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0 BPP - Overall assessment

BPP production is attractive due to already high level of process automation and
strong growth of FCEVs - Existing capacity in Europe as of today

Synthesis by domain

Market attractiveness

« Demand for BPPs") for mobile applications
expected to increase from 2030 due to
expected growing FCEV market, though
penetration should then remain limited vs. BEV

« BPP" value chain is mainly integrated and
dominated by players mainly known to produce
BPPs") for static applications; opportunity to
specialize on mobile applications

« Large differentiation potential outside
automotive industry

» However, significant risk of technology
adaption and substitution of FCEVs by BEVs
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Market accessibility for
French players

* French players such as Renault and Stellantis
are pushing for fuel cell technology; i.e., by
setting up joint ventures such as Symbio or
Hyvia to pave the way for fuel cell vehicles
(R&D on hydrogen technology)

* Overall CAPEX to set-up a production plant with
average capacities is limited, amounting to ~
EUR 5 m (excl. stamping CAPEX)

* Production of BPP") in France possible due to
already existing plants in France and available
knowledge and capacities at an industrial
level
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Attractiveness for France

« BPP" a multi-functional component within the
fuel cell stack, acting as one of the key
components with major value add to the fuel
cell stack system (~20%), along with MEA

* Hence potential to contribute to the
construction of a consistent ecosystem around
fuel cells in France, able to address the
European market, and focused on value-add
components for fuel cells

* French suppliers are also well positioned to
supply BPP raw materials (incl. graphite, metal,
carbon composites)
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1) Bipolar plates

Source: Roland Berger
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0 Market Attractiveness

BPP is an integral part to the fuel cell stack, made from graphite or metal and
primarily serves to separate the fuel cells

Overview

BPP components

PEM fuel cell stack Fuel cell (repeating unit)

Bipolar plate (BPP)

.......................... Membrane electrode

: Sta;:ked assembly (MEA)
plate Current  fuel cells
collector .
In-/ Outlet

Source: Roland Berger

Bipolar plate is a multi-functional
component within the fuel cell stack

It serves as the carrier plate for both
poles of the cells and is a key
component for the exchange of
protons

It uniformly distributes fuel, gas,
and oxygen over the whole active
surface and conducts current from
cell to cell

It is made of graphite or metal and
separates each individual cell

&8

» Market (esp. OEMSs) is currently investing
in research and development to
increase operational efficiency of
stamping process and input materials to
improve price and product performance

* Fuel cell vehicles (FCEVs) as potential
alternative to battery electric vehicles
(BEVs) due to the elimination of charging
times

-
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c Market Attractiveness

The BPP market will grow strongly in the long term with a growth rate of 44%, with
penetration of FCEV expected to increase post 2030

Market evolution and trends

BPP European market size evolution [EUR bn; 2023; 2028; 2035]

BPP market drivers

B Light vehicles

] Heavy and medium vehicles

0.0 —

+62% p.a.
0.03

2023 2028 2035

Penetration

rate ( 0% )( <1% )

)

D En

Price range (

[EUR]

2000 ) ( 1500 ) ( 1500

)

EBIT

1) Low : EBIT below 5% of revenue ; Medium : EBIT between 5% and 10% of revenue ; High : EBIT above 10% of revenue

Source: Roland Berger

Low") - Very high development and production costs are difficult to
pass on to customers

Stricter
regulations

Incentive schemes

Development of
fuel cells

Price reduction

Limited H2
adoption

Competition from
BECVs

Emission reduction and public procurement targets push OEMs
and end-customer towards zero-emission vehicles portfolio and
fleets, e.g., heavy-duty transport, city bans

Governments offer incentives for purchases to support uptake of
fuel cell vehicles and reach sustainability targets

Current technology focus on lifetime improvements - Target for
FC stack well above 25,000 h for heavy duty

Industrialization and material innovation are expected to bring
cost reductions that are essential to improve adoption

Limited ramp-up of H2 production negatively impacts market
demand for FCEVs, which in turn leads to negative trend for BPP
manufacturing

The expected improvements in energy density, which means
achieving lighter and smaller batteries for the same power, may
lead to a higher risk of BEVs substituting FCEVs

