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Sustainability trends in the automotive industry to boost the demand for bio-
sourced plastics — As a result, FTEs needed to increase production capacity

Synthesis by domain

Market attractiveness

Plastics are essential to a vehicle, esp. to
reduce its weight, (c. 20% of the vehicle
weight)

Bio-sourced plastics are developed to reduce
their carbon footprint

Bio-sourced plastics are derived from
renewable biomass feedstocks (e.g., flax,
hemp, jute, soy) and offer similar properties to
those of oil-based plastics

Supported by sustainability trends in the
automotive industry, bioplastics market for light
vehicles (passenger cars and light commerecial
vehicles) should reach EUR 1.3 bn by 2035 and
represents a strong opportunity for newcomers
as the market is not consolidated yet
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Market accessibility for
players in France

* Barriers to entry are high as strong knowledge
is required in advanced chemistry, and
production of plastics (e.g., hydrolysis,
fermentation)

* In addition, investments required for the setup
of a production line (from the feedstock to the
bio-based compound) are relatively high —
CAPEX at ca. EUR 20 m to produce 20 kt of
bio-sourced plastics

» However, France has a large pool of resources
for bioplastics with a well-developed chemical
industrial base, strong Tier-1 plastic experts
and a large potential to source bio-materials

| &

Source: Roland Berger

Attractiveness for France

« Target footprint is expected to be:

— Large plants to produce bio-based
monomers, potentially in France as the
country has biomass feedstocks

— Smaller regional plants for the bio-sourced
polymers and compounds production

* For the automotive industry only, bioplastics
production should require around 3.3 k
additional jobs by 2035 in Europe — most of
them will be transfers from existing
petrochemistry plastics plants

A
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c Market Attractiveness

Plastics account for around 20% of a vehicle weight and are used across many

parts, over both interior and exterior systems

Main uses of plastic in a vehicle

Under the hood
« Air intake systems'

* Fluid Management

Systems? Interior Other
« HVAC3 « Console * Electronics
« Components for engine + Door / side panel » Switch
and cooling* « Seat component * Lighting
» EV components® « Column cladding « Other

» Gearbox components
* Other

* Dashboard
» Other

Exterior
* Bumper cover

* Fairing / sill trim

* Spoiler

* Running board

+ Tailgate (wit<hout
spoiler)

* Roof panels

* Other

@\ Typical BEV car material [% of weight]

Service fluids

Electronics
Other materials
<1%
8%

20% Polymers

Steel/ferrous
materials

7%
5% Special

Non-ferrous Metals
metals

Light alloys

* Ther are around
2,000 plastic parts in a modern car

« For a BEV®), around 20% of the weight is
plastics

1) Ducts, air intake, filters 2) Washer, coolant reservoir 3) Floor duct, defroster duct, IP duct 4) Camshaft covers, crankshaft covers 5) Battery case or cooling systems components 6) Battery electric vehicle

Source: Expert interviews, Roland Berger
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c Market Attractiveness

To reduce dependency on fossil fuels, bioplastics are increasingly used in the

automotive industry

Bioplastics introduction

Description Bioplastics, or bio-sourced plastics, are derived from renewable biomass sources like plants or microorganisms

First uses started in 1915: the Ford’s Model T had coil cases made from wheat gluten with asbestos fibres
@ Bioplastics can be biodegradable or non-biodegradable depending on the monomers used
« All types of plastics can theoretically be bio-sourced

» The percentage of bio-sourced materials in plastic varies (depending on the use case) but can go up to 100%

Manufacturing

process
E&

Feedstock — -

Hydrolysis or Separation
Prigggsir:gent fermentation” (isolating the
impurities) mgﬁg;eet:s)

Feedstock Shaping and

Polymerization finishing

Compounding

Refining
(selecting
hydrocarbon
molecules)

Cracking (breaking down Separation
hydrocarbon molecules (isolating the
through thermal or catalytic desired
processes) monomers)

