


Foreword

Guillaume Crunelle

Circularity has existed in the European Automotive industry in
varied forms, such as parts remanufacturing, repair &
refurbishment, EOL dismantling, and used car refurbishment.
However, the historically limited focus of major auto players
resulted in a large and thriving independent/informal
ecosystem. Over the past decades, certain major players
ventured into this space, attempting to capture value
organically (e.g., OEM’s Approved Used Car programs) or
inorganically (e.g., Stellantis’ acquisition of Aramis). Yet, the
maturity of most large auto players in circularity remains
limited so far.

As the industry gears up for a paradigm shift to an electrified
future, we believe that the stage is set for a new erain
sustainable automotive manufacturing, one that reimagines
the entire lifecycle of vehicles. Several tailwinds are
accelerating this transition, including revamped circularity
regulation (e.g., for ELVs & batteries), stringent emission
targets, an erosion of traditional value pools (i.e., EV’s impact
on aftersales), and a growing imperative for resilient European
supply chains.

Jean-Michel Pinto

Partner Partner Partner
Automotive Sector Lead »ix Automotive Consulting Lead Automotive & Mobility Lead
France p~  France Belgium

A transformation of such scale would require investments,
reimagined business models (B2B vs. B2C), partnerships, new
org. capabilities, etc. As with all transitions, there are likely to
be winners and losers. Those that move rapidly to develop
scalable circular ecosystems, and those that will remain
dependent on others’ ecosystems at exorbitant cost to comply
with regulations and to weather supply chain crises. Today,
fortune favors large OEM incumbents with large retail
networks, access to a large car parc, scalable reverse logistics
infrastructure, etc. However, only time will tell which player
has the foresight, innovativeness, and agility to create and
capture maximum value.

In this publication, we delve into the dynamics of circularity
and the potential white spaces of opportunity for auto players,
posing key questions about the future Automotive landscape
and winning business models. This is part of a broader
initiative by Monitor Deloitte to address this exciting, evolving
topic of circularity in the Automotive industry, as part of its
sustainable transformation. To find out more about these
topics, please contact us or visit our website.
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Current state

of circularity

An under-tapped
opportunity

There is a massive business opportunity for circular business models in the
European Automotive ecosystem

Varied circular models have been deployed by the industry so far, however
many are still evolving in terms of technology or business maturity

Among the myriad challenges involved in deploying circular models, the
multiplicity of ecosystem stakeholders and their levels of fragmentation
are key impediments to maximizing value capture

Potentially deterred by the inherent challenges, ecosystem players are at
varied stages of circular maturity, deploying a broad range of strategies
that trade off value capture potential for levels of risk and cost

Consequently, several white spaces exist for companies to diversify into
new circular activities and maximize value realization from circularity



Each year, “15m cars enter the European market, ~290m are in use and ~10m are
scrapped, representing a massive opportunity for circularity

~15m new cars ~290m cars in use'l ~10m cars are scrapped
enter the European market within a complex ecosystem with multiple stakeholders through varied channels
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New cars TR Scrap cars

Several circular models for parts/vehicle life extension

“ Reuse /" Repair & Remanufacturing (4) Retrofit /" Refurbishment

Sources: 1. ‘Vehicles in use in Europe’, ACEA (2022) — Not including Russian & Turkey



https://www.acea.auto/files/ACEA-report-vehicles-in-use-europe-2022.pdf

Although automotive stakeholders operate a broad spectrum of circular models...

MODELS THEMES!

DRIVERS?

