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= About JEC — core values

“ JEC represents, promotes and expands composites markets by providing global
or local networking and information services ”’

JEC is a Company created in December 1996 by CPC, the Center for Promotion of
Composites, a non-profit association

Principles of governance

= The JEC Company has to generate its own revenues

* The JEC Company has to invest all benefits in the creation of new services for
the industry
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= About JEC — its offer

Jecmagazine

' Trade-shows
Aeronautics MEdlaS

Conferences & Forums

E-information

Studies Networking Events

Innovation Programs

& Awards B to B meetings
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= About JEC - a success story
M Euros 20 M€

A

20
nd-users Events
Automotive Forums
Construction Forums
Consumers Planets
Startup Programs
C Asia Trade-Show
10 Conferences

BtoB Meetings
Internet Offer
* Magazi i French E-Letter

echnical Workshops

* JEC Show Paris Books & Publications

Innovation Awards International E-Letters
gazine « Job Center

1997 2002 2007 2012 2017 0LE
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= About JEC - a real global footprint

B B Brussels Augsburg
BN Paris Shanghai
Z= Chicago Bangkok =
ZE= Knoxville i
Mumbai =.E
E= Atlanta
“x  Singapore
E Newport
Beapch b Seoul @

L [ JEC Customers (2017)

JEC Offices in North America (Atlanta, USA), Europe (Paris, France — Headquarters) and Asia (Singapore)
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= About JEC — Next International Composites Events

THE FUTURE OF

Composites . on  ASIA WORLD

= 2018 conposi= 201 9 The Leading Intemational

Composites Show
Chicago, IL, USA Seoul, Rep. of Korea e PARIS-NORD
June 27-28, 2018 Nov 13%5, 2018 March 12-13-14, 2019 | ) eoinre
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= Composites Market — The Big Picture

Global volume per year

© A Composites
% 10,000 kT




= The Composites Market - Global

EUROPE Total World
NORTH AMERICA 2,3 Mt
2,8 Mt 21% in volume 2015 2016 2021 CAGR
26% in volume 21% in value CHINA 2016-2021
30% in value 3,1 Mt

8% in volume Volume (Mt) 10.4 10.8 129 4%p.a.
s nalg Value (B€) 71 74 94 5%p.a.

Asia in 2016
~ 50 % Volume
~ 40% Value

© Volume

O value

COUNTRY
Composite market 2016 in Mt
Share of global market %

. ASIA excl. CHINA
SOUTH AMERICA 2,1 Mt China 2016-2021
0,2 Mt 19% il'.l volume o
2% in volume AFRICA AND 18% in value 60 % Volume growth
2% in value MIDDLE EAST
0,4 Mt
4% in volume
4% in value

9 Composites Market Overview — Franck GLOWACZ o .
jec KN0WI'EI]GE &“ETW““KING 6th International Carbon Composites Conference CoPYIENTIEC Group 2018

GRouP  DEVELOPING THE COMPOSITES INDUSTRY WORLDWIDE | /e 4-6, 2018, Arcachon, France 5



= The Composites Market — value chain

Recycling Resins Fibres Additives Equipment
manufacturers
Low value High value
added added
Carbon 0,7%
Primary materials Thermoset”  Thermoplastic?® Glass fibres Natural I| f‘mm'd 0.5%
producers and
equipment 62% 38% 87% 11%
manufacturers
% volume
Intermediate Prepreg Pellets Fabrics
processors producers producers manufacturers
Distributors Direct sales Independent distributors
Final Manual Compression Injection Continuous
processors processes processes processes processes
TPC Compression Resin Panel
2016 molding infusion Manufacturing
Hand Prepreg Thermoplastic . Filament
lay-up Spray-up lay-up ‘ SMC/BMC injection moulding \-.l PuII'trUSI?n winding
12% 1% 9% 3% 12% 23% 10% 3%, 9%

% volume
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= The Composites Market — application sectors

2016
Wind Energy
Building Electrical Aerospace Pipe Consumer
Transportation & Construction & Electronic & Defense & Tank Goods Marine

66% of the total value all together
63% of the Volume
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= The Composites Market — application sector dynamic

70

66%

67%

60
519, 92%
50
. A 4 v v
Global penetration rate 40 o 3T%
of composites per industry
30
for 2016 & 2021
(in volume, in%) 20 )
] 14% 15% 14%
10 10% - 10%
o 3%
0
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wioThe Composites Market — carbon fibre focus

I e e e C.A.GR.
110,5
TOTAL 15.3%
102,3

100 o , o , , e 1.9 Others 16.3%
Civil Engineering 14.2%
Compound 12%
72,0 ! Pressure Vessel 17%

12,0
80 1 752'9 @ Automotive 29.2%

9.3
40,8 2 1
40 TN 46

@ Wind Energy 18.9%

20 - % ' - (R . o o o - - - B Sports & Leisure 3.8%
0 =

2013 2014 2015 2016 2017 2018 2019 2020
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" The Composites Market — Trends - Materials

Breakdown of
the composites
market

by resin type

(in volume, 2015)

Size of the market
(in Mt)

Sl =
JLSJP\..

