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E-motor for e-bikes
Moteur de velo electrique

Opportunity description




0 E-bike motors - Overall assessment

Strongly growing market of motors for e-bikes opens the way for assembly
capacity in France, and also component manufacturing

Synthesis by domain

Market attractiveness

» Demand of electric motors for e-bikes is
expected to grow quickly, mostly supported by
the increase in e-bike penetration

 Current market is strongly consolidated with 4
players generating almost 80% of the market
share, but strong potential attracts many new
entrants who innovate and offer new products

» Windows of opportunity exist for newcomers —
especially, e-motors could represent an
interesting diversification opportunity for
automotive tier-1 suppliers with expertise in
mechanical systems

Ja

Market accessibility for
French players

« Technical barriers to entry are relatively low for
the assembly process itself, but significant R&D
is invested into components themselves to offer
innovative solutions

» CAPEX required varies between EUR 5 m and
EUR 10 m for a plant assembling c. 100 k e-
motors

* France benefits from a strong pool of industrial
players for the assembly and manufacturing of
subcomponents

« Several French e-bike manufacturers are well
positioned on the market to create significant
traction in France, and would likely leverage a
French ecosystem of e-bike subcomponents

A

Source: Roland Berger

Attractiveness for France

* France is a suitable location to create one or
several assembly plants of e-motors (between
100 k and 500 k units per year), given the
increasing needs in Europe and that several e-
bikes manufacturers are in France

 E-bike motors assembly could create up to
1,000 to 1,500 direct employment jobs in
Europe, of which 300 min. may be created in
France considering local ambitions in the bike
industry

* Other subcomponents, especially mechanical
parts (frames, brakes, etc.), could also be
manufactured in France, and create an
extensive, resilient industrial ecosystem,
contributing to more sustainable transportation

means
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0 Market Attractiveness

Hub- and mid-drives are the two main categories of motors for e-bikes, but each
addresses different segments of the market

Types of e-motors for bikes

* Hub and mid-drive currently
have roughly the same
Description _ _ penetration rate (c. 50%
. ) . All-in-one system with each)

E-motor located in the rear or E-motor integrated at pedal integrated motor and gearbox

L : : — Hub-drive addresses
E@ front wheel hub assembly level ;nstsgrl;?t’;(led in the pedal mostly entry bikes (¢.g.,
; y shared city fleets), though
they may address high-
Key components end segments too if well
' g ‘ optimized
‘é 0 ' I;/Iztor F— shat - Mid-drive focuses on the
S ‘ Planetary gears k ror eduction : Electronics . « Integrated systems are
— Electronics o e sensor Coarbox housing currently mainly developed
© — y e
5 Motor for specific niches (e.g.
Pros + Simple architecture ~ » High stability and riding feeling « High stability and riding feeling ultra premium, cargo)
 Ease of mounting/dismounting for repair and < Torque in the pedal system for better » Smooth gears shift without levers
maintenance efficiency » Compact and protected system (e.g., lower . Manuf .
maintenance) anufacturing process

consists in assembling all
components (e.g., stator,

Cons * Rear weight making some uses « Custom made frame needed * Custom made frame needed and complex rotor, housing, electronics)
unappropriated (i.e. MTB) » Expensive motor system assembly process °
* More frequent maintenance (e.g., exposed to < Noise issues » Expensive system f Y
debris and weather) o, °

Regrouped in the mid-drive segment in the market sizing

Source: Expert interviews, press review, Roland Berger Roland Berger | 3



c Market Attractiveness

E-bike motor market should reach EUR 4.4 bn in 2035, supported by strong market
drivers including new habits, technology maturing and government incentives

Market evolution and trends

E-bike motor European market size evolution [EUR bn; 2023; 2028; 2035] E-bike motor market drivers
Trends
, 0 Bikes sales evolution - EU bikes sales (electric or not) to reach c. 33 m in 2035 (vs 22
B Hub drive m sales in 2021)

B Mid drive 4.4 * The volume of bikes sold annually should grow supported by: @
+13% p.a. ] - new habits (growing interest towards sport activity)
3.0 - sustainability concerns

— cities investment in infrastructure (e.g., bicycle lanes)
- innovative business model (e.g., leasing and shared fleet)

Penetration of e-bikes « E-bikes are increasingly penetrating the bike market thanks to:
2035 — convenient usage (e.g., can be used as a proper means of

transportation as the motor supports long distance or climbing)
Volume of e-bike @

