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Abstract of BIOREFINERY EUROVIEW

The BIOREFINERY EUROVIEW is designed to support European policy
and to strengthen the European Research Area , in order to increase the
competitiveness of European territorial systems in the biorefinery field.

Objectives:
e Studying existing or planned European biorefineries

» Identifying socio-economic factors and regulatory as pects which
Improve or slow down the development of biorefineries

» Building a range of forecasting scenarios for biorefinery development

» Selecting the concepts and the operational policies for the future
development of biorefineries
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Participants involved

Coordinator:
* Industries and Agro-Resources Competitiveness Cluster (IAR), France

Partners:

» Agrobiopdle Wallon, Belgium

» Confederation of European Paper Industries (CEPI)

e EuropaBio

» Department Europol’Agro of Champagne-Ardenne Regional INNovation
Agency (CARINNA), France

* Ghent University, Belgium
* Regional Development Agency of the North Great Plain, Hungary

» Technical Research Centre of Finland (VTT), Finland
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Work Plan

WP1: WP2: WP3:
State of the art: [l State of the art: Scenarios for

existing 'socio-economic M development of
biorefineries Impacting factors biorefineries

EUAO (F) RDANGP (HU) UGENT (BE)
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N o Relevant scenarios including Coordination
Opportunities and limits for the  technological process, resource [l Gileh =
development of biorefineries avaibility, industrial organization [2EEERIEely

and facilities views

Impacting of the selected scenarios
Recommendations for best practice
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State of the art of existing biorefineries

WP 1 objectives:

« Definition of the existing concepts of biorefinery Iin
Europe.

 Identification, classification and mapping of existing EU
biorefineries (resources, products, process) and of
existing prospectives.

* Review of non-European existing biorefineries.
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Biorefinery concepts in Europe

Definition of a biorefinery:
« Integrated bio-based industries, using a variety
of different technologies to produce chemicals,
biofuels, food and feed ingredients, biomaterials
(including fibers) and power from biomass raw
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Biorefinery concepts in Europe
(by feedstock) :

4 concepts have been selected
typically companies that run in campaigns, using wet biomass, i.e. unstable

1. Green Biorefinery
renewable resources, such as potatoes, tapioca and sugar beets

using stable dry cereals such as maize, wheat and rice to produce starch

2. Cereal Biorefinery

and derivatives
using oil-containing seeds, such as rapeseed, sunflower, olive and soy,
typically producing food and feed ingredients, biodiesel and oleochemicals
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3. Oilseed Biorefinery
using forest based and lignocellulosic biomass to produce cellulose fibres,
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4. Forest based and lignocellulosic Biorefinery
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Review of existing platforms

. A detailed review of existing platforms has been conducted through
Europe, including their advancement state (industrial, pilot plant, ...) :

A common questionnaire by BIOPOL poreiinery <7 [ BIOPOL
and BIOREFINERY EUROVIEW projects e
1. B|O-based/ b|oref|nery aCt|V|t|eS Blorefinary-Technology and soclo-sconomis Impacts
2. Evaluation of biorefinery concepts e
3. Barriers/future of biorefinery concepts Fras s e
4. Socio-economic aspects s i e s e e e
5. Questions related to the company iy e AT e
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Questionnaire-based survey

30 ~
25 A
« Targets (industry, association, ...%
Chemical £
Sugar and starch 2 0]
: : 2
Biofuels and bioenergy 5-
Paper and forest o - _ ‘ — -
Qhemlcal Sugar and BlOMeIs Other Forestry Multlple
P etro I e u m industry I:(tji;ctrr; industry sectors indusry Cg:g;;?és
« Around 2200 contacts -
— 110 feedbacks .
e Country distribution:

O undetermined
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Germany 50
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Questionnaire-based survey

19 countries
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Biorefineries identified in Europe (110 feedbacks)

O biorefineries

o 8 future biorefineries
4 R&D centers, pilot and demonstration plants

® Multiple concept ey Repartition of agro-industries identified
Cereal biorefinery . ' a . .
@ Firest-based and lignocellulosic biorefinery & by bloreflnery concept
& Green biorefinery s
® Oilseed biorefinery
@ Future biorefinery :
R&D center, pilot or demonstration | gy R&D’::"Ot Cereal
! ) e bes il Future an . biorefinery
biorefinery demonstrati 0
8 on
o2 4 Forest-
s based and
e Soo | lignocellulo
B - sic
biorefinery
Green
biorefinery
2
L Oilseed
Not a biorefinery
biorefinery 2
92 integrated ==
biorefinery ;
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State of the art of socio-economic impacting factors

WP 2 objectives:

o State of the art survey at national level of socio-
economic factors.