(@) Positive impact (%) Neutral impact

OJOIOIOE

Negative impact
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c Market Attractiveness

High integration levels for the manufacturing of BPPs, led by automotive players
with strong stamping expertise

BPP value chain and focus on French players

Market segmentation - = = = = = = = = = = = = = = = -
Bipolar plate value chain and main players" a ’

* The bipolar plates market in Europe is

I 1
I I
e : 2) System I . . :
Specialized materials Sub-component Sub system : : " fragmented with a few established I
integration : weEs |
I companies holding significant shares and |
| - || | |1 many smaller players |
c Lo, I . . I
.2 Producer Re-roller Carver Stamper Coater Assembler Integrator I Continuing trend of increasing level of l
2 I integration since manufacturing bipolar :
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§ - Supply the - Adjust the . Cutthe coated  » Deep-draw the  * Coatthe coil  + Gather the - Combine and | plates _often requires _S|gn|f|cant technical I
»  specialized thickness of the  coil in specific component to with a specific various consolidate the expertise and capacities !
4] materials specialized dimensions give its specific coating components to various systems I 1
3 materials shape composition consfitute a , * Large manufacturers usually have I
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= o e Joint venture | integrated supply chains, managing !
Innoplate* in France | everything from material sourcing to final |
i |
G e SvmBIo | Pproduction o
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R A DAIMLER | ystems :
|
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@ French players

1) List of players non exhaustive 2) System = Fuel cell stack
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c Market Attractiveness

BPP already shows a quite advanced manufacturing process with a clear roadmap -
main potential for differentiation through increased efficiency

Market attractiveness — Other criteria

Clear product roadmap -@— Window of opportunity for a newcomer

_________ A
_________ - I
| |
« Significant market risk due to uncertain penetration of fuel I | » Many large market players who have not been involved in FCEVs before but have great | I
cell vehicles (trucks but esp. light vehicles) in the long run, I | expertise in stamping technology, such as major OEMs, are already producing bipolar | ‘ I
with risk of substitution of FCEVs by BEVs | : plates and have strong manufacturing efficiency know-how | |
* Clear technological roadmap: I ‘ | « Few players specialized on mobile applications : Entry possible |
- Most developments will take place at the stamping stage | | | I
- Already technologically possible to stamp several platesat | Clear technical L e —————— ]
the same time, but growing mar_ket demanq fo_r more | roadmap with I ] ] o ] ]
granular plates (so plates are still stamped individually) | market risk I Potential for diversification outside Automotve ———————————————————————
 Improvement of the welding process required to reduce | | k

costs * Besides vehicle drive trains on road, fuel cells can also be applied in further industries,

l |
l |
including marine, trains and space travel : ‘ I
I
l |
l |
I

P ial f hnoloaical diff . L. + Additionally, fuel cells can serve as back-up power and ensure decentralized power
otential for technological differentiation supply in the event of power failures or other emergencies (e.g., for hospitals)

* Medium potential among direct competitors:

' |

' |
— Increase of process automation : : @_ Fvironmental contribution —————————————— ————————— B
— Reduction of material thickness to increase flexibility and | |

' |

' |

' |

' |

' |

enable continuous roll-to-roll production and save
resources

* Positive environmental impact on automotive sector by supporting OEMs to move

| |
| |
Potential towards lower CO2 footprint; if the electricity used for production of H2 comes from | / :
' |
| |
|

. .. renewable energies, FCEVs have a neutral carbon footprint
differentiation g P

* Production process not very energy intensive
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a Market Accessibility

High market accessibility for French players because of small CAPEX and already
existing manufacturing competencies and capabilities

Market accessibility — Assessment

Technical barriers to entry

* Automated real time quality control
* Currently biggest challenge:
— Improvement of the welding (speeding up the process)

- Improvement of the stamping process (ensuring that coating
does not crack)

Significant
barriers

e

Availability of the necessary skills

* Core processes of MEA production:
- Stamping

* Already existing competencies and capacities from comparable
processing techniques at OEM and Tier 1 level

Compatible with
France

Manufacturing CAPEX

» CAPEX for BPP assembly itself is relatively limited overall:

