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B cverybody supports Renewable EnergieS h , as long as

they are produced in an ecological and sustainable manner

there is no essential influence on the production of foods

they increase the supply security (of energy)

jobs (in rural areas) are created
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they are not (much) more expensive than traditional energy sources

they are bio-fuels especially suitable for internal combustion engines

AMI, 13-04-2010, Leipzig
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B Trend of the consumption of mineral fertilizer for
the sugar beet cultivation

30 1

25

kg fertilizer / t sugar / ha

nall\ <30 %
B P205<20 %
K20 <20 %

20

15

10

0

Y

© U o O @ O O > O &
® X X X X P PP D

o
P

ng‘
Vv
© Sudzucker AG

Vv

AMI, 13-04-2010, Leipzig



T

D

SUDZUCKER

B Energy efficiency of bioenergy “production®
Life cycle total conversion energy demand for biofuel (bioelectricity) production
in GJ energy / GJ biofuel (bioelectricity)
4 -
35 - Clrenewable energy
O fossil energy
3 |
2,5 -
2 |
3.46
15 -
1 —
0.94
0,5 -
0.35
0 o 5T 0.33 0.46 = 0.47
short rotation sugar cane, corn (whole plant) wheat grain, wheat grain, sugar beet,
poplar, bioethanol bioelectricity from bioethanal, bioethanol, bioethanol,
BtL methane fossil boiler straw boiler fossil boiler
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g Bioethanol from wheat grain (conversion energy natural gas or

and sugar cane (conversion energy bagasse)

Basis of Input data: JEC WTW study with corrections

GHG-reduction related to fuel in %
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OWheat — natural gas cogeneration

O Wheat — straw cogeneration
B Sugar cane - bagasse cogeneration

O Sugar cane - bagasse cogeneration — rainforest clearing
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B Determination of GHG emissions from iLUC

Sound determination of ILUC effects means respecting
the principle of regional causation:

Accounting for biofuel specific effects
Crop type (biofuel yield per hectare)
Crop specific effects (yield increase vs. increase of cultivation area)
Co-product effects

Accounting for regional effects
Origin of biomass (demographical and agropolitical effects)
Existing measures to preserve areas to be protected
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B cverybody supports Renewable Energies “, aslong as

they are produced in an ecological and sustainable manner

there is no essential influence on the production of food s: EUROPE/WORLD
they are not (much) more expensive than traditional energy sources

they increase the supply security (of energy)

jobs (in rural areas) are created

they are bio-fuels especially suitable for internal combustion engines

AMI, 13-04-2010, Leipzig 7
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B Example cereals: actual use

global cereal use*

(in mn tons)
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2.5 %
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EU-27 cereal use*
(in mn tons)
0.7 %

0.9 %
7.2%

3.8%

B bioethanol - fuel
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M other uses

55.6 % O seeds

B export
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[Ifood

20.6 %
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B cerybody supports  ,, Renewable Energies “ . aslong as

they are produced in an ecological and sustainable manner

there is no essential influence on the production of foods: EUROPE
they are not (much) more expensive than traditional energy sources
they increase the supply security (of energy)

jobs (in rural areas) are created

they are bio-fuels especially suitable for internal combustion engines
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B EU-27: Surplus in carbohydrates and deficits in protei ns

¥

Source: CropEnergies Dr. Veselka; Foreign Agricultur  al Service, Official
USDA Estimates.
Note: Trade flows with reference to 2006/07 (Source : Eurostat)
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Bl Sugar yields 1991 - 2009
Sudzucker AG (SZ 7 and GD Zeitz) and Sudzucker Pols ka
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wheat grain,
bioethanol

sugar beet,
bioethanol

sugar cane,
bioethanol

soy bean,
biodiesel

poplar, BtL

B | and use efficiency differs amongst biofuels
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part of the protein ratio
of a milk cow per year
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B Topics from public discussion:

.Plate or tank”

Positive Flacheneffekte
durch EU-Bioethanol

Europaische Union (EU)

&

‘?’1ha ¥

Zuckerriiben Getreide

Wélt

1,3ha™

= Freie Flachen ﬁ.'lr: Nahrungsmittel
* Freie Flachen far Biokraftstoffe
= Keine Rodung des Regenwaldes

EU biofuels release arable land for the
production of food and feed in third
countries.

