SusChem

European Technology Platiorm Far
SUSTAINABLE CHEMISTRY

SusChem ETP
A research agenda for industrial
biotechnology

Roundtable on Industrial Biotech - Estonia

Camille Burel

Industrial Biotechnology Manager
EuropaBio

] I _ ESAB
> £UROPAB§
J— The European Association for Bioindustri Section on Applied

Biocatalysis




EuropaBio St hedil

SUSTAINABLE CHEMISTRY

The European Biotech Industry’s Voice

Representing the entire biotechnology industry
85 global life science companies, 15 associate memb  ers
25 national biotechnology associations, several bio regions
More than 1800 small and medium-sized biotech compa  nies

White Green Representation
Biotech Biotech of all Sectors

Mission

EuropaBio represents the interests of the industry towards the
European institutions so that legislation encourage s and enables
biotechnology companies in Europe to innovate and p rovide for our
society’s unmet needs.
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Members of the IB Council SusChem

European Technology Platform For

(2008)
— Ajinomoto — Genencor (Danisco)
- ARD — Kluyver Centre for Genomics of
- EASF Industrial Fermentation
— ayer -
— Bioscience for Business KTN Metabolic Explorer
—  British Petroleum — Natureworks
— Calantia — Novamont
— CCL BV & Cehave — Novozymes

Landbouwbelang

— CORE Biotech — Procter & Gamble

— D1 Oils Plant Science Ltd — Purac
— Degussa - EVONIK — Roquette Fréres
—  Direvo Biotech AG — Sophied / Wetland Engineering
B gg‘l’\vﬂ — Sucrerie de Tirlemont
DuPont — SiddChemie
IAR Cluster — Syngenta
— Total

+ National Associations

IB Roundtable, 5 September 2008, Tallinn, Estonia 3




Obvious Need for Sustainable Solutions SusChem

European Technology Platform For
SUSTAINABLE CHEMISTRY

GHG emissions

=

Nutrient enrichment
Global warming

Smog formation

T Biodiversity depletion
Acidification
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Industrial Biotechnology is key to the
Knowledge-based Bioeconomy (KBBE)
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Industrial Biotech is key to the
Biobased Economy (KBBE)

The knowledge-based bio-economy _: Transforming life sciences
knowledge into new, sustainable, eco-efficient and
competitive products
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The integrated diversified
(zero-waste) biorefinery is the basis of a
biobased economy in Europe

An integrated
cluster of bio-
Industries, using a
variety of different
technologies to
produce chemicals,
biofuels, food
Ingredients and
power from
biomass raw
materials
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Beyond biofuel .......

Biodiesel, oleochemicals, food & feed ingredients, biochemicals, bioplastics, etc.
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White biotech is clearly on the rise

Key growth drivers

Chemical sales impacted by biotechnology *Sustainable pro-

duction
20% | Upside -Q:Itgrg:;ives to oil
*Need for innovation
R St " Expectes "Technological
5% €20 bly Cost savings
2000 A 20510 Time Legislation
Today

McKinsey&Company



Growth In the next five years?
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SusChem

European Technology Platform For

SUSTAINABLE CHEMISTRY

Can Europe play a major role?
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Europe Strenghts

The key enzyme -business players are heavily
concentrated in Europe

The EU is very strong in the development and
production of bio -specialities (such as food
Ingredients, pharmaceuticals and fine chemicals)

The EU has a strong chemical industry infrastructur e
and knowledge base

The EU has a strong fermentation technology base

The availability and diversity of renewable resourc es
In the EU
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Opportunities for Europe

® Famous European science base and scientists in the field in
industrial biotechnology

® The concept of Sustainable Development is more advanced in
Europe than elsewhere

® The recent expansion of the EU provides a large increase in
agricultural biomass suitable as an industrial raw material

® Established white biotechnology products have been generally
accepted by society

® The result of the implementation of the EU Directive on the
promotion of the use of biofuels for transport
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The agricultural sector

® Strength = availability and diversity of renewable resources in
the EU

® Weakness = Regulated markets for renewable resources;
High cost of raw materials in the EU

® Opportunities = Facilitate the integration of new Member
States by providing more outputs for their agriculture, maintain
European agriculture and increase competitiveness




What do we need to
realise this potential?
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Need for an European

research agenda ...
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Technology Sections in SusChem
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SusChem results

Vision

Strategic Research Agenda

February 2005

November 2005
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Implementation
Action Plan

August 2006
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Bringing stakeholders together -
Need for a Vision for IB ...

The stakeholders’ Vision for industrial or white
biotechnology in 2025 is one where:

. Biotechnological processes are used for
producing chemicals and materials , otherwise
not accessible by conventional means, or
existing products in a more efficient way.

. Biotechnology allows for an increasing eco-
efficient use of renewable resources  as raw
materials for the industry

. Industrial biotechnology will enable a range of
industries to manufacture products in an
economically and environmentally sustainable
way.

. Biomass derived energy , based on
biotechnology, is expected to cover an
increasing amount of our energy consumption.

. Rural bio-refineries _ will replace port-based oil
refineries where it is economically feasible.
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Strategic Research Agenda for IB

Objectives:

* The development and production
of novel, innovative products and
processes in a cost- and eco-
efficient manner, using
Increasingly renewable raw
materials.

» The discovery and optimization of
strains and biocatalysts.
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White Biotechnology: Research Areas

Bioreactor
1. Novel enzymes and microorganisms 2. Microbial genomics & bioinformatics
4. Biocatalyst function & optimisation 3. Metabolic engineering & modeling
5. Biocatalyst process design 6. Innovative fermentation science &

engineering

7. Innovative downstream processing

New bioproducts and biopolymers

* New active compounds e« Commodity products
* Fine & specialty intermediates ¢ Bio-based materials and polymers
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Roadmap example
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Input to FP7

® Proposed topics for 1 st and 2" call (from SRA)

® SusChem Brokerage event — 24 September 2007 and 31 Ja nuary
2008

® Decision process:
« Draft made by EC (DG Research)
» Discussion in expert group
» Discussion and agreement in Programme Group (MS)

® input into KBBE Third call (2009) — provided Februar y 2008
» Publication July 2008

® Working on input for 2010 call

N\
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Alignment with MS: ERA-net IB
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Parthers ERA-IB

#II 1] &
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Alignment with other ETPs:
KBBE-ETP network

Forestry

TP

Plants for SusChem TP
the Future IB section

oIl TUECI

Biofuels
TP

chemicals

Non-food applications of biomass
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IB Initiatives in Europe
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The European IB network: creating synergy,
critical mass and competitive edge

National
Initiatives

Il ERA-IB

ERA-IB
(observers)

+ FP7/ KBBE-net
(European Commission)
+ related TD

M Israel
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SusChem

European Technology Platform For

SUSTAINABLE CHEMISTRY

Thank you for your attention

c.burel@europabio.org
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