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Development of total bioenergy in EU-DC,

2005-2010

(Soure: JRC Science and policy report)

2005 2010 Growth
PJ PJ PJ Annual(%)
Bioheat 702,8 1021,2 318,4 9,1
Bioelectricity 63,8 158 94,2 29,5
Biofuels 82,4 172,6 90,1 21,9
Z?;:Lergy 849 1351,7 | 502,7 | 11,8




Main feedstocks of bioenergy in EU-DC
(Soure: JRC Science and policy report)
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|
.

Sugar beet area
Beet sugar factory

©  Beet ethanol factory

Source: CIBE / CEFS 2009

The main

sugar beet

growing areas

and factories

in EU



Countries of Danube River Basin
(Soure: JRC Science and policy report)
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The changing of sugar beet growing area in Danube Region

from 2000

o
S
o~ >
X o
o =
> ©
o 9
- &

012/13

:
H
2

\, elqies

BIABPIOIA

eneAo|S

BIUBAO|S

elueuwIOy

Aebuny

eneold

uleheg

olgnday yoszyH

euebing

elsny

|Source: Sugar Economy Europe




Growing areas of sugar beet during the last 27 years in Danube

Region

(Source: Eurostat and Sugar Economy)

Country Examil_flation Max growing Growing area
period area (1000ha) | 2012/13 (1000ha)

Austria 1987-2014 53,8 49

Bulgaria 1987-2007 41

Czech Republic 1987-2014 138 52

Bayern 1993-2012 82,6 57

Croatia 2000-2014 34,3 27
1987-2014 161 17
1987-2014 260 28

Slovenia 1991-2006 10,8

Slovakia 1987-2014 54,7 19

Macedonia 1991-2009 3

Moldavia 2006-2013 34 31

Serbia 2006-2013 81 65

Total 900,4 345
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SUGAR BEET IN THE BIOECONOMY VALUE CHAIN
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Yearly contribution of sugar beet to the EU
Bioeconomy

(Source: CIBE)

Around 18 million tonnes of Sugar for food consumption
Around 1.6 million tonnes of Sugar Syrups for Ethanol production
Around 0.8 million tonnes of Sugar Syrups for Chemical Industry

Around 20-40,000 hectares of sugar beet are converted yearly into
biogas for heat and electricity

Close to 5 million tonnes of beet pulp (dry matter equivalent) for feed



Bioenergy from sugar beet
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The potential bioethanol and biodiesel yield of different

plants in Danube Region countries from 1987 t02014.
Counted from averages national yield data of Eurostat
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=& Cereals (excluding rice)
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=@ Winter rape

Counted from the data of Eurostat




AUSTRIA

1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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=——Cereals (excluding rice) ={~Grain maize and corn-cob-mix
—i—Potatoes (including early potatoes and seed potatoes) —=Sugar beet (excluding seed)
—+Sunflower seed =&—Winter rape Counted from the data of Eurostat




BULGARIA

1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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——o—Cereals (excluding rice) —{+Grain maize and corn-cob-mix

——Potatoes (including early potatoes and seed potatoes) —>~Sugar beet (excluding seed)
—#-Sunflower seed =@—\Vinter rape Counted from the data of Eurostat




CROATIA
1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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——o—Cereals (excluding rice) ={~Grain maize and corn-cob-mix
——Potatoes (including early potatoes and seed potatoes) ——Sugar beet (excluding seed)
—+=Sunflower seed —o—\Vinter rape Counted from the data of Eurostat
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——o—Cereals (excluding rice)
——Potatoes (including early potatoes and seed potatoes)
——=Sunflower seed

==Grain maize and corn-cob-mix
——Sugar beet (excluding seed)

—o—\Vinter rape Counted from the data of Eurostat




SLOVAKIA
Bioethanol and biodiesel yields pre hektar from different plants
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={~Grain maize and corn-cob-mix
——Sugar beet (excluding seed)
—o—\Vinter rape

——o—Cereals (excluding rice)
——Potatoes (including early potatoes and seed potatoes)

—+=Sunflower seed Counted from the data of Eurostat




GERMANY
1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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——o—Cereals (excluding rice) ={~Grain maize and corn-cob-mix
——Potatoes (including early potatoes and seed potatoes) ——Sugar beet (excluding seed)
—+=Sunflower seed —o—\Vinter rape Counted from the data of Eurostat
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——o—Cereals (excluding rice)
——Potatoes (including early potatoes and seed potatoes)
——=Sunflower seed