Large amounts of feed result from the
production of bioethanol from sugar beet
and cereals. This is the reason why EU
feed imports decrease. This fact hasn't
been taken into account in public
discussions so far.

1 ha sugar beet or cereals in the EU
releases for example 1.3 hectares soya in
Brazil.

SUDZUCKER

AMI, 13-04-2010, Leipzig
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B Surface availlability for renewable energies in Europe

Increases in productivity with presumably steady consumption (food/feed)
especially in Eastern Europe lead to land area release

(minimum about 10 mn ha in about 10 years)

Until 2008 ,set aside-program” (before 3.1 mn ha unused)

Reform of sugar market regime (about 1 mn ha will be released)
Reform of wine market regime

Decoupling of subsidy for protein feed drying (lucerne)

Land use change from forest into arable land is impossible within EU!

CONCLUSION: 15 — 20 mn ha available without impact on foo d
and feed production

AMI, 13-04-2010, Leipzig
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Bl RED demand 2020

Consumption of gasoline about 85 mn t (Source: MWV)

Blend liability according to RED 10 energy percent
(2 % of which non-conventional products)

Demand of bioethanol blends about 14 mn m3

,Degree of self-supply* about 2/3 in Europe

Released land in third countries through reduction of feed imports not
taken into account

Conclusion: land demand till 2020 about 2 mn ha in Europe for bioethanol

(about 10 — 15 % among others released land via increases in productivity),
without influencing the production of foods and feeds

AMI, 13-04-2010, Leipzig
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B Everybody supports Renewable Energies “, aslong as

they are produced in an ecological and sustainable manner

they increase the supply security (of energy)

jobs (in rural areas) are created
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there is no essential influence on the production of food s: WORLD

they are not (much) more expensive than traditional energy sources

they are bio-fuels especially suitable for internal combustion engines

AMI, 13-04-2010, Leipzig
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B Greenhouse gas efficiency
Life cycle GHG savings int CO  ,¢4/ha/a
(bioethanol: RED, typical values; biogas: Ifeu, 2008)
12 _ |
without feed co-products | with feed co-products
; + 8,065 t feed/ha/a
10 - " (dried pulp + vinasses)
| wheat and sugar beet
| in crop rotation
7 |
8 I + 4,412 t feed/ha/a
I (DDGS, dried pulp +
1 vinasses)
6 - 1
" + 2,585 t feed/ha/a
I (DDGS)
4 - [
|
|
|
2 - 1
|
|
0 - |
BtL from short cane ethanol corn (whole plant) ! wheat ethanol, NG  wheat ethanol, straw  beet ethanol, NG crop rotation crop rotation
rotation poplar bioelectricity from CHP boiler CHP boiler CHP boiler wheat & beet (NG wheat (straw CHP)
methane CHP) &
beet (NG CHP)
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(mn tons)

Source: OECD-FAO AGRICULTURAL OUTLOOK 2009-2018 — OE CD/FAO 2009
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B Development of worlwide meat consumption by type of meat

AMI, 13-04-2010, Leipzig
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B Evolution of the structure of food demand until 2030
- change of shares of single products in the composition of food (major groups) -

1.50

1.00

0.50

0.00 ‘ [ I
cereals rogts and sugar pulses  vegetable

tubers oils,

meat milk and
dairy

-0.50 oilseeds

change of share in %

-1.00

-1.50

-2.00

Rel. share of cereals in human nourishment will declin

Rel. share of protein feed will increase.

e in all sections.