GROU
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2009

34%

7,0

Resins in volume

2012

7,8

2015

;74 Thermoset

9,3
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Thermoplastics market share
is still growing in a growing market

Delta

2002015 NMouvements in the CF area
= Toray’s purchase of Tencate

= Hexcel acquisition of Oxford Performance Materials
and agreement with Arkema

= Solvay (Cytec)

= Teijin (incorporation of Toho Tenax no longer a
stand-alone brand)

= SGL / BASF research

<+t ®m More CF compounds, even with PP
= TP filament winding

C-SMC for Automotive

+4 pt

=  Menzolit = Magna
= Mitsubishi Rayon = Toyota
= Polynt = Lamborghini (VW group)
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= The Composites Market — Trends - Ecosystems

Average weight distribution

of a car by material
(in kilogrammes)

1800 2010 2015 2020 Delta
2010-2020
1 600 e -
10% 10% 155 +0 pt
50 3% . 10%
Ll 66 4% gﬁ 3’;’ 47 3% +0 pt
165 ° 62 4% +0 pt
304
10%
Sl 19% 357 +7 pt
231 23%
14%
1000 304
19%
357 +9 pts
800 230/,
600
974
400 59% 816
51% 667 Steel -16 pts
43%
200
0
Total 1 650 1 600 1550

(in kilogrammes)
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Formation of battle lines & opportunities

= |n Automotive (agreements — see next slide)

= For Hydrogen (Hydrogen Council)
change of Automotive paradigm

A BMW
m @airliquide ALSTOM B rovormeiican s GROUP © ,?gf,f"i E';!m%u%
DAIMLER  cneie G(\"’%" HONDA @HyunoAl  lwatani TG Nippon Oil &Energy
B K Kawasaki w @ ’,;4"; Statoil e Lﬁﬁouﬁ Tg,_ TOYOTA WEICHAI
ey fber  fosse @A O woosns  semement MY o e nel* »ousP® O oo, N
Hydrogen Council
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= The Composites
Market — Trends —
Ecosystems

= Automotive (agreements & relations)

- Affiliated fabric producer ] Precursor producer

wy CFRP part producer owned by a Daimler
CF producer or OEM (% of shares) . Carbon fibre producer
Mercedes-Benz,
@—® CFRP parts supply Smart, stake in Automobile group
Aston Martin

Design & Engineering company
owned by a carbon fibre producer
(% of shares)

@—® Services supply

@—@ Agreementon CF supply
or long term relationship

\\\— Other partnerships

Tesla Motors partners \
N

Fiat Chrysler.
Automobiles .

Abarth, Alfa Romeo, \
Chrysler, Dodge, \\
Ferrari, Fiat, Jeep, A

Lancia, Maserati, Ram

Toyota

Daihatsu, Hino, Isuzu
(stake), Lexus, Ranz,
Scion, Subaru
(via stake in parent
company), Toyota

Euro Advanced Carbon

Fiber Composites \
ACE: Advanced \
Composites Engineering \
N \
ﬂ \
Plasan Carbo \\\ \

Composites

Ford
/ Ford, Lincoln, ‘
e e |
| 00% [Teijj DowAksa
|
| General Motors GH Craft
| Buick, Cadillac, Chevrolet, >50% Tenax Hexcel Hyundai
'GMC & controlling interest (o] -5 “
in Holden, JieFang, Opel, { [@11”‘] Hyundai, stake
| Uz X & e - o in Kia (+33%)
‘ Wuling B Hyosung
C-CON Solvay ;
—— Foliinns Capricorn Composites
t in. St Mitsubishi @
rt Gl - y
Lt ' Rayon f.
L= ’
- MRCSGL /ﬁ. Volkswagen
SGL Automotive graq pc Challenge /i g Audi Bentiey Bugat,
N Lamborghini, MAN,
e s G 100% /\. Porsche, SEAT, Kods,
= 0] : - Volkswagen, VTB
Benteler SGL Wethje Holding

Brembo SGL

Land Rover
(Tata Group)

BMW
BMW, Mini,

. 5w 4 Geely :
. Emerald Auto-
motive X,
Geely, Volvo
Rolls-Royce
Renault-Nissan i
Tesla Motors partner

e

Dacia, Datsun, Infiniti,
Mitsubishi (34%
Nissan), Nissan %,
Renault, Samsung

JEC KNOWLEDGE & NETWWORKING
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= The Composites Market - Challenges

= Automation still needs to be pushed further
" Pressure on total costs of a solution
= 3D Printing

= Recycling
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= Conclusion

" Future really promissing for Composites

= Aerospace & Defence, Transportation and Construction should increase their
penetration rate greatly

" |n 30 years, Automotive & Energy landscape should be greatly different

= Still work to do on Automation, Costs and Recycling
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