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Evolution of the composite materials market — 1960-2021 — Global — In volume
Global composites market size in volume (Mt)

Lost opportunity
@  due to covid
T 2021
L
g 2020
+
| 2019
2010-2021 T 2018
Maturity phase <
with negative impact 2 2016
of Covid pandemic and its E-Q
implications in 2020 / 2021 E 2014
S
2012
\ 2010
2010
2000
<
1960-2010 = 1990
Growth phase §
o 1980
Note: GAGR = Gompound Annual Growth Fats g
ﬂJWafh@mmmwmhwdECm; —
mﬁmﬁﬂ?ﬁﬁ of around -10%) ; economic rebound in China 1970 E 5 l 1"3
mmm;mmwﬂamummmmzm
{2) Diffsrance in 2020 with ths pravious forscast: 7% 1960 joz
Sources: Lucints), Composltesworid, Estin & Ca analyses and estimates i
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Illustrative and simplified value chain — 2021 — Orders of magnitude

Resins Fibres

Primary
materials

Prepregs Pellets Fabrics

Intermediate
processors

Electrical & Consumer
Transportation Construction Energy Electronic Aerospace Goods Marine Others™®
Parts
Producers
Assemblies that are made of composite parts
Electrical & Consumer
Transportation Construction Energy Electronic Aerospace Goods Marine Others™
Industry
Integrators

Notes: (1) Othar includes medical squipment. machine housings, safsty hats, fooling; (2) Value for compositas
materials; (3) Value of parts with composites materials
Source: Lucintsl, Extin & Co infanvisws, snalysis and estimates
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JEC Observer - Current trends in the global composites industry 2021- 2026
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South America
MEA

Il Europe

Il North America
Other Asia

Hl China
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JEC Observer - Current trends in the global composites industry 2021- 2026
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Composite materials — 2021

100% & 3 g
90%
80%
70% Total
Breakdown by 12 Mt

geography 60%
50%
40%
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0% ...
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Europe
2,3 Mt {
©19% in volume |
©21% in value

By
\

y
4

Africa & Middle East
Note: Exchange rate EUR/USD = 1,27; 0'5 M‘,
(1) Value for end products with compositas ©4% in volume
Sources: Lucintel, OFX, Estin & Co analyses and estimates 24% in value

————
JEC Observer - Current trends in the giobal composites industry 2021- 2026

2021
Perspective of applications markets

China
. 3,6 Mt
©30% in volume

' ©26% in value

\‘F"\'

©19% in volume

©17% in value

Bubble size proportional to segment volumes in Mt

®\Volume

Country: Composites market 2021 in Mt
Share of global market %

-

~ North America
4 3,1 Mt

. ®25% in volume
©29% in value

South America
0,3 Mt

©3% in volume
#3% in value

2,8 Mt

23% in volume
25% in value
Added-Value
Index: 106

5,9 Mt

49% in volume
43% in value
Added-Value
Index: 90

3,4 Mt

28% in volume
32% in value
Added-Value
Index: 113
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Perspective of applications markets — 2010-2026 - In volume

CAGRM
2010-2019 2019-2021 2021-2026

South America 7% 1%
MEA 7% 5%

Il Europe 2% -4%
Hl North America 4% 1%
Other Asia 0% 3%

Hl China E: E
4% 2%

Notes: (1} CAGR = Compound Annual Growth Rats ;
(2} Differance in 2020 with the previous forecast: 7%
Sowess: Lucintsl, Fstin & Co interviews, analysas and estimates

—_—
JEC Observer - Current trends in the global composites industry 2021- 2026
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5%
5%
4%

5%
5%

Forecast

Lost
opportunity
due

to covid®?

