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Mobility
in the Early Biobased Economy

1933: USA Bioethanol

Since ancient times
till the 20th century
mobility was almost exlusively

based on cereals



Chemistry
in the Early Bio-based Economy

1907
Working on hides by
proteases
from dog excrements

Since ancient times
till the 20th century

Woodtar has been
produced from wood
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Paster M., J.Pellegrino; T. Carol, (2003) Industrial Bioproducts – Today and Tomorrow. Energetics Inc. Columbia, Maryland
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30 bio $; USA (2007) USITC publication 4020:  „Industrial Biotechnology: Development
and adoption by the US Chemicals and Biofuel industries“ July 2007

Bio-based Chemical Sales

Industrial Biotechnologe
Paves the Way to the KBBE

Products from
Chemical Processes (15%)

BioCatalysts (10%)

Products
from Biotech-Processes (75%)

Fossil Oil
80%

Coal
8%

Natural Gas
2%

BioRenewable 
Feedstocks

10%

Chemical Industry Feedstocks

Germany 2008; Source: VCI



Changing Feedstock Markets
Push the Chemical Industry

Crude Oil



Biological Metabolites Compete
with Petrochemical Building Blocks
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Carbohydrates [8]

Organic Chemicals

Pharmaceuticals

Fine & Specialty Chemistry

Detergent & Hygiene Chemicals

Polymers

Petrochemicals & Derivatives

Agrochemicals

Corn



The Chemical Industry
Invests in KBBE

Raw material Fermentation Intermediate Polymer

Cargill Purac
Cargill

Dow
Cargill

Dow
Cargill

Tate &
Lyle

T & L
DuPont

DuPont
(1,3-PDO) DuPont

Solvay
(ethene) Solvay

Roquette Roquette
DSM

DSM
(succinic) DSM

Cargill Cargill
Novozymes

Cargill
(3-propionic acid) ?
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Dow
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(ethene) Braskem Polyethylene

2009 – 200 kta

PLA
2005 – 140 kta

Polyester
2007 – 45 kta

PVC
2010 – 60 kta (ethylene)

2011 – several hundreds kta

Polyethylene
2011 – 350 kta

*large scale production of biotech-polymers
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KBBE 
Restarts Innovation Cycle
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Sugar cane
Soy
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Consumer
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Value Chain
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intermediates
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KBBE: New Links of Industries
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Industry 8

SME 30

Academia 
10

Investors 5

Infra-
structure 8

CLIB2021 Cluster Industrielle Biotechnologie e.V.

CLIB2021: 60 Members
Combining all Competences

32 Founding Members

22 Months after:61
CLIB2021 R&D Market

Accumulated Member Sales:            ~  65  bio €

Accumulated R&D Budget:               ~    3  bio €

est. 7% aiming at Biotech R&D: ~ 200 mio €

http://www.nationalflaggen.de/media/flags/flagge-deutschland.gif
http://images.google.de/imgres?imgurl=http://www.nationalflaggen.de/shop/catalog/images/niederlande.gif&imgrefurl=http://www.nationalflaggen.de/shop/catalog/flagge-niederlande-p-158.html&usg=__tMVtmVBJ8mIPo-w9gcEPyQmGQyI=&h=333&w=500&sz=2&hl=de&start=1&tbnid=Q-CrD3-yt2khNM:&tbnh=87&tbnw=130&prev=/images%3Fq%3DFlagge%2BNiederlande%26gbv%3D2%26hl%3Dde
http://www.nationalflaggen.de/shop/catalog/images/kanada.gif
http://www.au-pair-job.de/au-pair-flagge-Schweiz.gif


CLIB2021: At home in Northrhine-Westfalia
Germany‘s Strongest State

Area like
Vancouver Island

Population like AustraliaExports: 80% of the African exports

In addition: • The strongest industrial region in Europe and the economic center of Germany 
• Turntable for a 150 million people market with high purchasing power
• The biggest trade fair location of the world
• The densest research network in Europe
• The densest transportation infrastructure in Europe 
• Germany‘s most attractive investment location

75% of Brazil’s GDP

Industrial Biotechnology Fares

6. - 8. 10. 2009 Biotechnika Hannover

27.- 29. 10. 2009           Composite Europe  Stuttgart

22.- 25.   5. 2010 Analytika München



Feedstock BioCatalysis Products

Our Task: 

Establishing the KBBE through
R&D in Industrial Biotechnology
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0 5 10 15 20 25 30 35 40 45 50

Annual Sales of the German Chemical Industry (€ bio; 2007)

Blue: Biotechnological products established

Blue checkered: Early biotechnological products on the market

Source: VCI 2009

Polymers

Pharmaceuticals

Fine & Special Chemistry

Petrochemicals and Derivates

Detergents & Bodycare

Anorg. Basic Chemistry

Our Target Products
Monomers & Polymers
Pharmaceuticals
Fine & Specialty Chemistry
Detergents & Body Care
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All Relevant Players Build CLIB2021

Industry
Academia

SME, Investors 
& More

http://images.google.de/imgres?imgurl=http://www.rakko.de/download/52321501/BU-304-500%2BEuro%2BBanknoten.jpg&imgrefurl=http://www.rakko.de/pressebilder.php&usg=__u6OCt3D3DLXrJANxOmg1qNBZOj8=&h=1372&w=2126&sz=2309&hl=de&start=56&tbnid=af_D8nsAx1AXXM:&tbnh=97&tbnw=150&prev=/images%3Fq%3DEuro%26gbv%3D2%26ndsp%3D20%26hl%3Dde%26sa%3DN%26start%3D40


Key to Success: 
Excellence & Cooperation
in Science & Technology

Screening & BioInformatics Enzymes BioCatalysis & DSP
&

Microbes
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Academia provides Sustainable Progress
in Science & Technology

BioProcesses

BioProducts

PolyOmics
Expression

BioCatalysis
Downstreaming

PolyOmics
Expression

BioCatalysis
Downstreaming

BioCatalysts

Technology

Feasability Studies

Science

http://www.uni-duesseldorf.de/
http://www.fz-juelich.de/
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All Relevant Players Build CLIB2021

Industry
Academia

SME, Investors 
& More

Technology
Cluster
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Feedstock BioCatalysis Products

Partnering
Academic and Industrial Excellence

Monitoring Systems

BioReactor

Lab-Equipment

Air-Purification

…….

Bio-Composites

Vaccines

Drug-Delivery

Cosmetics

Sweeteners

……

Wood-Based Processes

BioInformatics

Plant Gene Promotors

E.coli Expression

Plant Gene Promotors

Plant Breeding
……
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All Relevant Players Build CLIB2021

Industry
Academia

SME, Investors 
& More

R&D 
Projects

Technology
Cluster
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Academia provides Sustainable Training  
of the Rising Generation

PolyOmics
Expression

BioCatalysis
Downstreaming

Training 
top students
integrated in

industrial R&D

Biotechnologists

Process Engineers

BioCatalyst-Engineers

Top Students

Excellent Training

Industrial Relevance

http://www.uni-dortmund.de/web/de/index.html
http://www.uni-duesseldorf.de/
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All Relevant Players Build CLIB2021

Graduate
Cluster

Industry
Academia

SME, Investors 
& More

R&D 
Projects

Technology
Cluster

50 mio €
R&D started

promoted by:
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CLIB2021

Linking international Competencies
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Partnering Options in Building
the Knowledge Based BioEconomy

Biotechnological
Conversion

Lignocellulosic
&

Syngas
Carbon Sources

Exchange        

of 

Graduates
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CLIB2021

Partnering Excellence
in Science, Production
and Commercialization

is Key to Success
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