 Benchmarking of policies and regulatory incentives
Impacting on biorefinery development in Europe.

 Mapping and comparative analysis of policy strategies in
non-European countries.
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Socio-economic factors survey

27 decision-makers (regional, national and European
level) from all over Europe

Socio-economics factors influencing the development of
the biorefineries :

- Success factors
- Obstructives factors
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Soclio-economics factors influencing the
development of the biorefineries

Available recyclable (raw) materials in the region

Opinion of regional and local decision-makers
EU supporting system in general

Available skilled labour force

Legal regulation of EU in general

National supporting system

Regional supports

Standpoint of professional organizations
National legal background

Regional regulation

Economic performance of the region
Transportinfrastructure of the region

Public opinion
Existence of activity supporter lobby

Standpoint of civil organizations

| Not at all
@ Positive effect
O Negative effect

m Negligible =

=

0O Don't know ’
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Success factors for biorefineries development
* Policy related success factors:
— Common European policy on renewable energy : common
rules
— with common sanctions
— Legal and political long term commitment
 Economy related success factors:

— Avallability of raw materials
— Investments in new biorefinery plants by industries
— Opportunities to create jobs and sustainable economic...

Environmental success factors:
— the increased use of bio-based products,
— A more efficient production plant and the availability of raw

materials in the “supply basin” of the biorefinery”.
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Obstructives factors

Diagram V: Obstructive factors
Unfair competition between biomass for energy and for
products (incl. food)

Lack of strategic concept

Unbalanced biomass subsidies or tax incentives

Real sustainability outcome (CO2-emission, energy
efficiency)

Decision-making and authorization process

Level of infrastructure

Investment process
P B Notatall

O Little
W Significantly

Type of available raw materials

Political environment
W Decisively

Acceptance of the program among the decision-makers
Specific equipment requirements (pre-industrial
demonstration plants)

Acceptance of the program among the economic actors

O Don’t know

Legal environment

Qualification of labour

Acceptance of the program among population

Quantity of available raw materials
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Obstructives factors

 Economy related obstructive factors:
— Avalilable guantity of the raw materials
— Competition for raw material,
— Industry investment cost,
— Prices of fossil resources are too low...

* Policy related obstructive factors:
— Lack of a coherent EU strategy on Sustainable Raw Material
use,

— Conflicting data or lack of data about the availability and
sustainability of different raw materials.

— Lack of strategic concept (how to fulfil the requirements ex. 10%
biofuel content)

— Advantages of biorefineries are not known to the investors...
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State of the art: socio-economic impacting factors

WP2 objectives:

o State of the art survey at national level of socio-
economic factors.

 Benchmarking of policies and regulatory incentives
Impacting on biorefinery development in Europe.

—

=

Z

P i S I A o B

16th European Biomass Conference, 5/6/08 éw AR Lo, Vo ORI Pl s BN
mmmmmmmm cepl e i i o

www.biorefinery.euroview.eu



Overview Policies and legislations

Standardisation (COM(2004)674), ‘More RTD & Innovation’ (COM(2005)488),
Environmental Technology Action Plan, Greening Industrial Policy,