Crude oil

Shaping and
extraction

Polymerization finishing

Compounding

Oil-sourced  Bio-sourced

not ,
exhaustive Flax Hemp Kenaf Jute Castor oil Bamboo Soy
Pros » Low dependency on fossil resources (e.g., improvement of the carbon footprint)
* Immunity to fluctuations in the price of oil
* Reliable properties (e.g., high stiffness, excellent thermal shock resistance, good electrical properties)
Cons

« Limited end-of-life options for non-biodegradable bio-sourced plastics
Current low feedstock volume, especially in regions with limited agricultural activities
High investments required

1) Depending on the feedstock, the biomass is subjected to either hydrolysis or fermentation

Source: Expert interviews, European Bioplastics, Plastics Europe, Roland Berger

.......................................

. polyester

: Use cases in the automotive industry ,ﬁ
Bio-based Mercedes Benz A-class used bio-based
i polyamide PA derived from castor oil plants, for
. (PA) the engine cover
Bio-based Ford included soy-based PU foams in a
. Polyurethane wide range of its North American
- (PU) vehicles
Bio-based Ford used bio-PP from wheat straw for
. Polypropylene interior storage bins in the Ford Flex
. (PP) and PP from coconut for the load floor
in the Focus BEV
Polylactic Toyota used PLA for material on door
: acid and luggage area trims, and for
i injection moulded parts such as scuff
plates and interior trims
Bio-based Toyota used up to 60% of bio-based
: polyesters for vehicle interior fabrics
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c Market Attractiveness

Bioplastics market should grow at a ¢. +19% CAGR between 2023 and 2035, to
reach EUR 1.3 bn in 2035

Bioplastics market evolution and trends

Bioplastics market evolution in Europe [EUR bn; 2023; 2028; 2035] Bioplastics market drivers

Trends

1.3 Weight of plastics in  « OEMs try to reduce the overall weight of their

vehicles vehicles
* One of the levers is the use of plastics, which @

weighs less than metals — as a result, the
overall average weight of plastics in a vehicle
is set to increase in the foreseeable future (c.
25% in 2035 for a BEV)

Sustainability trends  « OEMs increasingly implement measures to

decarbonize the automotive industry,
particularly during the production process
2023 2028 2035 * In this context, bioplastics are key raw
Plastic weight in a N PYYER T ian, 70 o0 o0 | materials as they reduce the dependency on
new vehicle (kg) 170260 180270 200290 fossil fuels
Share of P — PR
bioplastics within 3% 7% P20% Pricing decrease « As production volume grows, the price per kg
new LV vehicles” ~  ~ovveeteeeeest o e e of bio-sourced plastic should decrease over
Average price of a '2 '18 114 time, to reach the same range as recycled
kg of plastic (EUR)? ' .. < . ; e ; e ; plastics
EBIT ;‘ EBIT usually around 5%
@ Positive impact @ Neutral impact Negative impact

1) Among total plastic weight for a new vehicle, passenger cars and light commercial vehicles 2) Based on EU price for bio-based PP as it is one of the main plastics in a vehicle

Source: Expert interviews, Roland Berger Roland Berger | 5



c Market Attractiveness

Many players, more or less specialized, can produce bio-sourced plastics — The
market should consolidate with growing demand

Bioplastics - competitive environment & main players

upphier « Numerous players,

especially large

Molecules that can . - » . chemical companies,
Description E:;vtvérl:ar;processed combine to form a m:&;g?‘ ;lggziztslng of SSF;:]‘;TSM MEGTESE W o o Suppliers have the facilitli)es and
polymer expertise to produce
bio-sourced plastics
Refining of the oil used Propene is the Chains of propene Combination of . Use of polypropylene * Despite the large
Example R monomer of produce polypropylene polyprgpylene (PP) with  (PP) for bumpers number of players, the
polypropylene (PP) (PP) glass fibers current volume
produced every year is
Chemical quite low and the

eneralists O-BASF @ MITSUBISHI , ;
g We create chemistry ® AC H E M ICAL v E DNCT) uAr.'m Iyoﬂ glxely!baa/ﬂsssetlyl @ Mem%enz @ m a rket Is nOt m atu re

- Today for example,

I'ANXESS E)konyllz‘)b'" 1 /‘ | STELUANTIS BASF d
=L emica =8 n Westlake pro uces
9 Celanese Wl Gl around 10 kt of

AK\Xeur <()> bioplastics per year

. globally
R VccancorTLe N | 7IN V . RENAULT
SPecia“zed NOVAMON IF_’\I(RSC KAGIN b 09 U/@'g‘lt )>\/A<< HVIENT % —0
Suppliers”) 4 CARBICLIC % ORVIA L

DA \ e . avago . .