Historical data

2024 [EY D 3,8 2,8 07 03

2023 [ 35 2,7 06 0,3

2022 [N 61 03

2021 [EC N

2010 [NEENEN [ 50 25 TEEK

2012 [NELN EET ;o

2013 “ M3 0.2 ?m“m?Previous forecast

2010 2,1 21 TN _ ‘beforecoviD 19
o 2 4 6 8 10 12 14
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100%
20%
80%
70%

Penetration of
composites ooy

per industry

in 2021%
involume,in%) o
40%
30%
20%
10%
0%

Penetration increase
2010-2021

Composites market
size 2021 (in Mt)®

Energies® Marine  Electrical & Consumer Aero- Trans- Pipes Construc-
(leisure)  electronics goods® space®  portation & Tanks tion &
13% -
[ 3% |
o 9% I Other materials
B Textile
I Copper
Plastic
[ Concrete
Wood
[ Titanium & alloys
P Glass
B Aluminium & alloys
P Steel

I Composites

1%
16 7 pts B 4 pt 5pt 3 pts 1 1pt
+ﬂ +L +ﬂ. el el el +ipts *ipts DATA from JEC Observer 2022
11 03 2.0 1.0 =0.1 28 1.8 2.6 Je c
—-— -—
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Delta Cost Index Share of Value Market breakdown by fibre type
Fibre Type  2000-2021 20214 2021 (in volume)

100% ) ) )

[]  Aramiam 0 pts 11 1% 99% "
98%
97%
. Carbon® +1pts 15 18% 96%
95%
. Natural® +1 pts 1 9% 94%
93%
. Glass -2 pts 1 72% 92%
91%
90%
89%

88% 90%

0%
2000 2005 2010 2015 2016 2017 2018 2019 2020 2021

Total Market size (Mt) 74 79 85 104 108 11,1 114 11,8 11,2 12,1

de Consumer goods (high-performance goods such as snowboards, sailing clothes, protective gloves and helmets) and Aerospace ; (2) Main applications b [ =] o
wind turbines), Consumer goods (high-performance goods such as snowboards, sailing clothes, protective gloves and helmets) and Automotive ; (3) Jt) L
Linen fibre ibre, omitting wood plastic composites ; (4) Price index of Glass fiber as 1. GROUP
Sources: Lu in & Co analyses and estimates
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Delta Cost Index
2000-2021 20210

100% -
ic(M@)
. Thermoplastic +38pts 1,0 90% 4
0, -
. Thermoset -38pts 1,1 80%
70% -
60% -
50% A
40% -
30% A
20% A

10% -

0% -

Total Market size (Mt)

utomotive, aerospace, ... ; (2) High flexibility, light-weighting, environmental tolerance
Sources: Lu in & Co analyses and estimates

98%
90%
e B
" B 62 [ 61% I 60%

1980 1990 2000 2010 2015 2020 2021
2,8 4,3 7,4 85 104 11,2 121

, lower cost, recyclability ; (3) Price index of thermoplastics as 1
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Illustrative examples — Not exhaustive

<—— Growth in 2020/2021 despite the crisis

Quick recovery

ENERGY

Slow recovery ———

crecrica . OOTOTOCTON MOMPUNENN | cousumen | oruens  TRAVSPORTATION ARG

ELECTRONIC GOODS
* Wind energy * PCBs * Residential * Sailing boats * Golf clubs * Medical equipment * Automotive ¢ Commercial
* Qil utilities (pipes, * Electrical housings * Infrastructure * Motorboats * Bicycles * Industrial machine * Trucks aircrafts
tanks) * Electronic (utility poles, « Fishing rods housings * Trailers e Jets
connections bridges, structural * Skic * Tooling * Buses * Military aircrafts
* Meter boxes framing systems, * Tennis rackets * Safety hats * Trains * Satellites
« Switch panels railings, catwalks, * Service trays Do * Subways
LI * Furniture * Motorcycles
* Water utilities * Household L
(pipes, tanks) appliances
e .
& & b L U <& & U
- Offshore wind - 4G/5G equipment + New built * “Covid-free” - Sports equipment « Electric Vehicles - Drones

» Tools & Simulations

- Pipes & tanks (antennas, + Renovations leisure + Household - Hydrogen Vehicles - Alternative
- boxes,...) - Water utilities - Treatment tanks equipment - Railways propulsion system
(pipes, tanks) e - 4G/5G equipment applications (hydrogen,
L. . . electric,...)
Source: JEC, Lucinte, Estin & Co analyses
JEC Observer - Current trends in the global composites Industry 2021- 2026 GROUP