WHO?3

PRODUCT LIFE EXTENSION
Prolong product lifespan for mobility & non-
mobility applications

® Parts Reuse & Resale
,/' Parts Repair & Remanufacturing
ﬁ Vehicle Refurbishment

® Retrofit

L’} Second Life

Incremental revenues Cost savings

Inherent Customer Value

Proposition Differentiated positioning

Supply chain resilience Sustainability imperatives

BMW Mercedes-Benz Volvo Cars
Renault Jaguar Land Rover  ZF Friedrichshafen
Forvia Valeo Hyundai Mobis

SUSTAINABLE DESIGN
CIRCULAR INPUTS

PRODUCT AS A SERVICE

Retain product ownership and offer mobility as a
service for medium to long-term needs

& Leasing
€5 Subscription

&» Shared Mobility

Incremental revenues Cost savings

Inherent Customer Value

" Differentiated positionin
Proposition P &

Supply chain resilience

Sustainability imperatives

Volkswagen Renault Volvo Cars
BMW Mercedes-Benz Stellantis
Ford VinFast

RESOURCE RECOVERY

Recover materials during manufacturing &
across the vehicle lifecycle for resale or to feed

supply chain

Dismantling & Scrap

kﬂ Recycling

Incremental revenues

Cost savings

Inherent Customer Value
Proposition

Differentiated positioning

Supply chain resilience

Sustainability imperatives

Toyota Mercedes-Benz Volvo Cars
Jaguar Land Rover Michelin Valeo
Forvia Continental Plastic Omnium

Notes: 1. These represent key circular business model themes, with Sustainable Design & Circular Inputs as key enablers or catalysts of circularity; 2. Includes only key drivers for adoption and not all benefits (e.g.,
cash flow improvement, feedback loop for design, etc.) — Regulation is assumed to be a key underlying driver for all circular themes; 3. This represents a non exhaustive list of companies leveraging this model
Source: Based on publicly available information




... only a few of these circular models are relatively mature

MODELS

MATURE

/ Parts Repair & Remanufacturing

Supported by regulation and market dynamics (e.g.,
customer preferences), these mature models with
healthy profit margins (e.g., 30-40% for
remanufacturing) are well established and growing
businesses, although there exists high potential for
consolidation in parts repairs.

- Product Life Extension

TRANSITIONING

%)

Dismantling & Scrap

Recycling?

Vehicle Refurbishment

Parts Reuse & Resale

Often fragmented, and less-technologically mature,
these circular models are witnessing significant direct
involvement of Auto OEMs, driven by regulation. This
could potentially drive industry consolidation and
increased capital inflows.

Notes: 1. Recycling focuses specially on secondary materials relevant to the automotive industry (incl. metals, plastics, battery materials, etc.)

Circularity in the Automotive Industry

- Product as a Service - Resource Recovery

EMERGING

la Second Life
Retrofit

Subscription

Shared mobility

Despite several initiatives being deployed on a small
scale, the long-term viability of these businesses is
still to be determined. Except for shared mobility,
few prominent players are present in each circular
model. Scalability of the models remain a key success
factor.



Automotive stakeholders exhibit varied maturity levels regarding circularity...

. Segment average Segment range

° STAKEHOLDERS?
x x

Advanced
Advanced

@ OEMs ‘

Proactive: Several first-
movers are driven by

business opportunity and Parts suppliers ‘

not just regulation

. Greater alignment of
Reactive: target only proven business strategy & product
models & respond to

design with circularity Fleets
ecosystem pressure (e.g., ) )
consumers, OEMs) - More integrated circular

L. . . ops. to maximize synergies
Limited integration across

circularity initiatives + B2C circular models to Retailers ‘
enhance value (OEM & Aftermarket)

Ad-hoc: Focus on obligatory

and “must-do” activities
Typically, B2B circular

models — for collection &
remarketing?!

Siloed circularity initiatives
with limited synergies

Insurers '

Notes: 1. At Deloitte, we define circular models as having 3 key steps — Collect, Value & Remarket; 2. Repair, Salvage, Scrap and Recycling companies are considered as “circular
native” companies and hence are not specifically assessed on maturity



...While several growth opportunities remain under-tapped

Figure 2: Presence of automotive ecosystem stakeholders in capturing value from major circular business

» 7 -~ % ® bee S
Parts Parts Parts Vehicle Dismantling  Recycling Product
Reuse & Resale  Repair Reman Refurb. & Scrap as a Service*

