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BIOMASS IN EUROPE

Biomass use in EU-27 (2007 data)
(Mtoe)
gross consumption
cogeneration
biofuels
industrial heating
domestic heating
"European Biomass Statisti 09" European Biomass Association, Brussels, 200
Biomass technical potentialin EU-27 (2010 data
EU-27 Greece
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C. Panoutsouetal "Biomass supplyin EUZT from
2010 ta 2030” Enerzy Policy (2009) |:|
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ENERGY
CROPS PROSPECTS IN EUROPE

¥ Land for food or energy dilemma (Gstr) EE-27(+Ukraine)
+energy crops in marginal land agricultural land 1.636

B Energy crops biomass cost yearly crops 1.496

® Environmental consequences perennial crops 140
*water resources pasture 755
+biodiversity losses used 437

B Socio-economic consequences surplus 318

+workforce sufficiency foreas L
G. Fizcher et al“Bicfuel production potentials in Europe: Sustainable use of
cultivated land and pastures, Part Il: Land wse scenarios” Biomaz= and
Land Availability Bipenerzy 34 (2010 173 — 187

scenariol scenario? scenario3

arable arable arable pasture TOTAL
Mstr %) Mstr 96 Mstr (%)  Mstr (%62 Mstr
EU-15 : ) : ] . a3 164
EU-12 2) 6) 2 ;

Ukraine
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CURRENT
STATUS OF GREEK AGRICULTURE

2002 2003 2004 200 2006

Agricultural land 30,7 30,4 39,0 38,5

In use 3. 38,5 38,2 37,8 37,4
Yearly crops : 21,8 21,4 21,1 p D,/

(of those pasture) (0,8) (0,8) (0,8) (0,8)

Perennial crops (10,0) 11,4 11,3 11,3 11,4

Horticulture \I:D.l] 1,2 1,2 1,2 l.y

MNotin use 1,2 1,2 1,2 I 1,1

fallow notin use
horti 118% 28%

: yearly crops + a decline in land for yearly crops of

perennial 52,9 % about 1,5 Mstrin 5 years
29,6 % . + almost ¥ of the fallow was excessive
+ more than 1 Mstr is notin use
+ almost 5 Mstr may be available for
energy crops, from these land sources,
in case energy crops economics are
favorahle
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CURRENT
STATUS OF DOMESTIC AGRICULTURE

(kstr) 2002 2003 2004 2005 2006 9 arable % ann. shift

cereals 12.666 12.520 12.287 12.324 11.736 57,6 -1,9
edible legume 157 150 148 153 161 0,8 0,7
melons & potatoes ; : 725 704 702 3.4

feed 2.135 11,0

feed legume ' ' 27! ' 3! 1,8

pasture i : 3,9

industrial

rest : : : 0,1 1,5

Dominant yearly crops
(kstr) 2002 2003 . 2005 2006 % arable % ann. shift
hard wheat 31,0 -2,8
179 0,5
11,4 1,1
7,1 -1,1
6,0 1,5
5,0 -2,2
1,6 -6,5
1,1 -12,7
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CURRENT STATUS
OF DOMESTIC AGRICULTURE — ECONOMICS (1/2)

*  soft wheat:0,13 - 0,19 ¢/kg " hard wheat: 0,12 - 0,20 Ukg L com
straw: 0,06 - 0,07 €/xg straw: 0,06 - 0,07 €/kg o 043-022¢/%g

195 - 233 kg/str

Profit €/str

227 - 285 kg/str

1,006 - 1.049 kg /str

40 &0 50 0 60 0 20 20 60 80
% of total land % of totad land % of total land

cotton tobacco | ™ ek
0,70-0285 /g 164 - 420¢/%g . 0A5-024/g
1012~ 1106 kg/str

Profit €/str

% ave, yleld

294 - 342 gy /str

60 80 40 0 40 &0

% of total land % of total land % of total land
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CURRENT STATUS
OF DOMESTIC AGRICULTURE — ECONOMICS (2/2)

Used land with neatiue mﬁt.s-

kstr % of land
Cereals 2.916 - 9.105 25 - T8
Legumes 5- 13 3- 9
Feed 346 - 753 15 - 32
Industrial 241 - 396 - 9

TOTAL 3.508 - 10.267 17 - !
I E—

Land of dominant cro ps with neatiue mﬁts
kstr :

Cereals 2916 - 9105

—

hard wheat 1878]- 4861
corn Bl - 1779
soft wheat 33 - 1203
barley 356 - 7Bl
oat 211 - 324
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fodder BY - 755
Industrial - 396 -

cotton 26 - 62
sugar beet 7 - B4
tobacco 163 -
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ENERGY CROPS —

ANNUAL YIELDS OF DRY BIOMASS

(dry tn /str)
sorghum

kenaf

miscanthus

reed

switchgrass

acacia

poplar

min

rain fed
ave

Max

irrigated
ave

Europe
Greece
Greece
Italy
Greece
Europe
Greece
5. France
Greece
USA
Europe
Greece
Greece
Greece
Greece
Europe

+1,25 d.m/str (0,6 — 1,5 d.tn/str) is a conservative estimation for the average yield in rain-fed land
and 2,5 d.tnfstr (2— 3 d.tn/str) for the average yield in irrigated land
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ENERGY CROPS — ANNUAL COSTS

amortization of annual costs TOTALANMNUAL COSTS
plantation costs
min ave max min ave min ave

