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Lipides (fats & oils)

| canomyaraes
T

Macro-molecules such as
lignin, natural rubber

Mineral, metals

Mineral, other (e.g. silicon)

renewable
resources (wood +
other)

Global amounts in mio. tons (without
Source: FAO / nova-Inst
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fibres

Wood (material): 10.3 million ha — industrial crops (ma

No utilisation of t
already provided
breakdown of carbon ¢
Techniques: "extreme biorefi
biomass carbon as input for ex
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Raw material shift already today in

hundreds of product lines!
- some examples -

® Packaging sector: cardboard and paperboard (as well as bioplastics)
are extending their market share, increasingly at the cost of plastics.
The sale of corrugated cardboard in the packaging sector is rising by
5% per year (compared to worldwide economic growth of 3%)

® Packaging sector: Jute sacks are increasingly capturing back market
shares ahead of woven PP sacks.

® Paper production: Starch is increasingly driving synthetic latex out of
the paper production market (1 million tons in the EU).

@® Natural rubber: Synthetic rubber is rapidly losing market shares to
natural rubber, almost not being competitive any longer.

® Car seats: coirs & natural latex are catching up with PUR foams.

Flocculants: Modified starch is increasingly replacing polyacrylates.

® Biotechnology: In the industrial (, white) biotechnology, starch and
sugar are increasingly replacing classic chemistry with mineral oil and
natural gas as feedstocks.

Raw material shift already today in

hundreds of product lines!

- detalls about four examples -

® Packaging sector: cardboard and paperboard (as well as bioplastics)
are extending their market share, increasingly at the cost of plastics.
The sale of corrugated cardboard in the packaging sector is rising by
5% per year (compared to worldwide economic growth of 3%)

@® Packaging sector: Jute sacks are increasingly capturing back market
shares ahead of woven PP sacks.

® Paper production: Starch is increasingly driving synthetic latex out of
the paper production market (1 million tons in the EU).

@® Natural rubber: Synthetic rubber is rapidly losing market shares to
natural rubber, almost not being competitive any longer.

@® Car seats: coirs & natural latex are catching up with PUR foams.

Flocculants: Modified starch is increasingly replacing polyacrylates.

® Biotechnology: In the industrial (, white®) biotechnology, starch and
sugar are increasingly replacing classic chemistry with mineral oil and
natural gas as feedstocks.



f jute sacks

ks made of jute fibres and PP

Relatives Preisverhaltnis zwischen Sacken
aus Jutefasern und Polypropylen
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After jute packaging sacks — e.g. for
continuously been substituted by wove
decades, prices are head to head nowaday
Since last year, jute sacks have been capturin

(Source: FAO 2005)

Price Development of Natural Rubber
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recent years and today equ

The worldwide tyre industry r: i
would have liked to further incr

The synthetic alternatives (Styrene B
prices and limited capacities.

Price carrousel: After synthetic rubber had .
price of natural rubber amounted to merely about 8 synthe
at the end of 2005 —after the current price increas {
the two are on the same level again.



r1ions made of coir and

Bild 2 Die FaserTec-Anlagen werden mit Bild 3 Der Wollwattezuschnitt wird mittels ei-  Bild 4 Die Lehnenpolsier werden vom Faser-
kosfaser-Coils beschickt ner Einlegehilfe und Vakuum engelegt, um el Tec-Rundtisch zur Stanze transportien
ne faltenfreie Oberflache des Lehnenpolsters

2u erreicher

Back substitution thanks to incre
prices: “... FaserTec has reached the
price increase and the shortage of cru
production of PUR, has an influence on the
could become even cheaper than foam cushi
Source: Klusmeier, W. (Johnson Controls Gmb
» rechnische Textilien“ 1/2006.

in tons

1,150,000

1991 1998

The chemical industry i
worried about getting enough
renewable resources for mai
utilisation — market distortion as
a result of the subsidisation of
the energy sector.



Classic
chemistry
+ 2-3% per year

Fossil raw materials

Biotechnology
Fermentation

Classic
chemistry

Fossil raw materials




ever be cheap again
sil or renewable.
prevalent.

creasing worldwide
tural raw materials.

a thing of the past
tare is needed.

Major Price Indices
Indices of Nominal US$ Prices (1990=100)

Crude Oil

Metals and Minerals

Agriculture Prices - Sub-Indices
Indices of Nominal US$ Prices (1990=100)

1205 Agriculture
125 1
Raw Materials
100 . "
Sep-04 Mar-05 Mar-06 Sep-06

Beverages

@ From approx. 40 to
sugar price is linked to
price, from 100 to 120 $/ba
starch price. Bioethanol prese
driving force.

® In Germany, wheat can be cultivated
competitively on a world market price
level!

ever be cheap again
sil or renewable.
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re already right in the
ady being converted
and work materials.

ding the raw

® Inthe past 2

® Bioplastics, natura
composites are alrea
construction industry at
a strongly rising tendency.

res In the German

Use of Natural Fibres* for Composites in the German
Automotive Industry 1999-2005

18.500 19.000
20.000 A 18.000 =
17.200 = = 1
18.0004 =) ‘
16.0004 |
)
. 14.000-
b
E’ 12.000
E 10.000
2 8.000-
6.000
4.0004
2.000
2002 2004 2005 year
Total 9.600 12.200 15.100 17.200 18.000 18.500 15.000
[JExotic Fibres 1.548 1.279 2.618 2.895 4.995 5.000 5.000
[l Hemp 372 1.350 913 2.416 2.012 1.500 1.800
|IFIax 7.680 9.571 11.569 11.890 10.993 12.000 12.200

* without wood and cotton



res in the German

Use of Natural Fibres for Composites

in the German Automotive Industry 2005
Total: 19.000 t

Jute/Kenaf
11,2%

res In the German

Shares of Different Processing Technologies of NF*-
Composites in the German Automotive Industry in 2005

press flow-
moulding**
2%

thermoset press-
moulding
35%

thermoplast press-
moulding
61%

injection moulding**
2% * without wood and cotton

** straight thermoplast processing

technology
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Natural Fibres* Reinforced Composites
in the German Automotive Industry 1999-2005

SRfoos 29.000 30.000
26.500
23.500
25.000 A
o 19.000
E 20.000 A
:E 15.000
B 15.000-
T
10.000 1
5.000
0 T =i — = T T : - .’/
1999 2000 2001 2002 2003 2004 2005
year

Ml thermoplast Ethermoset * without wood and cotton

bres in the German

Natural Fibres* Reinforced Composites
in Different Processing Technologies of Composites
in the German Automotive Industry in 2005
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* without wood and cotton
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