- - maturing and advanced technology (e.g., algorithm optimization
sales (m units)

of the torque)

Penetration rate — increasing number of point of sales and attractive products

of E-bikes (EU) - incentives from government and decreasing prices
Price range for * Penetration rate for e-bikes is expected to attain ¢. 65% in 2035
mid-drive (EUR)

E-motor price » Yearly price decreases due to competitiveness improvements,
though moderately as demand still exceeds capacity

 Average price of a e-motor system expected to decrease by c.
EBIT EBIT usually around 20% 20% over the next 10 years (cumulated)

Price range for
hub-drive (EUR)

@ Positive impact @ Neutral impact Negative impact

Source: Expert interviews, European Cyclists Federation, Confederation of the European Bicycle Industry, Cycling Industries Europe, Roland Berger Roland Berger | 4



c Market Attractiveness

France benefits from players positioned along the full value chain, from component
manufacturing to final bike assembly — Potential to set up consistent ecosystem

Value chain and focus on key players

E-bike motor value chain and main players

Subcomponents manufacturing

» Manufacturing of the e-motor
subcomponents, including the rotor,
the stator, the housing, the electronics
parts, reduction systems, gears, etc.

Activities

Electronics

Housing

Players"
| ACTIA® /74

Other subcomponents manufacturing (e.g., rotor, stator)

{; r bourgeni=

s
)
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....Positioning of selected French players")

E-motor development and
manufacturing

* R&D and design of the e-motor

* Sourcing of raw materials, assembly of

e-motor and shipping to e-bikes

assemblers
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Manufacturing
and assembly of the e-bike

+ Converting, painting & assembling
the spare parts to complete the
production process of e-bikes

RIESE € MULLER {NOUSTACHE
@ I
Gazelle vcu?nops &wj %E&
LRHEIENNE
@ fcuse
+STROMER-

: ! motors (e.g., Bosch, Shimano, Yamaha, Brose)

» Valeo develops and manufactures its integrated e-bike motor system (Valeo Cyclee™) in one of its electrification plants in Isle d'Abeau in France
: » Virvolt and LIFT MTB manufacture their e-motors in France (Virvolt 900 engine is fully assembled at the Renault Refactory)
: » Mavic is expected to manufacture its e-motor system in Europe, starting in 2025

: g

{ b French players
1) Non-exhaustive selection of players

Source: Expert interviews, press review, Roland Berger

EU Market share [%; 2021]
BOSCH 35%
SHIMmANG
@YAMAHA
brose

BAFANG

Others

* E-bike motor market still little fragmented as few
players are positioned:

— Bosch is a strong leader and offers solutions to
almost all e-bike manufacturers

- Leading players are positioned on high-end

and low-cost Chinese manufacturers experience
a limited penetration (e.g., Bafang)

58
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c Market Attractiveness

E-bike motor is a promising opportunity for newcomers, with a clear product
roadmap and potential for differentiation

Market attractiveness — Other criteria

Clear product roadmap

» Limited risks on overall e-motor market considering strongly
positive market drivers, though uncertainties exist on
respective shares for hub/mid-drives (that can each perform
similarly with correct product development)

- Developments on hub- and mid-drives expected to focus on
system performance improvements

— Many manufacturers investing integrated solutions even if
the massification of such systems is still uncertain

I

Potential for technological differentiation
* E-bike motor technologies are well advanced, and players QT T T T~ 1
offer a large portfolio of high-quality mid-drives and hub- | I
drives | |
» Still, opportunities for differentiation exist, including: | |
- size and weight I :
- power and torque (e.g., specific use cases with high torque | I
requirements) | ) I
- More efficient sensors and electronics | Potential for |
— integrated Systems I d|fferent|at|0n I
- software performance !_ o _I

Window of opportunity for a newcomer

_________ A
* E-bike motor market still strongly consolidated with 4 players generating c. 90% of the | I
market share; yet, many innovative products appear, offered by new players (from | |
automotive or bike industries) : ‘ I
* Moreover, additional capacity will be needed in Europe and automotive Tier-1s could I |
play a role (e.g., Valeo has launched its integrated e-motor in 2022) | Good I
+ In addition, cost of e-motors remains high: opportunities for new players to offer cheaper | opportunity |

produets . T —
-@— Potential for diversification into other applications ———————————————————— .