(E/str/a)

kenaf 160

40,7 61,7 70,0

18,5 22

reed 24, 20,2 52,9 53,4
‘switchgrass 100 100 22,1 26,8 36,0
poplar 24,0 38,5

miscanthus

acacia 35 50,0

+ cardoon, studied extensively in Greece, seems to have annual cultivation costs (including a 10 year
amortization of the initial investment) below 35 €/str, while other species, suitable for Greece, slightly
overcome 40 €/str (the costs for the termination of the plantation rise the total cost for reed, slightly
above 50 £/str)
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ENERGY CROPS —
DRY BIOMASS FARMGATE PRICE (1/2)

wood fuels
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crop residues

+ totalbiomass costs, in Europe,

BG PT sl
=T UK (13 1 .
w - - mm= R-O = h g PL MU g G ar.e abou.t25 €/-d.tn (retall
-l a= 9 E=Eo= price), with capital and

transportation costs
dominating (these costs do not

include profit margins)

B
B v

«+ retail prices of crop residues (the closestin | @ -
nature to energy crops biomass)vary >
between 30 — 100 €/d.tn (below 70 €/strin

most countries) v ” I
B-- -4 . S = s = ; 2 5 T 3 R 8 3
e ¥ ¥ 2 * 2 ¥ B R RTS8 3 2 3 5
5 Wi = : ’ I - 3 < } = % < S << 3§ 3 f : : : : 3
. et al“Exploration of regional and global cost—supply curvesof v QR g e S ; - |

rotation crops 3t abandoned cropland and rest
nd-use scenarios” Biomass and Bioensrgy (2009)
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ENERGY CROPS —
DRY BIOMASS FARMGATE PRICE (2/2)

break even point, econ. feasibility
£fd.tn €/d.tn
30-90 UsA
45— 108 Europe
42 — 86 Greece
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+ 30 - 80 €£/d.tn is the conservative range for dry biomass farm-gate price, which
is going to be used in the forthcoming analysis
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ENERGY CROPS — ECONOMICS (1/2)

Required farm-gate price for 50 €/str net annual profit shadowed area)

rain-fed

0 - - - r - - -

+ rain-fed yield: 0,8 - 1,5 d.tn/str
+ irrigated yield: 2 - 3 d.tn/str
+ total annual costs as given previously

- switchgrass
- cardoon
- eucalyptus

I5 9

1043 -
2 £
A g =
+ rain-fed erops: switchgrass, cardoon and "1 2 - g 'E E g
eucalyptus can ohtain 50 €/str net profits, = : 8 E 3 3 £
within the price range of 50 - 30 €/d.tn ..E; ] 3 8 = . l
+ irrigated erops: eucalyptus, acacia, . . l
cardeon and switchgrass can abtain 50 25
€/str net profits within the price range of o
30 - 50 €/d.tn , . i . irrigated
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ENERGY CROPS — ECONOMICS (2/2)

5. wheat

h. wheat
barley hay
tare hay
r/f cotton

switcgrass

irrigated crops

+ economics of energy crops are able to re-incorporate excessive pasture and fallowas well as tolead to
the substitution of existing crops ofnegative economics

(4 @
;,4 MavemaoTAuio AuTikng Makedoviag

DAY

&

WS



ESTIMATION OF THE NEAR
FUTURE POTENTIAL OF DOMESTIC BIOMASS

Greece
Mtn (dry) Mtoe
agriculturalres. 3,833 1,820
manure 0,516 0,179 - ]
¢ e - technical potential 2010
'orest . L1 0, - 3,5 Mtoe/a
industrial 0,580 0,28 (C. Panoutsouetal “Biomass

sewagesludge 0.020 supplyin EU27 from 2010 to 2030"
: Energy Policy (2009))

municipal 0,643
energy crops

on deserted land : 1,500 0,700] energycrops

on fallow 5,625 2,670 ¥ 5,5-9,5 Mtoe/a

on marginal land 44-128 2,1-6,1
TOTAL 17,7 -26,1 8,3-123

+ energy crops can increase domestic biomass potentialby 150 — 250 %

+ today the technical biomass potential corresponds to 18 Mtn of lignite or 25 % of
domestic lignite annual production

+ extensive intrusion of energy crops can lead to an energy equivalent of 50 — 75 Mtn of
lignite or 70 — 100 % of domestic lignite annual production
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GEOGRAPHICAL
ALLOCATION OF AVAILABLE LAND (1/2)

totalavailable
deserted fallow marginal land land
Central Macedonia 435 1.076 - 3.105
East Macedonia and Thrace 50 461 456 - 1.886
Central Greece and Attica 246 634 331 - 1.064
West Macedonia v 290 451 - 1.064
Thessaly 241 260 - 1.154
Western Greece ' 660 595
Crete 0 92

Peloponnese 3 67

Aegean
Epirus
lonian

4,534 3.508 -
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GEOGRAPHICAL
ALLOCATION OF AVAILABLE LAND (2/2)

diameter: 6-8 mm
length: 2-3 cm

density: 1,15 kg/m?3 ,v/ '
calorific value: 18 MJ/kg | /

low ash content (0,5% - 1%)
without binding agents
high grade of homogeneity
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