CURRENT SITUATION AND POTENTIAL OF BIOREFINERY CONCEPT IN THE EEC

Strategic framework and guideline for its development.



WP 3: Scenarios for development of
biorefineries

|dentify different biorefinery development
scenarios in Europe in order to systematically
examine their advantages and disadvantages
with respect to a number of technological,
economic, environmental and social criteria



WP 3: Scenarios for development of

Task 3.1:
Task 3.2:

Task 3.3:

Task 3.4:

Task 3.5:

biorefineries

Overview of Current technology and future
technological perspectives and scenarios (M9)

Scenarios on availability of renewable
resources in a European context (M9)

Development of funding scenarios for
biorefinery pilot plants and demonstration
projects (M9)

Scenarios of different approaches to

Implement bio-refineries and bio-industries (M9)

Synopsis and integration of the most
promising scenarios (M13)



Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Activities:
Identify current technology and future developments in
technological processes:
* Processing developments

« Convergence between thermochemical and
microbiological pathways

* new processes for exploiting 100% of biomass

 types of biorefinery technology to which specific
measures are best suited

Approach:

Bibliographic approach for collecting information,
collective contributions by the partners, ...

Incorporate knowledge gained from WP1 + BIOPOL WP1




Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Approach:

Biorefineries organized per concept:
*Green biorefinery
*Cereal biorefinery
*Oilseed biorefinery
*Forest based and lignocellulosic biorefinery

Organized per conversion technology



Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

1. Thermochemical conversion
1.1 Pyrolysis
1.2 Gasification
1.2.1 Biomass gasification
1.2.2 Black Liquor gasification
1.3 Thermochemical Liquefaction
1.4 Combustion
2. (Bio)chemical conversion
2.1 Fermentation
2.2 Catalysis
2.3 Biocatalysis
2.4 Anaerobic Digestion
2.5 Hydrolysis
2.6.1 Concentrated acid hydrolysis
2.6.2 Dilute acid hydrolysis
2.6.3 Enzymatic hydrolysis
2.6.4 Comparison of pretreatment processes
2.6 Esterification/Transesterification
3. Incineration
3.1 Electrical power generation
3.2 Industrial Process Heat and Steam
4. Biomass fractionation
4.1 Size reduction/separation
4.2 Extraction
4.3 Product recovery




Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Per conversion technology:
Process description

Feedstock
*Examples
*Restrictions

Primary biobased products
Process byproducts
Capital and operating cost
Commercialization status
Future developments

No incorporation of results from WP1



Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Development status of conversion technologies:




Task 3.1:

New process and technological convergence
on the 2020 horizon (End November 2007 )

General concept of a
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Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Oilseed Biorefinery:




Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Cereal and Green Biorefinery:




Task 3.1: New process and technological convergence
on the 2020 horizon (End November 2007 )

Forest-based and Lignocellulosic Biorefinery:




Task 3.2: Scenarios concerning resource availability
(End November 2007 )

Activities:
Build contrasting scenarios on resource availability

Study consequences for development of rural areas and
competition for land use of existing crops

3 main classes: - Carbohydrates
- Olls
- Fibres (incl. forest biomass)

Approach:

Bibliographic approach for collecting information, collective
contributions by the partners, database querying, ...

Link BIOPOL WP2? (market acceptance, impacts for rural
development, employment and environment)




Task 3.2: Scenarios concerning resource availability
(End November 2007 )

content:

Main feestock groups (cfr. Scheme)
 Oilseed crops

e Sugar plants

 Starch plants

e Lignocellulosic biomass

» Waste (wet)

Overview current availability for main feedstock groups
Avallability prognoses for 2010 and 2020

Impact of European legislation on resource availability
Resources and sustainability




Task 3.2: Scenarios concerning resource availability
(End November 2007 )

Conclusions:
scenarios on resource availability will highly depend on

European legislation and incentives;

the kind of products produced (bio-energy or
biomaterials);

the status of the technology, with first generation
technologies mainly based on agricultural crops and second
generation technologies based on lignocellulosic biomass
and waste.



Task 3.2:

Scenarios concerning resource availability
(End November 2007 )

Tradeability of different biomass sources:




Task 3.3: Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )

Activities:
Developing specific scenarios for setting up and funding
pilot-scale activities and demonstration plants

Approach:

Bibliographic approach for collecting information,
collective contributions by the partners, ...

Incorporate knowledge gained from WP1 + BIOPOL WP1




Task 3.3:

Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )




Task 3.3:

Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )




Task 3.3:

Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )




Task 3.3: Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )

Funding possiblilities:

1.1 Private funding

1.2 Government funding EU
1.2.1 The European Investment Bank (EIB)
1.2.2 The Rsik Sharing Finance Facility (RSFF)
1.2.3 The European Strategy Forum on Research
Infrastructures (ESFRI)
1.2.4 The European Regional Development Fund (ERDF)
1.2.5 The 7th Framework Programme (FP7)

1.3 Industrial participation EU

1.4 Government funding US

1.5 Funding by EU member states
1.5.1 The Netherlands
1.5.2 Finland




Task 3.3: Funding scenarios for biorefinery pilot plants and
demonstration projects (End November 2007 )

Possible scenarios to mobilise additional financial resou rces
for pilot plants and demonstration projects should includ e the

following steps:

a mapping of different pilot/demonstration plants already
existing in the EU, including a description of available infrastructure;

an inventory of future (technological) needs & gaps;

better coordination, improving the access (sharing) and use
of pilot plants;

access to funding for pilot and demonstration plants should
be coordinated and facilitated at EU level,

put financing of pilot or demonstration plants for
biorefineries on the next ESFR roadmap, containing the needs
for infrastructures of pan-European interest for the next 10 to 20

years.




Task 3.4: Industrial scenarios (End November 2007 )

Activities:
Build potential scenarios for industrial strategies in
Europe

Characterise different approaches to implement bio-
refineries and bio-industries:

e Creation of small units
Organisation into conglomerates
Creation of specialised ecoparks
Alliance strategies

Industrial relocation

Approach:

Bibliographic approach for collecting information,
collective contributions by the partners, ...

In cooperation with VTT




Task 3.4: Industrial scenarios (End November 2007 )

Integrated Biorefinery concept:

Converting series of renewable biomass streams
via biochemical and thermochemical conversion
pathways into an optimal range of products
(biofuels, power and heat, biomaterials and green
platform and bulk chemicals) by integrating different
conversion processes in as efficient a manner as
possible.



Task 3.4: Industrial scenarios (End November 2007 )

Possible scenarios:

 Conversion of existing biorefineries into integrated
piorefineries

 Local integrated/decentralised biorefineries
 Industrial clusters

 Public-Private Partnership

Joint Venture

Co-location




Task 3.5: Synopsis (End June 2008 )

Activities:

Elaboration of a small number of scenarios
(between 3 and 5), taking into account the
decisive elements of specific scenarios built in
tasks 3.1, 3.2, 3.3 and3.4, in coherence with the
analysis of socio-economic factors impacting on
biorefinery activities (WP2) and the mapping of
existing European biorefineries (WP1).

Incorporate outcome of Workshop 2 on WP3
(Rotterdam, June 1st-4th, 2008)
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