BioreFuture 2008

curosien " BIOPOL

.-.-'-'-'-_'--_-_

Mapping of EU industry and biorefineries

Vincent STEINMETZ, CARINNA - Champagne-Ardenne Resea rch and
INNovation Agency, F

Klaus MENRAD, Wissenschafts Zentrum Straubing, D

Brussels, February, 12th 2008

u ’
‘ F Y

Universit JoBIO AL . ) ’

A e es X% Imperial College “ . - . LN Eueop\Bg I ‘

W%?r:gnstgs;ehgcnes “et F’f) >..London W )E E__{B Rt: c iiiee I‘_AR é‘“e Di UNETEIT S S e

i) . 5 4
rFs — e
(.:7 WAL LGP
g EEEEEEEEEE 4 > E
For quaity of i ~ )



_ BioreFuture 2008

> Contents rroview - BIOPOL

e Objectives

 European survey (methodology and data
analysis)

e Results
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« BIOREFINERY » conferences, R ool
> symposia, workshops... euroview ~ BIOPOL

More than 30 events organized in Europe in 2007 (1)

2008:

Verona, Italy Early February
Talin, Estonia End of February
Malmo6 and Stockholm, Sweden; Brussels, Belgium March
Flensburg, Germany April

Jonkdping, Sweden May

Rotterdam , The Netherlands / Valencia, Spain (sw!!!)  June

Comments
Amazingly active
Some stakeholders are still not aware of the concepts?
Coordination?
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_ BioreFuture 2008

> Review of existing platforms aroview ~ BIOPOL

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

A common questionnaire was built by BIOPOL and
BIOREFINERY EUROVIEW

Type of data collected :
Feedstock
Processes
Market
Company size
Socio-economics topics
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BI’OFGF uture 2008

> Questionnaire-based survey E}Jr_e‘"_ew * BIOPOL
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> Questionnaire-based survey

_ BioreFuture 2008

Euroson” BIOPOL

* Questionnaire dissemination by BIOPOL and BIOREFINERY EUROVIEW
partners

« Targets (industry, association, ...):

Chemical

Sugar and starch

Biofuels and bioenergy (heat and power)
Paper and forest

Petroleum

« Dissemination in two rounds (July, September)

e Around 2200 contacts ->

13.02.2008
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110 feedbacks



B:oreF uture 2008

“BIOPOL

= Geographical distribution of targets (left) and ans  wers (right) _mw
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B:oreF uture 2008

‘' BIOPOL

> Questionnaire-based survey Eﬂvﬁ‘”
 Returned questionnaires: n=110
e Country distribution
Finland 5. YK 1 Portugal 1 undetermined 2
Sweden 3 Austria 2
Belgium 12 B Austria
m Belgium
O France
Netherlands 17 France 14 0 Germany
m Hungary
@ Lithuania
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Lithuania 2

Hungary 1

Germany 50

m Netherlands
O Sweden

m Finland

m UK

O Portugal

O undetermined
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> Questionnaire-based survey

_ BioreFuture 2008

s BIOPOL

« Composition of the sample (basis: industrial sector)
Industry branch of the companies
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Chemical Sugarand Biofuels Other Forestry Multiple
industry starch industry sectors indusry industry
industry companies
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Chemical/ biofuels industry: 3
Chemical/ other industry: 1

Sugar and starch/ biofuels industry: 3
Sugar and starch/ other industries: 1
Biofuels/ other industry: 1

Biofuels/ forestry industry: 1

Sugar and starch/ other industries: 1
Forestry/ other industry: 1

Biofuels/ forestry/ other industry: 1



B:oreF uture 2008

> Sample ana|ysis Euro\new YBIOPOL

i

Volumes of sales realised in 2006 [€] (size classes according to sales):
> 40 billion € yearly annual sales i
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Percentage of the volume of sales realised by biobased products in 2006
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> Biorefinery concepts (80 % , 20%)

_ BioreFuture 2008

Eamin”" BIOPOL
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Repartition by biorefinery concept

Future
biorefinery Cereal
5% biorefinery

10%

Not a Forest-
biorefinery based and
17% lignocellulos
ic
biorefinery
18%
Green
biorefinery
multiple 506
concepts

22%
Oilseed

O Cereal biorefinery

B Forest-based and lignocellulosic biorefinery
@ Green biorefinery

| Oilseed biorefinery

B multiple concepts

O Not a biorefinery

O Future biorefinery
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BioreFuture 2008

‘Biorefi
> Biorefinery concepts : Green bioefinery rroview ~ BIOPOL
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BioreFuture 2008

: : : : Bloreﬁnery
> Biorefinery concepts : Cereal biorefinery rroview ~ BIOPOL
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BioreFuture 2008

Biorefinery concepts : Forest-based and Hg?gggﬂjew BIOPOL

e

L lignocellulosic biorefinery
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> Biorefinery concepts : Multiple concepts
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> Biorefinery concepts
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> Biofuel production

13.02.2008

Repartition of biofuels production by
concept of biorefinery

Cereal Forest-based
biorefinery; and
3 lignocellulosi
c
biorefinery;
1
N
Green

biorefinery;
0

multiple
concepts; 8

Oilseed
biorefinery;
14

[J Cereal biorefinery S

B Forest-based and lignocellulosic biorefinery
@ Green biorefinery

Bl Oilseed biorefinery

B multiple concepts
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> Chemical production

Repartition of chemicals production sites
by biorefinery concept
Cereal
Forest- biorefinery
based and 0 Green
lignocellulosi biorefinery
c biorefinery 2
0
Oilseed
Not biorefinery
biorefinery 5
7
; multiple
i utgre concepts
biorefinery 7
O Cereal biorefine;y B Forest-based and lign
@ Green biorefinery | Oilseed biorefinery
W multiple concepts O future biorefinery
O Not biorefinery
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> Employment (number of employees)

Repartition by number of employees
unknown
7%
more than ’ less than
10000 58
8% 25%
1000 to
10000
13%
250 to 1000
30%
B less than 50 B 50 to 250
@ 250 to 1000 O 1000 to 10000
B more than 10000 O unknown
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Comparison with ongoing development
outside Europe

Outside Europe, two countries are leading in the
development of biorefineries, mainly focusing on a single
feedstock :

The USA : developments on maize for bioethanol, seed of soya for
biodiesel, and specific initiatives exist for biochemicals and biomaterials
(maize for polylactic acid);

Brazil is mainly focusing biorefinery developments based on sugar cane for
ethanol production.

In other countries, feedstocks are logically different
(agricultural production) mainly for biofuels:

China: bioethanol from corn, manioc and rice

India : biodiesel from palm oil and jatropha

Japan: bioethanol from rice, wheat and brown seaweeds
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