/3 ethanol

Fuelling the Future

ﬁmledalc%'



eBIO

> MEEKWST .., o>

LdﬂerI:] NMMNEM ABENGOA BIOENERGY
Agroetanol

Koninklijke

_ Neda[co P2 ﬂ BRITISH SUGAR

- GrEEHSplrlt
Q/ i KaTtzeN

IHTEANAT

ALCO (7 1;:1::':.1—:1?9“:1 IITEIEE

l
* syngenta

Harvest r
,:, Nordzucker ‘ bse"“!i“ﬁﬁl‘lﬂ

Wir machen mehr daraws hﬁ Indusirial + GConstructional Planning VOGE BUSCH
Rabobank
€N EN
\é*;’)/ IGEN G\ 56A wiegand SVG
(] GmhH T —
GRANDI MOLINI
ITALIANI =
"r\* r ,] _— ~ 2
WL § y



Royal Nedalco

e  producer of high quality ethanol since 1899

Bergen op Zoom

» leading position in the traditional market Head Office &
(potable and technical alcohol) Production

«  producer of fuel ethanol since 2005 at '\/I'Danghes.ter |
existing production facilities r?20u0C7tl)on

e substantial investments in 2 " generation

( > 15% of fuel ethanol turnover)
Sas van Gent

concen |

e strategic alliances with universities (TU
Delft & Wageningen UR) and international
players (mostly US based)

« end 2008: first large-scale, commercial
second generation bioethanol plant Sas van Gent
in Sas van Gent (200 min Itr) Bioethanol 2008

e 2009: bioethanol plant based on sugar beet _ :
(200 min Itr)
Bioethanol 2009

Heilbronn
Sales & Rectification



Biofuels and sustainability

e sustainability is an important policy driver for
biofuels and hence key for its future

 EU bioethanol industry in principle welcomes
the introduction of sustainability criteria

e important questions are:

~ is the overall eco-balance still positive
(GHG emissions, biodiversity, erosion, waste
treatment, use of fertilizers and pesticides
etc.)?

~ is biofuel and feedstock production socially
sustainable (working conditions, health and
safety regulation, housing, wages, small
farmers etc.)?

~ is the production economically sustainable
(benefits for local population, added value for
domestic economy, export vs. domestic use
etc.)?
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Sustainability of European bioethanol

» sustainability profile of EU produced
bioethanol is — in general — good

e we should not forget that 1 st generation
bioethanol has a good CO ,-profile

~ 30 to 50% reduction compared to fossil
reference

100%

Q0%
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TO0%
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 EU production of bioethanol does not
affect biodiversity and nature

20% 1

40% 1

e problem of food crop use for EU biofuel
production does not relate to bioethanol

~ not more than 2% of total EU cereal

30% ~

20% -

Greenhouse gas emission (relative to fossil reference)

production is used for bioethanol 10% 1 I
~ energy yield for ethanol crops relatively 0 - — = 5 = = = a
positive  impact on land use 3 B @ g 2 ¢ 38 E
=8 g §g3g§ ¢
10% bioethanol target can be achieved B E 2 R £
with ~ 5% of EU arable land 3 3 & = E how 3
provided that ethanol production from 'g = = i
sugar beet increases; and
prowded that 2nd generatlon bioethanol Source: Participative LCA additional greenhouse gas
comes on stream balances (Ecofys Feb. 2007)



Existing national initiatives

 The Netherlands, the UK and Germany have
started national initiatives for sustainability
criteria

e some cooperation, but primarily driven by

national legislation

» focus is on developing a broad set of criteria

. I.e. Dutch Cramer Commission has worked on
six themes:

~

_~

_~

greenhouse gas balance
competition with food, medicines etc.
biodiversity

economic prosperity

well-being

local environmental

Issue of practicability underexposed

Dreaiar a. O g - ) mF i
Froject group Sustamable production of Blomass

Criteria for sustainable
biomass production

Final report ofthe Project group
‘Sustainable production of blomass'

July 14th 2006

Accelerating the

LOW Shift to Low Carbon

low carbon vehicle partnership UEHiCIES aﬂd FUE'S




Criteria for sustainability criteria

* non-discriminatory
~ identical standards for all product origins
(inside and outside EU)

~ minimum standards for all commercial biomass
applications (also food, electricity etc.)

e practicable, non-bureaucratic & objective
~ criteria should be implemented cost-effective

~ certification scheme decisve factor
(track & trace or mass balance?)

~ how to deal with subjectivity of life-cycle
analyses?

e non-selective
~ no pick & choose (i.e. only CO,, and no
biodiversity or land use change

~ land use conversion and respective soil
carbon loss are difficult to measure but critical
for overall GHG balance

. international

~ EU sustainability scheme  no Alleingang of
individual Member States

~ certification system must be applicable worldwide



But is not all about criteria

o 2 generation biofuels can attribute
significantly to the sustainability of
alternatlve transport fueIS Commercial Implementation

Biomass based — cellulose
= - : (stover, bagasse etc).
Utilize grain fibers like

» but pathway to 2 " generation is a e
stepwise development f;**f
plrc(;?ulcl;:gglggher value
products from fibers

o 2nd generation is in principle driven by
economics, not by sustainability

From Starch, Sugar

~ lower feedstock prices, higher yields crops
per tonne biomass

e sustainability criteria won't accelerate
the 2nd generation pathway, investment
in R&D and industrial application will

* no discussion on sustainability criteria in
the US, but DOE invests $ 2.6 billion in

lignocellulosic ethanol, of which $ 385
million is allocated for six projects



From biomass to bioethanol

10% other L
20% lignin

Biomass structure

Lignin

= Hemicellulose

45% cellulose
25% hemicellulose

step 1, 2 and 3a are technologically feasible
step 3b is a technological challenge

>

Cellulose links

Step 3a
fermentation
C, sugars

Step 2

Biomass Bioethanol

enzymatic

hydrolysis Step 3b

fermentation
C, sugars




2"d generation will come on stream in 2008

Nedalco has announced to builda 2 nd
generation bioethanol plant operational
end 2008 running on wheat residues
containing C . sugars

based on patented fermentation technology
competitive with 1 st generation in five years

opens perspectives for wide range of
feedstocks currently not used (beetpulp,
beer draf, corn stover, straw, wood
residues, etc.)
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