- Although OEMs are more consistently present
across multiple circular models, directly or via
OEMs * . .
partners, there is potential for other players to
. capture more value via aftermarket circular
Retailers?
models
. Significant untapped opportunity in PaaS®
Repair comp. & - - * * * models, as they are mostly deployed by OEMs
networks? and fleets for vehicles, rather than for individual
arts
compantess | % | LR B oo * "
Salvage comp. & - - * - - * - Due to evolving ecosystem dynamics, certain
dismantlers stakeholders will possess an edge in enabling
Scrap processing - - selected circular models (e.g., repair networks
companies as key enablers of part collection and B2C
model deployment)

Potential growth

Limited/no presence - Limited to Moderate presence - Established presence opportunity

Notes: 1. Includes OEM dealers and general aftermarket retailers; 2. Includes Insurer repair networks —insurers have not been included separately as they do not play a major operational role
in circularity beyond operating repair networks; 3. Does not include Dealer-owned Refurb operations; 4. Includes Leasing, Subscription & Shared Mobility circular models; 5. Product as a Service




Evolving regulation is expected to transform stakeholder roles within the
automotive ecosystem and the structure of future circular models

Decarbonization will continue to be a major driver for circularity due to the
@ significant carbon footprint reduction achieved via secondary materials

Addressing significant price volatility of key raw materials would
increasingly necessitate circular strategies

Evolution of

the ecosystem

Severa/ tGIIWIndS at for raw material supply chains and the need to offset high costs &
play production emissions

Electrification will be a catalyst for circularity due to the growing pressure

Driven by varied trends, the gradual shift of value generation from new
vehicles to vehicle lifecycle management will enhance the attractiveness of
circular business models

Paradigm shifts in the ecosystem will drive higher circularity in the industry,
but each stakeholder group would be impacted differently




Circularity presents 4 key imperatives for automotive companies in Europe

Avoid dependencies

Minimize dependencies on critical parts and raw
materials supply, reducing risks of disruption to supply
of semiconductors or battery materials (Li, Co, etc.),
and mitigating exposure to price volatility

Ensure sustainable supply

Capture supply from circular channels to ensure
minimum volume requirements for profitability by
partnering with other stakeholders or creating
consortiums to reduce collection costs

Ensure future readiness of the business against
upcoming regulations on repairability/recyclability,
recycled content and End of Life responsibility (i.e.,
ELV directive)

Reduce carbon footprint

Leverage circular channels as sustainable sourcing,
reducing consumption of energy and CO2 in parts
creation by targeting key materials that have a
major impact on carbon footprint such as
Aluminum, Steel, Plastics, etc.



Varied factors will likely shift the balance of value creation towards vehicle lifecycle
management

4  REPAIR &  REFURBISHMENT &  END-OF-LIFE
wd
2 &
< L
> x
o
Lower purchasing power due to - Regulatory focus on increased - Longer life of on-road vehicles - Regulation to drive OEM focus
inflation part reuse & vehicle life OEM focus on ownership on end-of-life management
9 Higher urbanization rate extension models (e.g., subscription) - Mandated incentives to
> g Rise of mobility alternatives ExpanqlTIg lIJCSEddca_‘r market Higher demand for spare parts EE\(/:;)Eragdel'customers & ATFs for
x E (shared mobility, greener f]eesgf%ar s?lpare)panr:ses greater for frequent refurbishments andling
(a) mobility options) ) o of e OEM-certified refurbishment Elg:er.emphasm on circularity
Higher environmental onger lite ot on-road venicles and warranty extension y design
awareness - Increased repair needs (e.g., EV increases trust in reconditioned . Targets for recycling & reuse
batteries; faster EV tire wear) vehicles rates, and use of recycled
content (material-specific)
of consumers would accept green replacement parts in their vehicle 2 COMEITEIS 17 SO O VSR (THEESIEE) I 8 B e
GEnELLAER 85% . . . p & P ) p e service that allows access to different car models from the same
INSIGHT repairs if there is no significant decrease in quality and durability

brand3

Notes: 1. End-of-Life Vehicles
Sources: 2. For UK consumers, Consumer Intelligence (2022); 3. For US consumers, ‘Global Automotive Consumer Study’, Deloitte (2021)



https://atfpro.co.uk/85-of-uk-motorists-prepared-to-accept-green-parts/?utm_source=rss&utm_medium=rss&utm_campaign=85-of-uk-motorists-prepared-to-accept-green-parts
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-2021-global-automotive-consumer-study-global-focus-countries.pdf

The paradigm shift to circularity has varied, but significant, implications for key

stakeholders

@ OEMs

Uncertain consumer

Electrification . adoption; revamp of

aftermarket model

Car parc electrification

Part suppliers

Retailers?

