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Logistics and scenario assessment at different scales of 
lignocellulosic value chains for advanced biofuels
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Land Use/
Abandonment
NUTS2

Downscaling to 
5 arcmin/0.5 degree: 
• IIASA statistical 

downscale

Final outcome 
• Cereal land “suitable” for 

double cropping and straw
• Abandoned land

• Calculate 
Abandoned land

• Apply HNV land 
constraints

“Reference” land use scenario 2030 “Diet” land use scenario 2030

• Max = maximum sustainable available

• Low, Medium, High = 5%-10%-20% of abandoned land, cereal land for double cropping and fallow land

= 25%-50%-75% of straw land and forest residues potentials  

Land use modelling EU
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Biomass potentials and costs of supply per unit of biomass (Reference land use 2030)

• Spatial explicit (50x50 km) cost and emissions at industry gate for each feedstock and value chain

• Pre-selection of GLOBIOM value chains in each grid cell based on their cost and emissions competitiveness

• Base for BeWhere optimization on spatial location of conversion processes 

Cost supply curves EU 
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• 10% of abandoned land + 10% double cropping of cereals + 50% of crop residues are needed to satisfy demands aligned with EU 
policy objectives for advanced biofuels in 2030.

• As the demand increases, competitiveness of value chains from cultivation of lignocellulosic crops on abandoned land and annual 
crops/double cropping increase, compared to residues.

• Emissions from field activities are the most relevant ones, making SO3 the chain producing the largest emissions. 

• SOC removals have potential to compensate for net emissions up to industry gate for perennials. 

Policy objectives 

Net Emissions up to industry gate (EU28)Biomass amount mobilized (EU28)

Amounts and Emissions in the EU
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Profit up to industry gate (EU28) Employment up to industry gate (EU28)

• Profit margin is driven primary by the low cost of collection for residues (ST2, WR5)

• Low profitability per unit of biomass is observed for annual crops/double cropping (SO3, SH3) if compared to perennials (GR, PO, EU, MS)

• Employment in activities up to farm gate (40 k employees) could reach 9% of employment in Forestry sector in EU28 (500 k employees)

• Logistics could generate additional 5 k employees

Welfare indicators EU
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Biodiversity impact from land conversion EU

• Perennials on abandoned land could improve biodiversity (reduce by 5% 
the species loss indicator), compared to a reference level averaging 
annual crops/grassland.

• The land occupied by giant reed (GR), located mostly in the southern 
Europe, has relatively higher species richness if compared to the other 
crops.

• Overall biodiversity impacts from abandoned land being recultivated 
(max. 1.9 Million ha) remains relatively small, if compared to the total 
impacts from cropland in the EU28 (105 Million ha).

• The impact is strongly dependent on current status after abandonment. 
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Biomass amount mobilized (K t DM)

DEM_High and Medium mobilization

Spatial distribution of mobilized biomass

Country Perennials Annuals Straw Forest residues Total
Austria 108 191 334 443 1077
Belgium 65 14 400 105 584
Bulgaria 148 2352 1268 503 4271
Croatia 16 48 92 208 365
Cyprus 0 43 0 1 44
Czech Rep 126 54 797 592 1568
Denmark 199 0 269 136 604
Estonia 0 0 158 376 534
Finland 0 0 295 2082 2377
France 1270 896 9109 1677 12952
Germany 1642 13 2002 2808 6465
Greece 369 1233 129 65 1796
Hungary 202 1617 1438 238 3494
Ireland 349 0 257 18 624
Italy 1264 1505 2406 595 5770
Latvia 0 0 495 437 932
Lithuania 0 0 416 271 687
Luxembourg 15 0 9 13 37
Malta 0 0 0 0 0
Netherlands 128 0 95 65 288
Poland 664 0 1951 1399 4014
Portugal 24 824 1 261 1110
Romania 23 2887 2576 554 6040
Slovakia 14 528 492 207 1240
Slovenia 9 10 63 132 214
Spain 434 9297 1284 736 11751
Sweden 1 0 547 2586 3134
U.K. 313 0 2658 339 3311



SOC removals (t CO2 eq year-1)  

DEM_High and Medium mobilization

Spatial distribution of impacts on SOC
Country K t CO2 eq. year-1

Austria -13.3
Belgium -10
Bulgaria -81.1
Croatia -5.9
Cyprus -0.4
Czech Republic -15.2
Denmark -14.3
Estonia 0
Finland -3.7
France -203.3
Germany -192.6
Greece -72.9
Hungary -49.8
Ireland -139.5
Italy -156.2
Latvia 0
Lithuania 0
Luxembourg -3.2
Malta -0.7
Netherlands -21.9
Poland -54.4
Portugal -30.8
Romania -50
Slovakia -6.7
Slovenia -1.3
Spain -292
Sweden -3
U.K. -90.6 8



Conversion location: The first four FT plants per country
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Conversion location: No more than six FT plants per country
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Conversion location: No more than 15 plants per country
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Conversion location: No more than 75 plants per country
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Multi criteria assessment of value chains at EU level

Amount 
mobilized
(PJ fuel)

Profit 
(EUR/MJ fuel)

Employment 
(FTE/MJ fuel)

Net Emissions 
(gCO2 eq./MJ fuel)

Species loss reduction 
(PDF%/MJ fuel)

EU1 4 0.005 4.10E-08 -5.42 -5.27E-15
EU2 4 0.008 5.70E-08 -1.94 -1.75E-15
GR1 10 0.005 3.52E-08 -19.55 -5.80E-15
GR2 1 0.008 4.67E-08 -2.99 -1.05E-14
MS1 6 0.005 3.97E-08 -16.44 -1.95E-15
PO1 20 0.004 4.20E-08 -8.41 -1.21E-15
PO2 9 0.008 6.68E-08 -1.51 -9.69E-16
SH3_cereal 13 0.002 7.39E-08 13.14 0.00E+00
SH3_fallow 38 0.003 6.85E-08 14.07 0.00E+00
SO3_cereal 94 0.002 5.96E-08 23.07 0.00E+00
ST2 189 0.006 6.17E-08 8.17 0.00E+00
WR5 124 0.004 3.94E-08 2.84 0.00E+00

• The value chains on abandoned land offer possibility to maximize profitability, while having low emissions/SOC improvements and a
potential increase in the biodiversity status of land.

• The value chains that could be set on farmland (SO3, SH3) are very interesting for the amount of biomass that can potentially be
mobilized at EU28 scale, however, they are source of significant net emissions (SO3).

• The residues streams (ST2, WR5) show the greatest overall potentials, their profitability is high, but their emissions per unit of fuel
could be relevant.



Conclusions

• Future biofuels demand in the EU under RED II and Fit-for-55 package can be achieved only if a significant 
amount of feedstock from the value chains will be mobilized. 

• A low mobilization of abandoned land, double cropping in agricultural land and residues (Low biomass 
availability scenarios) will not make possible to fulfil demand levels compatible with climate objectives in 2030 
under and could lead to increase of biomass/biofuels imports for satisfying future biofuels mandates. 

• A combination of the different biomass streams (perennials, annual crops and residues) at EU level under 
medium and high mobilization scenarios appears to be able of satisfying expected policy demands in 2030. 

• The adaptation of value chains combinations would require considering regional availability of land resources 
including the mapping of cropland (double cropping, fallow land, agricultural residues), abandoned land suitable 
for recultivation (perennials) and managed forest land (forest residues).
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