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1 The global Carbon Fiber market
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Carbon fiber plant of SGL Automotive Carbon Eibers (A(‘f‘F) in Moses

Lake in 2014 and 2015 (small image), source: BMW and SGL ACF
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1 The global Carbon Fiber market
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Global demand of Carbon Fibers in thousand tonnes
from 2009 to 2021 (* estimations)
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1 The global Carbon Fiber market
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1.1 By manufacturer

Annual, theoretical CF capacity by manufacturer in thousand tons (2014).
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1 The global Carbon Fiber market

1.2 By region
Annual, theoretical CF capacity by regions in thousand tons (2014).
Great Britain; 4.0; Total: 125,000t
3% RoW:; 8.1; 7%
France; 5.2; 4% | USA & Mexico;

39.3; 31%

Germany; 5.8; 5%
South Korea; 8,1;
6%

Hungary; 8.1; 7%

Taiwan; 8.8; 7%

Japan; 25.0; 20%

China; 12.8; 10%
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1 The global Carbon Fiber market
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1.3 By application =
Global CF demand (PAN based) in thousand tons by application (2014)
Civil Engineering; _ Marine; 0.8; 2% Total: 53,000 t
- A0
2.3, 4% Others; 3.7; 7%
Pressure Vessels; [ Aerospace &
2.7; 5% = Defence; 15.4; 29%
Molding & | =42,4% of the
Compound; 5.8; theoretical CF
11% capacity (125 kt)

Automotive; 8.5;

Sport & Leisure,
16%

6.4, 12%

Wind Turbines: 7.4;
14%
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1 The global Carbon Fiber market

1.3 By application
Global CF revenues in US$ million by application (2014)

Marine; 19.8: 1% Total: US$ 1.98 billion

Civil Engineering;
Others; 118.8; 6%

75.2; 4%

Pressure Vessels;
Aerospace &

79.2; 4%
Defence; 950.4;
Molding & 48%
Compound; 142.6;
7%

Wind Turbines;
170.3; 9%

Sport & Leisure;
205.9; 10%

Automotive; 217.8;
11%
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_CFRP bodywork, source: BMW
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Global demand of CFRP in thousand tonnes
from 2009 to 2021 (* estimations)
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2 The global Carbon Composites market (Y

2.1 By matrix
CC revenues in US$ billion by matrix (2014)

Total: US$ 16.6 billion
Hybrid;
0.84; 5%

Metal;
1.24; 8%

Ceramic;
1.66; 10%

Thermoplastic;
2.55; 15%

Carbon:;
2.24; 13%
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2 The global Carbon Composites market

2.2 By processes

With CFERP production processes generated amounts in thousand tonnes (2014)

Total: 83,000t
Others; 6.6; 8%

Press and injection
processes; 8.3,
10%

Wet lamination &
infusion
processes; 8.7;
11%

" CARBON
The global CFRP market 2015 Slide 13 ’_’ CONVIPOSITES



2 The global Carbon Composites market

2.3 By region
CC demand in thousand tonnes by region (2014)

Total: 105,200t
RoW:; 4.2;: 4%
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2 The global Carbon Composites market

Rotor blade
production at A
Aalborg plant, =
source: Siemens
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2 The global Carbon Composites market

2.4 By application
CC demand in thousand tonnes by application (2014)

Total: 105,200 t
Marine; 1.4; 1% Others; 18.5; 18%

Aerospace &
Civil Engneering; Defence; 32.2; 31%

5.0; 5%

Sport & Leisure;
13.2; 12%

Wind Turbines: Automotive; 21.8;

13.2; 12% 21%
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2 The global Carbon Composites market

2.4 By application
CC revenues in US$ billion by application (2014)

Civil Engineering; Marine; 0.1; 1% Others; 1.5; 9% Total: US$ 16.6 billion

0.4: 2% ‘ /

Sport & Leisure;
1.2; 7%

Wind Turbines; 1.3;
8%

Automotive; 1.9;
11%

ﬁ Aerospace & Defence: 317 US$/kg | Wind Turbines: 98 US$/kg
Automotive: 87 US$/kg | Sport & Leisure: 91 US%$/kg
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3 Trends and outlook
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3 Trends and outlook

Estimated development of CC demand in thousand tonnes
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4 Conclusmn
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4 Conclusion

Core messages and forecast

-

The golbal CF and CC market is and stays a promising
business field with stable annual growth rates of 10-15%
over several years.

The pressure of competition for CC increases because of
hybrid lightweight material mixes (use of CC only where
necessary and useful).

Cost savings in material and production costs will be essential
for an increasing share of CC in future applications.

But: The market behaviour is more inertial than expected
—> positive as well as negative outliers not to be expected

Stimulation by taxes and laws (e.g. in automotive and wind
energy sector) can bring additional dynamics into the CF and
CC market. -
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Thank you very much for your attention.

Dipl.-Ing. Michael Kiihnel

Carbon Composites e.V.

Alter Postweg 101

D-86159 Augsburg
michael.kuehnel@carbon-composites.eu
Phone: +49 821 / 319874-1052
Mobile: +49 172 / 5848242
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