2021, EEMMOLASEFICE, a0FBHEAGREELEZIDLH DA,
MEFEIFEEMEDTEFLEEZRZLTULVEL,

Global Composites market growth 2019-2021 - In volume S

18% Growth enhanced by governments regulations and subsidies on 39 %
wind energy; higher oll prices driving investments In pipes & tanks
Energy
e ‘4%  Concentration in Asian fast-growing markets; limited negative impact in 2020. 9%
Bl Construction E
B Marine
- Consumer goods P
Bl Ground Tranaportation Quick recovery after lockdowns, growth acceleration driven by maintenance, repair and upgrades. a%
- Asrospace
Overall, positive impact (“covid-free activity™). 8%
Slowdown of growth due 10 the lockdowns of physical retal stores, partially compensated by development 4%
G-commerce.
“? Reduced automotive production and sales (-11% in Europe, -10% in the US,-3% In China). %
«26% '5"0"0 Impact from lockdowns and % on | fights, partialy compensated by the mesillence of ~45%
| military segment.
-30% 2% 20% 5% 0~ e o 5% o ws 20% 25% 0o

DATA from JEC Observer 2022 JeL
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Historical data Forecast
16 0s 04
Lost opportunity 0.4
14 due to Covid® 0.4 CAGRM
2021-26
12 2.3 B Oth
ers 4%
21 i

Il Aerospace 8%
B Marine 4%

. g8 s

26

Global 3 0.8 P Consumer goods 4%

composites . Energy 6%
0.6 19

ma!ket_hy . = 17 E&E 5%

application : 3.8 Bl Transportation 7%

I Construction 3%

Total 5%

DATA from JEC Observer 2022

L T L L L L L L LT Y L L L L L LI LI T T T T T T Ty e ey ey Y
=

in M 14
(in M) 3.2 : )
4 29
2.3
2 29 29
29 2.6 . X .
0 .

2010 2015 2018 2019 2020 2021 2022 2023 2024 2025 2026 Jec

Total (in Mt) 85 104 N4 n7 nz 121 128 136 144 150 155 GROUP
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HEXCEL @JEC World 2022

GKN AEROSPACE
@JEC World 2022
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3%p.a : 6% p. a
2500 i
737 MAX |
crisis for :
2000 Boeing® !
4 CAGR CAGR CAGR
1 i 19-20 20-22 22-27
1500 ] :
! COMAC ™ 91% 21% 10%
Annual | = ° ° °
commercial
aircraft I I ' Il Bombardier @ -81% -100% n.a.
deliveries 1000 II|| :
. . [} i
(in units) i II | ] Embraer 51%  26% 12%
" il i
500 | [l Airbus -34% 11% 10%
B Boeing -59% 69% 9%
0 1
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
Total [-42%) [ 26%|| 10%|

(1) COMAC belongs to AVIC ; (2) By selling its commercial airplane program to Airbus and Mitsubishi Heavy Industries, Bombardier is not present since 2020 ; (3) The Boeing 737 J \&n L
MAX passenger airliner was grounded worldwide between March 2019 and December 2020 — longer in many jurisdictions — after 346 people died in two crashes yROL
Sources: Airbus, Boeing, Embraer, Bombardier, Comac, Lucintel, JADC, Estin & Co analysis and estimates
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) IMPROVED ENERGY

EFRICIENCY THROUGH
30‘50“, TICHNOLOGY

).'v 7 N\ NET GREENHOUSE GAS
&7 f \ EMISSION REDUCTION
O | 100% | THROUGH TECHNOLOGY,
\ /12 SAT & OPERATIONAL

\ /' wmtasumes

&
&

KEY IMPACTFUL
TECHNOLOGIES
FOR FLIGNTS OF

LESS THAN 4000 KM

1. (HYBRID) ELECTRIC
REGIONAL AIRCRAFT

2. ULTRA LFFICHNT
—_{_\ SHORT/MEDIUM

RANGE AINCRAFY

3. HYDROGEN POWERED
AIRCRAFT © AIRBUS & Clean Aviation
OppoRTUNITY

rerLacnva oven 40,000 2
AEROPLANES BETWEEN 2035-2050 L
M rmm  BRINGING TOGETMER THE WHOLE
= €5 TRILLION i tconosnc vaive «tll - EU AERONAUTICS SECTOR

— JEC

www.clean-aviation.eu BESSER D, o Ercmme e GROUP



Airbus “Wings of tomorrow” (WOT) [FGKNT 7 O R—A VT  EEMDETIORDHER L%
AR—X . Daher, Spirit, FACCHz ¥, ZHDOKXF EHLI-B77770 5 S LN S, [FENDEFE
"ﬂ'giff"('—75\61001&1@%&?&%#*?%1#3116 %= THMAEEEHK TBW) OMEEERE
#0534,

© Airbus WoT wing cover, manufactured at NCC UK
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ULTRAFAN BLADE DEMONST.
HEXCEL @JEC World 2022

Rolls-Royce in final build phase for world’s largest
aero-engine technology demonstrator

Recently Rolls-Royce has entered the final bulid phase for the world's largest aero-engine C »
technology demonstrator, UltraFan®, providing a suite of technalogies 10 support sustainable air -
travel for decades to come.