— Assembly CAPEX is limited: for production set-up of a plant
with capacities of around 20'000 units an initial investment of
~ € 5m needed

- Concentrated in end-of-line (quality control)
- Yet, high amounts of R&D still required to improve processes

Inexpensive

Traction from French OEMs

 Renault truck announced that they will offer a range of electric
trucks powered by hydrogen fuel cells, mainly for demanding
and heavy long-haul operations

* Moreover, further players such as Stellantis are pushing for
technology; i.e., Stellantis is buying one-third stake in fuel cell
system Symbio, joining Faurecia, Michelin

* Renault and fuel cell specialist Plug Power have formed joint
venture "Hyvia", which will include green hydrogen production,

storage and distribution

Early adapter

Source: Roland Berger
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e Attractiveness for France

Large-scale production of Bipolar Plates expected; solid value-add with labor costs

accounting for approx. 10% of OPEX

Attractiveness for France - Industrial set-up

Plants - location & cost structure

Target manufacturing footprint
3%

L
abo:J)r cost ;4% « Clearly recognizable trend towards vertical integration, meaning that
R&M 7% the process steps take place in one production facility

Energy 190, * Already established production facilities in Europe
D&A? 0

)

{Oye
Rationale

« Typically, processes require high operational efficiency to remain cost
competitive

» Knowledge already available at OEMs and Tier 1 suppliers, based on
historical know-how acquired by players for traditional parts requiring
stamping

» With an established production plant in France and traction in the total H2
industry, there is potential to locate additional BPP manufacturing facilities
in the country

Raw Materials

2023

Footprint of key players

1) Repair & maintenance 2) Depreciation & amortization

Source: Roland Berger

- Germany () BOSCH &>

- Dana and Bosch agreed for long-term cooperation to
mass produce metallic bipolar plates for fuel-cell
stacks in, capacities to cover production volume >100 m
bipolar plates

- Dana is installing the largest production line for metallic
bipolar plates in Europe at the company's existing facility
in Neu-Ulm, Germany

* France ?' symBIO SCHAEFFLER

- Symbio, a Faurecia and Michelin hydrogen company,
and Schaeffler Group, establish Innoplate, a global
joint venture (JV) to produce fuel cell bipolar plates
(BPP)

— First plant to be located in Haguenau, France, with a
target to produce ¢.50 m bipolar plates for global
mobility and energy solutions and employ more than
120 people by 2030
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e Attractiveness for France

Limited employment level due to high automation process and modest FCEV volume
by 2030 - France could lead the FCEV ecosystem in Europe, hence manufacturing

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

Direct Employment [# FTEs] - For mobile applications -@— Support to resilience of French econoomy  ——r—veo—on—w—oou =
Jobs in 2023 and in 2035 Job creation between 2023 * Reduction of supply chain risks through vertical integration and manufacturing of

* However, no significant effect due to small amount of volume produced and limited spill-

|
|

in Europe [#FTEs] and 2035 [#FTEs]") BPP/complete fuel stack in France : \ ‘
|

over effects to other industries :

7O
M Impact on frade Balance ————Hnrm——u«n—+« ————————————

' |
* Potential to export BPPs or complete fuel stack to OEMs in Europe : /‘ :
a0 * Potential to create strong partnerships with OEMs on exclusive supply of BPPs/fuel sells for | |
| H H .
2023-2035  2023-2035 commercial vehicles | Moderate to high |
2023 2035 i t I
|___mpact _ |
Hypotheses:
* ¢. 80% of European BPP market in 2035 will be produced in Europe; Skill Level Assessment
with ~5 production plants in France ~~ J\&A/ . mE e e 1

" Relevant skills and capacities already established in France « Depending on the degree of automation of the processes; assumption that in the long term

I
I
, and o2p . _ | | 4
Processes are increasingly automated with only a few people only a small number of blue-collar workers will be needed (~10) to operate machines | i
needed for the manufacturing and assembly of BPPs o . . . .
* In addition, technicians are needed for repair and maintenance of machines and workers | Medium skill
for quality control : development

1) The plant built by Innoplate will create ~120 jobs in France, but it focuses on static and mobile applications, while this study targets mobile applications only
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