Thematic Strategies for Sustainable Use of Resources & on Waste (COM(2003)572 & COM(2005)666) E
o
. . . U
Agricultural/ forestry: Environment/Health Environment: Py
Sugar and starch refund Integrated Pollution Prevention @)
Control Directive (96/61/EC) Packaging & packaging waste ),
Landfill Directive
Green public procurements -
ECO-Label QI
Feedstocks ~ Integrated Biorefinery Process 2
‘ Physical, chemical, biological processes
Crops sugars
. starch :
Waste Intermediate products
Straw o cellulose )
Wood lignin Hydrogen Alcohols Polymers
Oilseed : C3-, C4-, C5-type substances
t proteins (e.g. lactic acid, fumaric acid, sorbitol)
etc. _
oils/fats ' Fischer-Tropsch Liquids Aromatics
o
Agricultural/ forestry: Technology: Biofuels/Energy: @)
CAP aid schemes - Aid for non- Strategic Energy Biofuels Directive, Renewable E —
food Crops, Energy-crops set- Technology Plan energy Directive m o
asides Lead Market Initiative — — ’
Biomass & Forestry action Plans = o A regewable egargy N
i €o% > /3 e 2
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Some key policies
Impacting biorefinery development

« The Common Agricultural Policy , Is crucial in steering
the amount and price of crops produced in Europe.
Specific scheme exist for non-food and energy crops (CAP
ald schemes, Sugar and starch, Non-food set-aside)

e Trade policies & taxes

« Waste management regulations (packaging, landfill
directives) do not consider biodegradable plastics

 Integrated Polution Prevention & Control , encourages
the use of best available techniques which produce least
waste, use less hazardous chemicals
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Work Plan

WP1: WP2: WP3:
State of the art: [l State of the art: Scenarios for

existing 'socio-economic M development of
biorefineries Impacting factors biorefineries
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Scenarios for development of biorefineries

WP3 objectives:

 New process and technological convergence on the
2020 horizon.

e Scenarios concerning resource availability.

 Development of funding scenarios for biorefinery pilot
plants and demonstration projects.

e Development of industrial scenarios
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New process and technological convergence
on the 2020 horizon

Fermentation
Dhlute acid hydrolvsis
Combustion
Anaerobic digestion
(Trans)estenification
Gasification
Lignocellulosics conversion
Catalysis
Biocatalvsis
Enzymatic hydrolysis
Dhrect liquefaction
Tar & tar-removal
Pyrolysis
Syngas applications (H;, methanol, FT)
Bio-oil applications
supercritical gasification
Biochemucals
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New process and technological convergence
on the 2020 horizon
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Funding scenarios for biorefinery
Pilot plants and demonstration projects
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Industrial scenarios for biorefinery

« Characterise different approaches to implement biorefineries
and bio-industries:
Creation of small units
Organization into conglomerates
Creation of specialized ecoparks
Alliance strategies
Industrial relocation

 Build potential scenarios for industrial strategies Iin
Europe
Conversion of existing bio-industries into integrated biorefineries
Local integrated/decentralised biorefineries
Industrial clusters
Public-Private Partnership
Joint Venture

Co-location
16th European Biomass Conference, 5/6/08



Work Plan

WP1: WP2: WP3:
State of the art: [l State of the art: Scenarios for

existing 'socio-economic M development of
biorefineries Impacting factors biorefineries

EUAO (F) RDANGP (HU) UGENT (BE)
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. o Relevant scenarios including
Opportunities and limits for the  technological process, resource
development of biorefineries  ayaibility, industrial organization

' and facilities views

Impacting of the selected scenarios
Recommendations for best practice

VTT (FI)

16th European Biomass Conference, 5/6/08



Impacting of the selected scenarios
Recommendations for best practice

WP 4 objectives:

 Development of preliminary roadmaps for different
biorefinery concepts.

« Recommendations for biorefinery development support
policies.
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Information

Title:  Current situation and potential of the biorefinery con ceptinth e
EU: strategic framework and guidelines for its develop ment

Acronym: BIOREFINERY EUROVIEW
Start date: 1stMarch 2007
Duration: 24 months

EC Scientific Officer: Dr Piero Venturi, European Commission - DG RTD

Contacts:
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Mr Christophe Luguel
Industries & Agro-Resources Cluster

luguel@iar-pole.com Booth 38-39

Mr Guillaume Jolly
Industries & Agro-Resources Cluster

olly@iar-pole.com THANK YOU
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