(ﬂ’?NQVA Lactips rocd  ERIGIN == Cﬁ\lantBloPlastlcs‘ = &>
DS,

Smith  [GLLP AR —

@ French players

1) Players specialized in bio-based plastics — no specific focus on the automotive industry

Source: Expert interviews, Roland Berger Roland Berger | 6



c Market Attractiveness

Despite short-term risks, bioplastics represent an attractive segment with

potential

for differentiation and diversification, as well as opportunities for new entrants

Market attractiveness — Other criteria

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

developments enabled to create new bio-sourced plastics
(e.g., Poly Lactic Acid) with properties comparable or

_________ A
________ - I
» Roadmap is well defined as bioplastics will be increasingly l_ | | :
used in the automotive industry to reduce the carbon footprint | | * There are many suppliers capable of providing bioplastics, but overall production I |
and dependency on oil resources | I volumes are low, and the market is not yet consolidated — newcomers have some leeway | |
» Short-term risks: I : to penetrate the market I Strong I
— lack of demand from OEMs in bioplastics as the focus could | | i |
I opportunity
be put on recycling if cheaper / easier, and with similar | Clear roadmap | __ P
contribution in terms of CO2 footprint : with short-term |
— lack of supply of biomass feedstock i . . PP ..
upply of bi L__ _Hisks | -@— Potential for diversification into other applications ———————————————————— .
I
+ Bioplastics are used in a variety of industries (e.g., the automotive industry accounts | :
. . . . . 0, 0,
Potential for technological differentiation for only 10% to 15% of the global demand) ' .._‘ I
* By definition, positioning in bioplastics will open the door to diversification opportunities | Stron |
. . L outside the automotive sector | ) |
* Bioplastics have been used since several decades, but recent 1 | potential I
I

superior to conventional plastics, such as:
— mechanical strength

I

— thermal stability Strong « By definition, bioplastics have a strong positive impact on the environment, reducing I
- etc. . differentiation dependence on fossil fuels and limiting carbon footprint |

» These properties represent a strong differentiation potential potential :

|

| |

| |

| : -@— Environmental contribution R ——————— 3
— flexibility | I

|

| |

' |

! |

s

Source: Expert interviews, Roland Berger
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a Market Accessibility

Bioplastics production faces barriers to entry and high levels of investment, but
France could benefit from a local skills base and local OEMs traction

Market accessibility — Assessment

Technical barriers to entry

 The barriers to entry are relatively high, as bioplastics production
requires a series of advanced chemical skills:

- Theoretical chemistry knowledge
- Practical chemical expertise (e.g., polymerization, compounding)

Availability of the necessary skills

* France has a pool of resources and skills for bioplastics, based on:
— a well-developed specialist chemical industrial base with major
players established locally (e.g., foreign players or French players)
providing bio-sourced compounds
- Tier-1 companies using compounds to provide plastic
subcomponents of a vehicle such as bumper (e.g., FORVIA,

I
I .
Relatively complex ! especially with the MATERPACT business unit) Available
technology : - Large potential to source bio-materials resources
L —— - ———— _I L —— e —————
Manufacturing CAPEX Traction from French OEMs
I— ________ A I— ________ A
» The CAPEX needed for bioplastics production is significant: | : * Large Fr$nch OEMs are likely to represent significant traction over | :
. I | the next few years, as they integrate sustainable materials into the |
- For a plant producing between 20 kt and 30 kt a year, the initial | . . : X |
investment varies between EUR 20 m and EUR 30 m, hence c. EUR I | production of their new vehicles to reduce carbon footprint I |
1 k per ton | | » However, French players remain on par with other OEMs on | |
P | |
| bioplastics (vs best-in-class OEMs such as Toyota or Mercedes), and |
: c. EUR20 mto ! have yet to democratize bio-sourced plastics in their vehicles : |
| EUR3Om | . On par |
! | ! |
L —— e ————— L —— e —————