I
« Several diversification applications open for E-bike motor manufacturers: | ‘ :
— Electric scooters, hoverboards, skateboards using small e-motors to power the : / |
wheel _ o | Significant |
— Other applications using small e-motors in automotive industry (e.g., e-motor for seat | potential

adjustment) or in other industries (e.g., robotic arms) | Jl
Environmental contribution R ——————— 3
* E-bikes are a sustainable transportation means, and thanks to increasing performance, : :
non-bike users increasingly shift to e-bikes instead of conventional vehicles (private cars, | ‘ |
buses, etc.), hence reducing overall carbon emissions | |
+ Large share of components today imported from Asia: manufacturing in France and I Positive impact |
Europe will lower the system carbon footprint significantly ]

Source: Expert interviews, Roland Berger
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a Market Accessibility

The CAPEX required is limited at assembly level, local resources are available and
French e-bike players will generate a strong demand

Market accessibility — Assessment

Technical barriers to entry

* E-bike motors face several technical challenges:

- Small size of e-motors and their subcomponents (e.g., rotor stack)
are not mastered by all players

— High standards are required in terms of safety (e.g., thermal
management), quality, and reliability

* R&D needs to be mastered as the e-motor system is relatively
complex

» However, manufacturing processes remain traditional, and assembly

Relatively complex
technology

Availability of the necessary skills

* France has a pool of resources and skills for e-bike motors assembly
(for both mechanical and electronic parts) based on:

- established activities in the automotive industry (e.g., French Tier-
1s and OEMs)

- growing experience of French e-bike motor suppliers (e.g., Valeo)

— Proven ability of French players to innovate and offer appealing
products

France also has the knowledge to manufacture all components - incl.

beyond e-motors - (e.g., rotor stack) thanks to local established

Strong available
resources

of e-motors does not require advanced capabilities bee———————— players (e.g., R.bourgeois) L
Manufacturing CAPEX Traction from French OEMs

I— ________ A I— ________ A

» The CAPEX needed for bike e-motor manufacturing is relatively | : » E-bike market relatively well developed in France with a growing end- | :
limited | I user demand (c. 700 k units sold in 2022) and numerous French | |

« Minimum investment required for assembly alone varies between | | players positioned (e.g., Cycleurope, Moustache, or Lapierre) | |
EUR 5 m to EUR 10 m for a typical large manufacturing plant in I I « Strong traction possible from French e-bike manufacturers, I I
Europe (e.g., mostly manual assembly of the subcomponents) which : | addressing the whole European market : |

roduces c. 100 k e-motor units annually with around c. 25 people .

b 200 : y peop | Cc.EUR5mto I « Experts estimate assembling c. 2 m units minimum / year would | Strong e-bike I
and a 20% automation rate | o . : . . |

| EUR 10 m | create significant traction for tier-1 and tier-2 suppliers (e.g., e- |  manufacturers |

| I motor and subcomponent manufacturers) to set up local production | I

b —————— capabilities L

Source: Expert interviews, Roland Berger
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e Attractiveness for France

Traction from French e-hike player assembly lines will create sufficiently large
opportunity for suppliers to set-up e-motor plants locally

Attractiveness for France - Industrial set-up

Plants - location & cost structure

Others (e.g., SG&A, energy) 8%

Equipment amortization 5%

Labour cost 5%

RED

Raw materials

2023

Target manufacturing footprint

« Target footprint for e-bike motors assembly is expected to be:

- Very large plants in low-cost European regions with high production capacity
(+500 k units / year)

- Smaller regional plants in several countries (100 k to 500 k units / year) @
* Plants will address mostly the European market o
Rationale

* Very large players such as Bosch are expected to keep strong market positions, with
large manufacturing facilities with high production capacity, most likely positioned in
Eastern Europe close to existing sites

* In addition, several smaller regional plants should be set-up as new players should
enter the market (e.g., automotive players to diversify or e-bike manufacturers),
potentially located in France as:

— Manufacturing in France would increase the appeal for the French brands (already
advocating local assembly), and could be absorbed by relatively high product prices

— Skills from the automotive industry are available locally for various e-motor
subcomponents (e.g., rotor stack), with e-bikes a new outlet for those auto suppliers

— Share of labor cost the total cost structure remains limited

* Most of the European plants should address the local market as demand is expected to
strongly increase (20 m e-bike units expected in 2035 in Europe)

