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BCG perspective on the future of the European automotive industry




Summary: Policy-makers, OEMs and suppliers need to act now

Risk factors of the European automotive industry

In the past, European OEMs benefitted from five long-standing competitive advantages. However, these advantages are currently at risk:
» Technological leadership of the ICE technology. While the powertrain electrification resets the scale, ADAS & digitalization shift the focus
» Efficient production costs. Long-term higher energy prices & increasing lack of skilled labor puts Europe’s industry at a disadvantage

» High brand value. New OEMs with better digital features & fully fledged omni-channel approach differentiate their go-to-market

» Favorable global geopolitics. De-globalization is straining the cost-efficient global supply chain setup & easy access to many sales markets
« High profits with JVs' in China. Innovative & cost-efficient local players are rapidly taking market share from European OEMs

Outlook on the European automotive industry

The global challenges faced by the European auto industry create high uncertainty. The industry's future is at stake, with a range of

outcomes possible based on actions taken by policy-makers, OEMs and suppliers. To provide clarity, we analyzed three scenarios:

» Gradual decline: The global market share of European OEMs tumbles from 26% to 12% by 2040 leading to a loss of €145 billion (-32%) GDP
contribution per year, a loss of 1.5 million jobs (-37%) and a decline in European tax revenues of €34 billion (-36%).

* Maintaining pace: European OEMs stay competitive, and their market share only declines from 26% to 24% leading to a loss of €37 billion
(-8%) GDP contribution per year, a loss of 300 thousand (-7%) jobs and a decline in European tax revenues of €3 billion (-3%).

* Securing the lead: European OEMs boost their global market shares from 26% to 32% by 2040 resulting in an additional GDP contribution of

€70 billion (+15%) per year, an increase of 800 thousand (+20%) jobs and an uplift in European tax revenues of €25 billion (+26%).

Recommended Actions

European policy-makers, OEMs and suppliers need to act now to avoid the worst consequences & regain advantages over the competition:
» Policy-makers must acknowledge the gravity of the situation, develop comprehensive industrial policy and encourage local ecosystems
* OEMs cannot rely on their current strongholds and must build new competitive advantages in BEV, ADAS, digital and production automation
» European suppliers must develop regional play for China, drive innovation in BEV, ADAS & digital and build supply chains for rare earths

1. Joint venture
Source: BCG analysis. 2 BCG



Classic competitive advantages of European Auto industry are under threat

Classic advantages

Source for advantage

Tech leadership in ICE vehicle development & product
differentiation via high-quality vehicle engineering

Emerging threats

New entrants in BEV (esp. Chinese & US) with strong
differentiation in digitalization, connectivity & ADAS

Cost-efficient production via leadership in industrial
operations, economies of scale & low energy prices

Increasing energy prices, rising lack of skilled labor in
Europe, and novel production methods by new OEMs
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Brand
value

High brand value and loyalty (esp. in China), distri-
bution supported by strong wholesale dealer networks

New OEMs positioned as innovative brands and go to
market with customer-centric omnichannel approach

(Geo)-Political
environment
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Globalized supply chains & value creation, enabled by
free trade agreements & political industry support

Economic decoupling & sanction impeding global trade;
challenging access to reliable, cheap raw earths

Sales market
China
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Source: BCG analysis

Chinese Joint Ventures allowing for local production
and access to high-volume, high-margin sales market

Innovative & cost-efficient Chinese OEMs gaining
market share, nationalistic consumer sentiment
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Comprehensive model built to assess the future role of the auto industry

Role of auto industry today

| Schematic |

Future role of auto industry

Electrification Software-defined car Shared ownership

How do general automotive trends
impact the future of the industry?

GDP — GDP
Employment _ Employment
Taxes paid — Taxes paid
Equity value — Equity value

Source: BCG analysis

How do drivers of competitiveness
impact market share of
European companies?
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We modelled three future scenarios for the European auto industry

1

in EV, con-
nectivity and ADAS; EM' OEMs enter
due to energy prices & labor cost

as US & Chinese
OEMs attract customers with tech

as global geopolitics
harm international trading relations

Poor prospects for European Auto industry

1. EM = Emerging Markets
Source: BCG analysis

4

. Maintaining pace

Strong challenge by EU OEMs in
ADAS, digital & battery tech ability

Competitive production cost due to
better energy sourcing & automation

Brand value retained although with
more challenge from foreign OEMs

Limited economic decoupling with
notable presence of EU OEMs in CN

Beneficial development for European A-

N
aha
. Securing the lead

European OEMs pioneering in ADAS,
connectivity & battery technology

Cost advantage due to green energy
technology & high automation levels

Brand connection elevated through
personalized technology experiences

Open trade relationships enabling
high value creation outside EU
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Drivers determine the competitiveness of European OEMs at home and abroad

Source: IHS Markit Automotive, Light Vehicle New Vehicle Sales & Production, Jan 2023; BCG analysis

Market share of
European OEMs

Status quo 2022 @ S2: Maintaining pace '40 & S3: Securing the lead ‘40

Share Share

67% 40% 70% (+3pp)

i 21% 10% 30% (+9pp)
*

. 20% 5% 22% (+2pp)

RoW 15% 5% 23% (+8pp)

———

% Tech leadership
t‘%ﬁ (Geo)-Political environment

Cost advantage

Brand value

Sales market China
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Role of the European auto industry is at the crossroads

GDP
(€billions)

Today

Future

| Like-for-like volume comparison' |

GDP by
OEMs &
suppliers
in Europe

Gradual decline

314

Scenario 3:
Securing the lead

Scenario 2:
Maintaining pace

423
(-37 | -8%)

530
(+70 | +15%)

Employment
(millions)

White-
and blue-
collar jobs

Taxes paid
(€billions)

Payroll &
corporate
taxes paid

122

Equity value
(€billions)

European
OEMs &
suppliers

1. For comparability, forecast is based on constant total volume in future vs. today.

Source: BCG analysis

(tfassse 763
. (+208 | +38%)
scenario)
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Key observations on the role of the European automotive industry

)) Base scenario sees role of automotive industry in Europe declining vs. today driven by loss of market share across the
world, mainly to new Chinese, but also to US and emerging-market OEMs

)) Significant downside risk due to difficulty in BEV differentiation, reduced cost competitiveness, and competition
from new OEMs means that GDP, employment and tax contributions could shrink by up to 35% vs. today

)) Considerable GDP & profit opportunity in software, but European industry challenged in capturing overseas share, as
China develops own local-for-local AD & connectivity SW and US hold major software capabilities which it will export

)) Overall, downside risk higher than upside potential given today's outsized role, yet considerable opportunity for
European auto industry to create advantage and be a growth engine for Europe - action urgently required

Source: BCG analysis
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Now is the time for European policy-makers, OEMs and suppliers to act

Policy-makers

» Develop clear industrial policy for
business location and local industry

» Enable local ecosystem to build
sustainable competitive advantage

e Ensure minimal disruption to global
trade and continued access to
foreign markets

Source: BCG

oo

European OEMs

e Do not rely on current stronghold -
competition in European market
will intensify dramatically

» Build new competitive advantages
in BEV, ADAS/AD, digital, cost - the
strengths of today will not be the
ones of tomorrow

» Rise to the severity of the
challenge - today's BEV dynamic in
China is looming for Europe in
the future

European suppliers

» Develop regional play for China -
drive business with right partners
to plant seeds for future

» Drive innovation and capabilities in
future trends - BEV, ADAS/AD,
digital

» Build resilient supply chains both
for rare earths & commodities and
manage costs
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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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