Aftermarket revenue
impact; Need for new
capabilities & services

Need for substitute value
streams; investment in
ICE aftermarket

KEY STAKEHOLDER3® CONCERNS

Salvage companies
g P

& Dismantlers

Long-term impact on used
parts opportunity

@ Scrap processing
companies

- Decarbonization regulation
Changing - Circularity & EOL regulation
regulation - Eco-design requirements

- Reporting mandates

Regulatory compliance; new
capabilities & infrastructure;
Existing business impact?

Uncertain role to be
played in sustainability
shift

High secondary material
expectations; eco-design
imperatives

Revenue impact due to
potentially higher OEM
role

Revenue impact due to
potentially higher OEM
role

- Traditional competition (e.g.,
low-cost competitors)
Non-traditional competition
(e.g., vert. integrating players)

Medium- to long-term
impact of low-cost EV
competitors

Intensifying
competition .

Growing commoditization

& low-cost competition

Intensifying competition
for EOL cars; Need to
diversify/vert. integrate

Higher competition for
EOL cars; Need to
diversify/vert. integrate

- New commercial models (e.g.,
Agency)
Subscription & used car
leasing models

Dealer relations impact;

Evolving go-to-

N ili e
market models ew capability dev.;

Financial & risk impact

Regulation will play a major
role in driving the
mainstream adoption of

SELECTED QUOTES circular models such as used
spare parts
- Major OEM T

Develop ability to capture
B2C potential (esp.
aftermarket)

Agency model

(11
The Agency model will have
a significant impact. There is
a strong need to explore
other opportunities

. . - Major dealer network
- Major parts supplier T T

Our margins are under
pressure as OEMs are
requesting a higher
percentage of recycled
aluminum

% Limited impact

Notes: 1. Includes OEM dealers and general aftermarket retailers; 2. Certain circular models such as used parts sale could cannibalize aftermarket part
revenues; 3. Only stakeholders whose current operations & value capture might be significantly impacted by these paradigm shifts have been included

Circularity in the Automotive Industry

Long-term impact on
access to EOL cars due to
OEM or Fleet B2C models

i We actively seek OEM

partnerships to capture
more value. In parallel, we
are investing in electric car
dismantling
- Major dismantling co. T

Moderate impact

Long-term impact on
access to EOL cars due to
OEM or Fleet B2C models

€ ‘Our partnerships with OEMs

are a major source of value.
If OEMs get directly
involved, it could impact us
significantly
- Major scrap company T

- Significant impact

13
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Key future

considerations

Strategies that suit
potential scenarios

While there are key certainties regarding how the automotive
ecosystem will evolve, two major uncertainties remain

Considering these key uncertainties, four scenarios pertaining to
circularity for the automotive ecosystem could potentially take
place

The roles and associated bargaining power of each automotive
stakeholder group vary across these different scenarios

Depending on the role they expect to play, automotive
stakeholders can adapt their chosen strategy to capture value via
circular models while balancing risks



Several key certainties & uncertainties will shape the future automotive ecosystem...

of car parc will
transform the automotive value chain

=5 will drive circularity
ses (esp. ICE) will need to

(=)

ﬂi’l will enable more

circularity potential

, will be
Z
7 increasingly used

a of critical materials will foster
@@®  recycling

will represent

Y models will
become more prevalent

/ will intensify in the
business

2 will grow in
scale & market share

KEY UNCERTAINTIES

Stagnant Adoption of service models . .
i A . ﬁ H h
adoption (incl. shared mobility) igh adoption
Stakeholder- . Producer-
- Impact of Regulation on g
specific responsibility

circularity & stakeholder roles

circularity targets driven requlation

Note: Other drivers may also play a role in shaping these 2 key uncertainties

For example, the potentially mainstream deployment of autonomous vehicles
may drive higher adoption of shared mobility and the adoption of green
hydrogen could impact regulation