Source: Expert interviews, Roland Berger
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e Attractiveness for France

For bioplastics, large monomer plants should be setup in Europe, potentially in
France, and local sites should be created to produce polymers and compounds

Attractiveness for France — Industrial set-up

Plants - location & cost structure?

Footprint of selected players

Target manufacturing footprint

R&D » Target footprint is expected to be:

S . . .  BASF
. -~ 0 - Large plants with high production capacity to produce bio-based monomers, a ’
Equipment amortization  10% potentially in France as the country has suitable biomass feedstock e create chemistry
— Smaller regional plants for the bio-sourced polymers and compounds production
L 0,
abour cost 10% * Plants will address mostly the European market

Energy Rationale

* Production capacity is set to increase rapidly to meet the growing demand for
bioplastics - the target footprint should be organized around

— large production plants with high capacity to produce the bio-based monomers and to
benefit from economy of scale - plants to be installed in regions where the biomass
feedstock is available (e.g., Eranova opened a site in Port-Saint-Louis-du-Rhone for
the production of bioplastics from algae washed up in the Etang de Berre)

— smaller regional plants producing bio-sourced polymers and compounds with specific

properties to match local needs (e.g., bio-sourced compounds requirements are * In Europe, BASF manufactures bioplastics mainly in
different from country to country) Germany in 3 large plants

+ Most of the European plants should address the local market as demand is expected to * The global BASF production of bioplastics amounts to c.
strongly increase (+22% CAGR between 2023 and 2035) 10 kt, with more than 10% dedicated to the automotive
industry (e.g., particularly automotive Tier-1s)

Raw materials 60%

2023

1) Cost structure for the entire process from the feedstock to the compounds

Source: Expert interviews, Roland Berger Roland Berger | 9



e Attractiveness for France

For the automotive industry only, bioplastics production should require 3,250
additional jobs by 2035

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

Direct Employment?) [# FTEs] -@— Support to resilience of French econoomy  -—m—rmm—mmm—m—m—m—-m-—-m-—rm—nr- -\ =
| |
. . , I
Jobs in 2023 and in 2035 Job creation between 2023 « Strong support to the French economy as an independent French supplier in bioplastics would mitigate the | :
in Europe [#FTEs] and 2035 [#FTEs] dependency to external players (especially large US chemical suppliers) | |
| Strong support to FR |
@ | economy |
) E— ‘
T_G?
Yl Impact on Trade Balance —m—1-"———-—-————"—“"¢J " +"-"-""-——"—"— -
i I I
@ O « Positive impact on the trade balance expected if independent French players are setup with enough production | |
c 50 capacity to supply global OEMs (incl. beyond Europe) : A |
' I
2023 2035 2023-2035  2023-2035 | - |
| Potential impact |
Hypotheses: R —— 1
* ¢. 100% market share for EU manufacturing plants in 2035 .
Skill Level Assessment
* For a plant producing 10 kt: c. 40 FTEs for the entire process from ~ |\&a/ . T 1
feedstock to bio-sourced compound, including 15 to 20 operators
* For France, large capacity plants (+20 kt) for monomers and several * High added-value skills with chemical expertise in bio-sourced monomers, polymers and compounds

small regional plants for polymers and compounds

Advanced skills and
R&D development

Revenue generated per FTE is around ¢. EUR 500 k

»

I
I
I
« Significant R&D development in new materials, essential for sustainability issues :
|
I

1) Job will mainly be transferred from existing petrochemistry plastic plants

Source: Expert interviews, Roland Berger Roland Berger | 10
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