Source: FAO —world agriculture
towards 2030/2050

AMI, 13-04-2010, Leipzig
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B Yield development world 1980 - 2008
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Trend: maize: 0.06 t/a; rice: 0.047 t/a; wheat: 0.035 t/a
soybeans: 0.028 t/a; rapeseed: 0.025 t/a

AMI, 13-04-2010, Leipzig 21
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B Potential for additional crop areas (FAO 2003, 2006)
Worldwide, about 1.5 — 1.6 bn ha are  Area (million ha) SubSaharar S o
used for farming purposes (11% of oha '
land surface). s
Acc. to FAO, another 2.8 bn ha are —
in principle suitable for farming
(however, 45% of which are covered
with forest, 12 % sanctuaries) L Transition
Acc. to FAO estimations, the crop
areas in the developing countries e g
will be extended by about 13 % until i 4
2030. Great potentials exist in Latin 200 Near East
America, North America, Russia and North Africa
Ukraine.
0
Arable land Land suitable for
1997-1999 rainfed crops

AMI, 13-04-2010, Leipzig http://maps.qrida.no/qo/qraphic/theoretical—potentiaI—for—cropland—expansion—irrespective—of—conservation—water—and—other—environglzen
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B cverybody supports Renewable EnergieS h , as long as
they are produced in an ecological and sustainable manner
there is no essential influence on the production of foods
they are not (much) more expensive than traditional energy so urces

they increase the supply security (of energy)

jobs (in rural areas) are created

they are bio-fuels especially suitable for internal combustion engines

AMI, 13-04-2010, Leipzig
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B Price evolution of ethanol and gasoline
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B Cost efficient CO ,- saving with E-10

ADAC (German automobile club) data:
VW Golf 1.4 TSI (122 Horse power)

Total road performance [km] 150,000 150,000
Costs per kilometre [€/km] 0.41 0.41
Total costs [€] 61,500 61,500
dditional costs* ethanol versus petrol [€ct/]] 10 20
--> Additional costs for E-10 [€ct/l] 1 2
verage consumption acc. to producer‘s data [I/100 km] 6.3 6.3
Fuel consumption during life cycle [I] 9,450 9,450
dditonal costs during life cycle [€] 94.5 189.00
--> Additional costs life cycle (%) 0.15 0.30

*due to raw material prices

AMI, 13-04-2010, Leipzig
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Mineral oil tax
46.3%

Contribution margin
(acc. to MWV)
7.3%

EtOH additional costs E10

B Composition of consumer price (gross) for E10
Reference: Prices 2008
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Category Unit 2008
i €-Cent/l 41.61
Raw material costs for 29 4%
fossi super petrol £-Cent/kWh 4.78
Raw material addit. costs €-Cent/l 1.53
. 1.1%
due to EtOH-admixture €-Cent/kWh 0.18
o . €-Cent/l 10.26
Contribution margin 7.3%
€-Cent/kWh 1.18
) ) €-Cent/l 65.50
Mineral oil tax 46.3%
€-Cent/kWh 7.52
€-Cent/l 22.59
VAT 16.0%
€-Cent/kWh 2.59
. €-Cent/l 141.49
Gross consumer price 100.0%
€-Cent/kWh 16.24

Notice: Contribution margin (e. g. costs for transport,
stock-keeping, legislative stockpiling, administration and
distribution) was taken over from MWV without changes.

AMI, 13-04-2010, Leipzig

26



<

D)

SUDZUCKER

(6 R o v P Ry

Bl Composition of electro-energy prices (exemplary for household)

Share Price Unit
Powergrid use 0.31 6.51 [ct/kwWh
Measuring and billing 0.04 0.84 [ct/kwWh
Turnover tax 0.19 3.99 |ct/kWh
Power tax 0.10 2.05 [ct/kwWh
Concession levy 0.06 1.24 |ct/kWh
REL (EEG) 0.05 1.10 |ct/kWh
Cogeneration 0.01 0.23 [ct/kwWh
Power demand and distribution 0.24 5.04 [ct/kwWh
Total 1.00 21.00 |ct/kWh

B Powergrid use
B Measuring and billing
B Turnover tax
B Power tax

0 [0 Concession levy
19% O REL (EEG)
B Cogeneration

_ B Power demand and distribution

Source: Bundesnetzagentur

http://www.bundesnetzagentur.de/enid/9789688c4ed0a64468297dd18fd3dda9,0/Informationen _zu haeufig gestellten Fragen/Preise und Entgelte 3yx.html
WIKIPEDIA.DE