B. OEM Consortium

Regulation strongly favors high OEM control of circularity
The OEMs dominate the market, while other stakeholders act
as partners or enablers

Consortiums are likely to be adopted by small to medium-
scale OEMs

Traditional non-PaaS? models remain the norm

C. The Wild West

Varied stakeholders! fight to capture value, with bargaining
power decided by market forces

Traditional non-PaaS? models remain the norm

Existence of varied consortiums & partnerships for circularity
EOL handling stakeholders have high bargaining power

Notes: 1. OEMs, Fleets, Part suppliers, Salvage companies & scrap processing companies; 2. PaaS refers to Product as a Service

... With four major scenarios that are likely to emerge over a 10-year horizon

A. Winner-Takes-All

Regulation strongly favors high OEM control of circularity
PaaS models are dominant GTM models

OEMs with robust PaaS? models have a competitive
advantage

Other stakeholders focus on building OEM partnerships

D. Owners’ Choice

PaaS? models are dominant GTM models

Owners — captive lessors, banks, etc. — compete for control
of value capture from vehicle circularity

Growing aftermarket opportunity attracts more players (e.g.,
Part suppliers), intensifying competition

EOL handling stakeholders have high bargaining power



Stakeholder roles regarding circularity are likely to vary across these scenarios

O @

Leaders Key partners Enablers?
Complement owners by providing
capabilities owners do not want to Provide specific services to owners
develop in-house and scale of coverage

Control product/material and value
capture flows

g A. Winner-Takes-All OEMs & Fleets!

@ B. OEM Consortium

@ C. The Wild West

@ D. Owner’s Choice

- High bargaining power Moderate bargaining power Low bargaining power

Notes: 1. Including shared mobility; 2. Including logistics companies




It is key for companies to set a clear ambition for their future

CO N CI U Sio N circular models, before defining Where to Play, How to Win, and
what capabilities should be developed

As the opportunities & landscape evolve, companies should adopt
an agile approach to test & learn via pilots to adapt to a new
tomorrow




Going forward, companies will need to consider several key choices to define their future

circular strategy

Target positioning

What should be our target
positioning within the
automotive ecosystem given
our current size & scope of
operations?

3

Where will
we play?

B2B vs. B2C models

Which model is best suited to
the target positioning &
inherent value proposition?

Differentiation vs. cost
leadership
To what extent should we

adopt a differentiation vs. cost
leadership approach?

b 4
.

How will we win

and capture value?

Ecosystem partnerships

What strategic partnerships
are needed to enable
circularity at scale, considering
trade-offs with value
captured?

Make or buy decision

Should circularity be enabled
through internal or external
capabilities? Which should be
our core capabilities?

an
-

A

What capabilities
must we have?

Digital capabilities

How should we develop our
digital capabilities to support
these models?

Traceability capabilities

How could we incorporate
blockchain & other
technologies for traceability
and certificate validation?



Interested in discussing this further? Then, please reach out to us.

Set up a 1-1 discussion Organize a workshop Collaborate together
With you and your team to discuss in- with your Leadership Team to drive to define your future circular model
depth insights the circularity thinking forward and bring your vision to life
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To navigate the future with confidence, organizations need to
make and act upon the right choices: clear, timely and
inspirational choices that deliver growth in a dynamic, disrupted
world.

Monitor Deloitte’s strategy practitioners combine deep industry
insights with cutting edge methods to help leaders resolve their
most critical decisions, drive value, and achieve transformational
success.

We work with chief executives and their teams to catalyze
enterprise wide, strategy-led transformation to realize full
business value, leveraging deep perspectives about customers,
technology evolution and disruption, sector-blurring ecosystems,
and changing sources of competitive advantage.
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