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Biotechnology, today a core Jb
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competence of Evonik....

Biocatalysis
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Biotechnology has many
advantages.....
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..and Is also commercially feasible Cevsacaslansce wrctatsage 200

Cost advantage over established chemical processes
@ Cost advantage == . Feedstock advantage (crops vs. petrochemical feedstock)
* Process advantage (reduced number of steps)

Reduced Strategic option for high-oil price scenario
@ feedstock ™=+ Middle East and Russian players with close & low-cost feedstock
risk » Biotechnology to use renewable feedstock

cp. BCG-Analysis, BioDeg STC 2 Presentation-7Aug07, P. 4
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Success factor I:

Competitive raw materials
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Petrochemicals

Production Price C H @) Carbon

, Ethylene C,H, 110 mio t/a 1597 $/t 86% 14% 1857 $/t C

Propylene  C,H, 75 mio t/a 1436 $/t 86% 14% 1670 $/tC

Benzene  CgHq 45 miot/a 330%/t 92% 8% 1446 $/t C

Naphtha C.H,, 1040 $/t 86% 14% 1209 $/t C
BioRenewables

Production Price C H 0] Carbon

Sucrose C;,H,,0,;

Glycerol C3;HgO4

Corn-Glucose CgH;,04 330 mio t/a 268 $/t 40% 7% 53%

52 % 552 %$/tC
670 $/t C

170 mio t/a 232 $/t 42% 6%

0.8 mio t/a 465 $/t 39% 9% 52% 1192 $/tC

Prices as of June, 2008, 1 € = 1.55 US$,

Sources: Naphtha Europe - ICIS; Propylene Europe Contract - ICIS; Ethene Europe Contract — ICIS; Benzene Europe — ICIS;
Sugar # 11 — ICE; Glycerol Crude (80%) Europe — Oleoline; Glucose in Corn (65%) — CBOT.

Michael Droscher

@ evanik

||||||||||




Success factor II: Cutting-edge Jb
science & technology e s

Example L-lysine

Lysine Fermentation Technology Performance in Indus trial Production

| f (yield, lys concentration, volumetric productivity)

Competitor A
Pioneer and
broad R&D basis

Evonik: Metabolic
engineering,
functional genomics
and systems analysis

Competitor B, constrained to
strain optimization by
random mutation and selection |

1960 1970 1980 1990 2000 2010 2020
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Success factor |ll; Solid

intellectual property in key areas pu e e

Example L-lysine
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Success factor 1V: Relevant lead (!.;
markets stimulate disruptive power smmmoommess

Example amino acids

Amino Acids:
Introduction of BioProcesses
12
10 4 Number of products L-lle
L-Val
8 7 L-Pro
L-Trp
6 1 L-Ala
L-Thr L-Asp
“ L-Lys
L-Met
2 -
i O T T
Fermas s.r.o.; Slovakia 1980 1990 2000 2010

Michael Droscher T =V N



Success factor V: )
Innovation & partnering excellence s

Example open innovation

Research

Development New Business

Business fields

Licensing out / O or other
echnology O

Corporate
Boundary

companies

New Venture N U
,‘ New business
‘ fields for the

compan

Internal
Innovation Projects

\‘//"' /" /‘ /
Q 0

/ Tech. License ;i;g?s?:%gr]y
‘ Acquisition
Externdl .

Innovation Venture Source: Adapted from Henry Chesbrough (2003)
Project Investment G
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Success factor V: Innovation and ¢
partnering excellence B o

Example SusChem
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The European Technology Platform for
Sustainable Chemistry

2 | Started by chemical industry and academia with a
~J strong backing from the commission

Biorefinery Biorefineries will
produce the base

5 4 materials for bio-
s B¢ 2 /\/\/\ based products

o iy
% N
_ N o Primary
Biomass ' product Fuels,
Energy Il Chemicals +
Materials

+
Input By-product Second. B
product
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Summary Success factors
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|. Competitive raw materials

lI. Cutting-edge science & technology
lll. Solid intellectual property

V. Relevant lead markets

. V. Innovation and partnering excellence
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