Footprint of selected players

1) Headquarters in Germany

Source: Expert interviews, Roland Berger

© BOSCH * Bosch e-motor

manufacturing plants are
based in Hungary and
Slovakia (scheduled to open

this year)
* The R&D center for e-bike is
o . located in Reutlingen,
% % Germany
o + In addition, the Mondeville

plant in France
manufactures e-bike power
electronics, and the Cluj
plant in Romania produces

. : ) e-bike ECUs
@® E-bike motor OE-bike components+.: R&D

Other players
« Shimano and Bafang, mostly manufacture their e-bikes in Asia and
have sales & logistics centers in Europe

Yamaha is to start production of e-motors in its historical plant of
Saint-Quentin

Other factories are located in Europe:
- Fazua") and Brose have set up plants in Germany
- Shimano has a factory in Eastern Europe

Roland Berger | 8



e Attractiveness for France

Subcomponents mainly sourced in Eastern Europe and China as European offering is
missing - France could grow its positions thanks to local players

Attractiveness for France — Materials and upstream impact

. @2@ . . . 1)
Breakdown of raw materials = Potential sourcing in France =0
Potential

» Power electronics (e.g., Printed circuit board)
- Today mostly sourced in China (e.g., East Coast) due to cost advantage (e.g., on average 20% cheaper than Eastern

Europe?)
— Also sourced in Eastern Europe (e.g., Czech Republic, Poland, Hungary) to: O
Power electronics ~65% - reduce dependency on China and mitigate supply risk (e.g., issue in transportation)

- be close to Tier-2 plants
- benefit from incentives from EU and governments (e.g., tax benefits for buying in Europe)
- Potential capabilities in France due to strong power electronics players and EMS

* Mechanical parts

Rotor 2 — Today equally sourced in China and Eastern Europe (no major trend, specific to each project) with globally the same rationale
as power electronics
Stator - Significant sourcing potential in France as local players gather all necessary skills O
Other mechanical parts ~5%
2022
1) To what extent the materials are sourced in France 2) Cost advantage including transportation but excluding taxes . High sourcing potential O Low souring potential

Source: Expert interviews, Roland Berger Roland Berger | 9



e Attractiveness for France

E-bike motor assembly is an opportunity that could create c.

Europe

Attractiveness for France — Impact for France & other economic social benefits

Direct Employment [# FTEs]

Jobs in 2023 and in 2035
in Europe [#FTEs]

Job creation between 2023
and 2035 [#FTEs]

c. 300
2023-2035

2023

2035 2023-2035

Hypotheses:
* ¢. 40% market share for EU manufacturing plants in 2035

* For a plant producing 100 k units: ¢. 15 FTEs for mechanical parts
assembly, c. 6 FTEs for electronics assembly, c. 4 FTEs for quality
control and testing

* For France, several potential new small plants producing c. 300 k
units

Revenue generated per FTE is estimated to be around c. EUR1 m

Source: Expert interviews, Roland Berger

1.2 k direct jobs in

-@— Support to resilience of French economy

_________ A
| |

* Major support to French economy, with opportunity to create a full " 0 |
ecosystem over the full value chain, addressing the European market tﬂg gz;gg%lbghggtf of I :
+ E-bikes demand is expected to skyrocket in the foreseen future, esp. in come from China and we I I
France where public authorities have strong ambitions to develop use of would need to reduce | Major support to FR |
bikes this dependency” I economy I
« Opportunity to reduce dependency upon Chinese manufacturers and mitigate Director at Cycleurope - __ I

the supply risk
Impact on Trade Balance —m—1-"———-—-————"—“"¢J " +"-"-""-——"—"— -
Positive impact on the trade balance: : :
— The main part of the production capacity of France should be dedicated to French e-bike manufacturers (e.g., | A |
Valeo supplies FR players), with potentially a strong reduction of imports | |
- In parallel, strong potential to export if production capacity is large enough, as European capacities are still | | rtant i " |
ramping up, and French players have shown ability to innovate and offer appealing products : Mportant impac |
_________ J
Skill Level Assessment ~0————-——m—m-me--—-—"——""-—r-r—"—— -
| |
» Assembly of e-bike motors itself does not require specific high-skilled labor as the manufacturing process I |
remains simple (though less automated than in the automotive sector) : A |
» However, advanced R&D capabilities are likely to be required to develop enhanced e-motor solutions with I ) |
improved performance (e.g., torque power, compactness) or new technology (e.g., Valeo integrated system) | Adv?jnce(li R&D ?kI"S :
evelopmen

|__ e
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