AMI, 13-04-2010, Leipzig
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B cverybody supports Renewable EnergieS h , as long as

they are produced in an ecological and sustainable manner

there is no essential influence on the production of foods

they are not (much) more expensive than traditional energy sources
they increase the supply security (of energy)

} if (partly) produced in Europe
jobs (in rural areas) are created

they are bio-fuels especially suitable for internal combustion engines

AMI, 13-04-2010, Leipzig
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B cverybody supports Renewable EnergieS h , as long as

they are produced in an ecological and sustainable manner

there is no essential influence on the production of foods

they are not (much) more expensive than traditional energy sources
they increase the supply security (of energy)

jobs (in rural areas) are created

they are bio-fuels especially suitable for internal combusti on engines

AMI, 13-04-2010, Leipzig
29



<

Ro.
SUDZUCKER
(G R0 v P Ry
B Emission savings in individual traffic
The transportation of individuals and goods can only gradua ly

be shifted to rail traffic.

The next 20 years, the individual traffic will still be do minated by
combustion engines.

Emissions savings, therefore, will - above all — be reach ed via
Lighter vehicles
Engines with a higher efficiency rate

De-carbonized” fuels via blends with bio-fuels

AMI, 13-04-2010, Leipzig
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B Bioethanol in modern engine concepts

ifi Effecti ffici t full-load *
Specific advantages ective efficiency at full-loa

Bioethanol in gasoline engines leads to:
Torgue increase

Higher efficiency

Effective efficiency [%0]

Speed [rpm]
Lower energy content of bioethanol compared to fuel:
Adaptation of materials needed
Mid-blends and low-blends usable with common injector systems
High-blends usable with adapted infector systems because of higher amounts needed

*source: 11. Symposium ,The work process of combustion engines (Graz) ,Potential of ethanol blends in modern gasoline engines®,
P. Hofmann, F. Holub, R. List, S. Winter, M. Urbanek, B. Geringer
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B Bjoethanol in modern engine concepts

»1ailpipe emissions* approach:

170

Assumption:
1. CO, emissions in NEFZ: 166.0

0.5 % Reduction 3.0 % Reduction
165.2

RON95: 166 g/km 165 7
E20: 161 g/km

161.0

(3 % CO,reduction) 160

2. Energy content: —]

RON95: 32 MJ/I 155 -
E20: 30 MJ/I

Stoichiometric

effect >

150 A

Reduced
energy need

Calculation:
1. Volumetric consumption

145

according to 80/1296/EG:
RONO95: 7.1 1/100km

CO2 Emissions [g CO2 / km]

140

E20: 7.4 1/100km
2. Energetic consumption

135 A

CONCLUSION —

16.3 % reduction of 0
CO, emissions from s |
fossil fuel Gasoline hyp. E20 energetically equiv. to
gasoline

effective E20

B Ethanol
O Gasoline

AMI, 13-04-2010, Leipzig
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Assumptions:
1. RON 95: 7.1 I/200km

2. CO,eq emissions acc. to
biofuels sustainability
regulation calculated with
83.8 g CO,eq/ MJ RON 95:
190.4 g CO, eq/100km

Assumption:

50% reduction of CO,eq share for
ethanol compared to fossil
fuel

CO,-equivalents [g CO

B Bioethanol in modern engine concepts

Approach according to RED (life-cycle approach):

2eq /km]

200
By way of calc. effective: efficiency improvement
taken into account
190 —
7.0 % reduction 9.2 % reduction
180 177.0
172.9
O Ethanol
170 13.4
13.1 O Gasoline
160 190.4
150
163.6
159.8
140
130 -
RON 95 E20 (50 % savings) E20 (50 % savings)

mot. effect taken into account

AMI, 13-04-2010, Leipzig
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Bioethanol in modern engine concepts

Comparison of efficiencies of motor concepts

*Source: C. Stan, Alternative automotive power-trains, 2. edition 2008, Springer Verlag Heidelberg

AMI, 13-04-2010, Leipzig




Thank you very much
for

your attention!
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