5k
(+1%)

Jobs in
2030 vs. 2019
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Baden-Wurttemberg
452 450

Jobs in

2019 2030 2030 vs. 2019

Eastern Germany

179 195

+16k
(+9%)

Jobs in
2030 vs. 2019

Source: BCG

2019 2030
Bavaria
416 414 -2k
(~0%)
Jobs in
2019 2030 2030 vs. 2019
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Companies &
politics should

continue to
act to master
the transition

~ N

—~

Companies

Analyze status quo with regards to future product evolutions and demands,
operations & job profiles (already done in many places)

Develop a company-specific target picture for 2030, based on a "greenfield"
approach - question "make-or-buy” (e.g., battery cell production)

Intensify strategic human resources planning to enable change within the
company

Develop retraining and upskilling programs as well as recruitment and
restructuring programs

Politics

Create awareness within sectors and companies (especially SMEs) about the
upcoming changes and necessary transition

Tailor educational curricula towards new technologies and specifically train
job seekers to address them

Conduct strategic workforce planning at the state level to understand supply
and demand from a time, regional, and content perspective

Support "matching” of supply and demand for job seekers (e.g., by building an
appropriate platform)
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Disclaimer

The services and materials provided by Boston Consulting Group (BCG) are subject to BCG's Standard Terms

(a copy of which is available upon request) or such other agreement as may have been previously executed by BCG.
BCG does not provide legal, accounting, or tax advice. The Client is responsible for obtaining independent advice
concerning these matters. This advice may affect the guidance given by BCG. Further, BCG has made no undertaking
to update these materials after the date hereof, notwithstanding that such information may become outdated

or inaccurate.

The materials contained in this presentation are designed for the sole use by the board of directors or senior
management of the Client and solely for the limited purposes described in the presentation. The materials shall not be
copied or given to any person or entity other than the Client (“Third Party”) without the prior written consent of BCG.
These materials serve only as the focus for discussion; they are incomplete without the accompanying oral commentary
and may not be relied on as a stand-alone document. Further, Third Parties may not, and it is unreasonable for any
Third Party to, rely on these materials for any purpose whatsoever. To the fullest extent permitted by law (and except
to the extent otherwise agreed in a signed writing by BCG), BCG shall have no liability whatsoever to any Third Party,
and any Third Party hereby waives any rights and claims it may have at any time against BCG with regard to the
services, this presentation, or other materials, including the accuracy or completeness thereof. Receipt and review of
this document shall be deemed agreement with and consideration for the foregoing.

BCG does not provide fairness opinions or valuations of market transactions, and these materials should not be relied on
or construed as such. Further, the financial evaluations, projected market and financial information, and conclusions
contained in these materials are based upon standard valuation methodologies, are not definitive forecasts, and are not
guaranteed by BCG. BCG has used public and/or confidential data and assumptions provided to BCG by the Client.

BCG has not independently verified the data and assumptions used in these analyses. Changes in the underlying data or
operating assumptions will clearly impact the analyses and conclusions.
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