GROUP



GE Aviation and Safran launch advanced Collins Aerospace produces first prototype
technology demonstration program for sustainable 500KW electric motor for Hybrid Air Vehicles’
engines Airlander 10 aircraft

JEC

GROUP
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American Airlines announces agreement to
,__; purchase 20 Boom Supersonic aircraft

»

......

American Alrfines and Boom Supersonic announced the sirfine's agreement to purchase up to 20
Overture aircraft, with an option for an additional 40, American has pakd a non-refundable deposit
on the initial 20 aircraft. Overture is expected to carry passengers at twice the speed of today’s

JEC

© Boom Supersonic GROUP
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© Velocopter
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@NASA / Joel Kowsky

IFS#t - A V2 —T =4 XIBEEDT ) 7 6 JEL
@Airbus A



Ban ALl Mobiity PY'O"
ok 1 = =

VERTICAL AEROSPACE VX4 AAM
SOLVAY @ World 2022

TORAY @ World 2022
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EreCompositestt CEO. BIIAED F—T R - 25 FHVEKIE, THhy bT7—F, 5. B8R
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Dronamics announces partnership with Cotesa to
manufacture long-range cargo drones in Europe

EireComposites, Manna & Nuig secure funfing to

advance alrfra me manUfaCtu "ng Dronamics announces partnership with Cotesa to manufacture long-range cargo drones in
Europe, the leading middie-mile cargo drone developer and operator, announced today a strategic
manufacturing partnership with Cotesa, a European manufacturer of high quality composite fiber

Supported by the disruptive technologles innovation fund mi-drone project worth €2.44 million components for aerospace and automotive companies.

will see manufacturing of airframes using innovative materials and automation. J = ‘
I\

© EIRECOMPOSITES / MANNA © DRONAMICS Black Swan
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EOP BMWi3 > SOP BMWiX
From CFPR Monocoque body
to the « carbon cage »

© BMW Group Dingolfing plant



BATIE, HEETRIESEHERFISIDVLZVLAA, BUOBEERNARAD Z9HTH S (2016-2027)

100%

95%

90%

Sales of light
vehicles

(% total)
85%

80%

0%

Total (M units)

Forecast
(2023-2027)

Historical data

(2010-2022) —

1
1 [21%] (1% 2%
°l 2% 3%
1%
1%

1%

0,
99% M990, Moo [l 99% [ 99% M 99% 98% M 93% M 939, 9
97% o,
96% M 969

HNNRNNEENNNN

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

42 42 39 38 36 39 35 35 38 37 37 37

[] BEV®
. PHEV®

Bl 1CE®/ Hybrid®

CAGR
16-22

12%

27%

-3%

-3%

CAGR
22-27

30%

15%

0%

1%

(1) Battery Electric Vehicles, Including Fuel Cell Electric Vehicles; (2) Plug-in Hybrid Electric Vehicles; (3) Internal Combustion Engines; (4) Hybrid EV (non-plug-in) only ; (5) in 2021 JE L
36% of vehicles sold were hybrid electric vehicles (non-plug-in)
Sources: Statista, Estin & Co analyses and estimates

DI D
GROUI



AN—/ L=/ FEERNYTU—/2—=) 20T /R

© EVONIK Jc)t':

GROUP



KEBBHEOEEIX, SRI10FHTEMT 5LFHE

Transportation

’ 2030
2029

2028
2027
2026

g 2025
2024

2023

2022

201

2020

2019

208 W6 —— Hyundai Nexo

207 s s Honda Clarity Fuel Cell
2006 2
, 2015 |4 s Toyota Mirai

s B Maat Babite Fube ke e o oeb -

JeC

———
HC Otmar var  Carret Lovodn ia The giothal Lstpeanios sdostsy FIIN 208



* Combines individual membrane
electrodes that use hydrogen and
oxygen to produce electricity