==Grain maize and corn-cob-mix
——Sugar beet (excluding seed)

—o—\Vinter rape Counted from the data of Eurostat




ROMANIA

1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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——o—Cereals (excluding rice) ={~Grain maize and corn-cob-mix
——Potatoes (including early potatoes and seed potatoes) ——Sugar beet (excluding seed)
—+=Sunflower seed —o—\Vinter rape Counted from the data of Eurostat




SLOVENIA
1000 I/ha Bioethanol and biodiesel yields pre hektar from different plants
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——o—Cereals (excluding rice) ={~Grain maize and corn-cob-mix
——Potatoes (including early potatoes and seed potatoes) ——Sugar beet (excluding seed)
—+=Sunflower seed —o—\Vinter rape Counted from the data of Eurostat




BIOETHANOL: OUTPUT PER HECTAR

Feedstock Kilometers per hectare Share of yearly protein
ration per cow

S
o e 030k - P =

co-produces vinasse in a quantity which, based on its useful protein content, corresponds
to the soy meal produced from over 0.73 hectares of soybean.

co-produces pulp in a quantity which, based on its metabolic energy, corresponds to the
fodder barley produced on over 0.6 hectares (source: Crop Energies)

Sugar
Cane A 77,500 km " H @

Source: BDBe - ePure
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The potential of biogas from sugarbeet and green maise in Danube Region
countries from 1987 t02014
Counted from averages national yield data of Eurostat.
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Counted from the data of Eurostat




The potential of biogas from sugarbeet and green maise in Austria from
1987 to2014
Counted from averages national yield data of Eurostat.
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HUNGARY

m®/ha

12000

10000

8000 N
=0 AV/RYAmY

2
/

2000

0

S T S S N A S N < B N~ S < S | T K S S| S T K S R I S
e M M S M o R A e T o e o e M e M N e R N I U A U U O R U O A M
FFFEL T TP IFLTETE T T LTI LSS TS &S S

Topped roots ( without crown and leaves) == Defoliated roots (without leaves) == Whole plants (root + leaves) == Green maize

Counted from the data of Eurostat




The potential biogas yields of sugar beet in Danube Region.
Counted from the data of Eurostat

Raw material for biogas

From 1991

From 2001

From 2011

Average biogas yield m3/ha

Average sugar beet

yield (Uha) 44 51 56
Topped roots ( without

crown and leaves) 5838 6559 7399
Defoliated roots (without

leaves) 6554 7362 8307
Whole plants (root + 6899 7749 8744

leaves)
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Weighted global average blue and green water footprints
(WF) of 12 crops providing bioethanol or biodiesel

Sugar beet
Potato
Sugar cane
Maize
Cassava

0 50 100 150 200 250 3 350 400 450
M Blue WF I Green WF

Source: Gerbens-Leenss, W, Hoeksira, AY. and Van der Meer, TH. (2009) The water footprint
of bicenergy, Proceedings of fhe National Academy of Sciences, 106 (25): 10219-10223.
Accessible at www waterfootprint.org




Evolution of nitrate residue in soil after sugar beet in
water protection areas of Baden-Wiirttemberg, Germany
Grain legumes
Folder legumes
Potatoes
Baet

Dilseeds
Maize

Spring cereals
Winter cereals

20 40 60 a0 100
0 0-30cm W30%0cm  WA0S0 om

Source: Agricultural Technology Center (LTS, Ausustenberg, Germany

Evolution of N fertiliser application and sugar yield
in sugar beet growing regions of southern Germany
220 M

N-dlcee (kg /ha)
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Source: South German Sugar Best Growers' Association (W37, Germany
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GHG emission of different energy crops.
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U.S. domestic corn use
Source: Calculated by USDA, Economic Research Service.
\ O Other food, seed, and industrial uses H Alcohol for fuel use OFeed and residual use

Corn billion bushels




The potential bioethanol yields in Danube Region.
Counted from the data of Eurostat

MJ)

From From From

1991 2001 2011
Average sugar beet yield (t/ha) 44 51 56
Average bioethanol yield (I/ha) 4765 5356 6039
Average biogas yield (m3/ha) 2200 2550 2800
Bioethanol and biogas production | 1,67 1,87 2,11
in 350.000 ha (million m3) 770 893 980
+ Soybean field (1000ha) 256 287 323
Total energy prOdUCtion (mllllon 52177! 59.103 66.081




.- Thank you for attention!