* Main applications of composites in
fuel cell stack
- Carbon fibre composites used in
bipolar plates, end plates and gas
diffusion layers
Membrane slectrode assenbly
Gas flow channels

H2 cutie

J/  Endplate
Bipolar  Repeat unit
plate

Source & © JEC Observer 2021

* Hydrogen gas storage on board

* Main applications of composites in
hydrogen tank
- Carbon fibre composites wound
over a plastic liner (filament
winding)

Carbon fiore compoaiie Hgh-denaity polymar lner

B BRDSAT M
B D8%
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© Cikoni Gmbh

UK team successfully recycles ®NCC UK
reclaimed continuous carbon fibres |
from composite pressure tanks JC L
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BB E (chassis)
k5w (vertical)
I\ R (roof)




Plug & Drive H2 storage system

by VOITH at the 2022 IAA Transportation
«TTTETATH2ZR FL—D DR T A
(&, EICKREEAELESFZEMARE., /\vY
T—EBRIVET FOFERAMEEN -
MTANICERZ 72 S V&M (FIZERET S
TWd, Ff=. Voithl& (&F) F54 74
17K ZEEL T, FEAETY YA Y
ILATBETH D Z & Z1REE, »

VOITH Turbo Mobility @IAA 2022
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The ALSTOM Coradia iLint™ [E/KkZE ATt %
FHhETHHFVORETRIIE

%" 14 Coradia iLint to start passenger service on
first 100% hydrogen operated route

Alstom is proud to announce that the world's first hydrogen train, the Coradia ILint,
reached another historical milestone in Bremervirde, Lower Saxony, Germany. It is now
used on the world premliere 100% hydrogen train route, in passenger operation.




Fuel cells for
buildings

Fuel celis for
home uses

H:

Portable
fuel cells

Hydrogen vessels

)=

Hydrogen trams Hydrogen planes

New mobility

Trailer drone

H2KOREA presentation
@ KOREA 2021

o b O
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A
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120

100

80

Global

Historical data Forecast
newwind 60
energy

= =
22
16
3
6
2. 4
installations 88
by W 4 84
(in GW)
| H H H
15
oannnH|§

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025

o

o

23
Total(inMt) 6 7 8 8 12 15 20 27 39 39 41 45 36 52 64 55 53 51 60 93 89 82 90 99 11C Capture d'écran JEL
GROUP



BATE, BOARENRBEICHDIBEISEFLILGLN, FMH5~10%DEETHEL TS,

1200
CAGR
1100 Tl - Renewables - 2011-2021
124 27 32
1000 M EBY By R 54 E 35 I e - Other Renew. 5,4%
234 20 [ 260 291 " . E
900 1 = - - : 7 Sol 31,8%
olar
359 . 71 I 2 I:l =
800 - - Wind 6,3%
Vel ol H =0l o 220
700 A 183 307 - Other -
Energy 298 N 30,
206
f.lf\‘,’vil;ced 600 - " 165 [l 121 . [l Other Fossi 24,7%
254 252 249 277 38
500 - 254|250 293|355 (322 37 - Coal 0,7%
269 5 SL °
400 — L - Oil -15,1%
H — ®1 sl H Bl |2 388( |364
300 1 n o 5] = sl (2| | ] Gas 1.4%
200 - 8 Hydro -0,6%
310 321 Il 214 “EBEEE | || I:l Yy ,
100 - 230 L L e o Lead (78] [ |78 }
163 I 1 I e I o Y I 7 Bl Nuclear 9,3%
49 66 43 61
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 CAGR
2000-2021 2011-2021
Total 1100 1083 1103 1093 1121 1153 1164 1180 1184 1114 1156 1104 1107 1088 1063 1030 1035 1042 1053 1026 997 1020 -0,4%
Renewables 17 17 18 20 21 25 26 27 27 27 30 31 34 41 52 68 72 87 99 107 118 130 10,3%
Fossil 680 664 690 750 723 757 746 799 830 742 745 828 978 953 929 872 866 846 824 780 759 751 0,5%

Sources : BP Statistical review of world energy, Estin & Co analysis and estimates
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