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Table 1: Biomass feedstocks from RED II Annex IX (Parts A and B) considered in the Imperial College study

RED II Annex IX, Part A 

(a) Algae if cultivated on land in ponds 
or photobioreactors 

(b) Biomass fraction of mixed 
municipal waste, but not separated 
household waste subject to 
recycling targets under point (a) of 
Article 11(2) of Directive 
2008/98/EC 

(c) Bio-waste as defined in point (4) of 
Article 3 of Directive 2008/98/EC 
from private households subject to 
separate collection as defined in 
point (11) of Article 3 of that 
Directive 

(d) Biomass fraction of industrial 
waste not fit for use in the food or 
feed chain, including material from 
retail and wholesale, and the agro-
food and fish and aquaculture 
industries, and excluding feedstocks 
listed in Part B of this Annex 

(e) Straw 

(f) Animal manure and sewage sludge 
 

(o) Biomass fraction of wastes and 
residues from forestry and forest-
based industries, namely bark, 
branches, pre-commercial 
thinnings, leaves, needles, 
treetops, sawdust, cutter 
shavings, black liquor, brown 
liquor, fibre sludge, lignin and tall oil 

(p) Other non-food cellulosic material 
 

(q) Other lignocellulosic material 
except saw logs and veneer logs 

RED II Annex IX, Part B 

(a) Used cooking oil 

(b) Animal fats classified as categories 
1 and 2 in accordance with 
Regulation (EC) No. 1069/2009.

Agricultural feedstocks 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

Secondary agricultural 
residues from agro-
industries  
 
 
 
 

Cerial, straw, maize stover 

Solid and liquid manure 
from poultry, pigs, cattle 

 
 
 
 
 
 
 
 

Oilseed crop residues, 
agricultural prunings 

 
 

Forest feedstocks  

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
 

Primary forest 
residues, secondary 
forest residues 
 
 
 
 
 

 
 

Stemwood (fuelwood), 
post-consumer wood 

 

Bio-wastes 

 
 

Paper, cardboard, 
wood waste, animal 
and mixed food waste, 
vegetal waste, 
municipal solid waste 
 

Paper, cardboard, 
wood waste, animal 
and mixed food waste, 
vegetal waste, 
municipal solid waste 
 

 
 
 
 
 
 
 

 

Sewage sludge 
 

 
 
 
 
 
 
 
 

 
 

 
 

 

Used cooking oil 

Animal fats categories 
1 and 2 are included in 
Animal and mixed 
food waste 

Algae 

Overview based 
on recent studies 
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Table 2: The main assumptions of the three scenarios analysed in the study

Removal rate of field residues 

Use of prunings 

Moderate yield increases in 
perennial lignocellulosic crops in 
unused, degraded and 
abandoned land 

Share of unused, degraded and 
abandoned land for dedicated 
crops, excluding biodiversity-
rich land and land with high 
carbon stocks (current share of 
unused, degraded and 
abandoned land for dedicated 
crops: there are no official 
statistics — only at experimental 
and demonstration scale) 

Stemwood used for energy 
purposes (current stemwood for 
energy: 45%) 

Primary forestry residues 
availability for energy production 

Secondary forestry residues and 
post-consumer wood availability 
for energy 

Bio-waste used for energy 
production (current collection 
for bioenergy: 40–45%)

Agriculture 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Forestry 
 
 

 
 

 
 
 

Wastes

40% 

5% 

1% 
 
 
 

25% 
 
 
 
 
 
 
 
 
 

25% 
 
 

40% 
 

55% 
 
 

60% in 2030 (65% in 2050) 
of bio-waste is recycled 

and  
40% in 2030 (35% in 2050) 

is separately collected 
and available for bioenergy

45% 

20% 

1% 
 
 
 

50% 
 
 
 
 
 
 
 
 
 

30% 
 
 

50% 
 

60% 
 
 

50% in 2030 (55% in 2050) 
of bio-waste is recycled 

and  
50% in 2030 (45% in 2050) 

is separately collected 
and available for  

anaerobic digestion

50% 

50% 

2% 
 
 
 

75% 
 
 
 
 
 
 
 
 
 

50% 
 
 

60% 
 

65% 
 
 

40% in 2030 (45% in 2050) 
of bio-waste is recycled 

and  
60% in 2030 (55% in 2050) 

is separately collected 
and available for  

anaerobic digestion

Scenario 1 (Low) Scenario 2  (Medium) Scenario 3 (High)
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Table 4 on page 17 shows the amount of biomass available for bioenergy according to the Imperial College 
study, together with with an estimate of biomass imports. The allocation of biomass to non-transport-
related uses according to the European Commission’s model is also shown, and its impact on the total 
estimated amounts of biomass available for biofuels in transport is shown both with and without biomass 
imports.

A look into demand versus availability 

It should be noted that a part of the total sustainable biomass available for bioenergy could potentially be 
used for power, industry, services and agriculture, and residential heat demand in 2030 and 2050; this will 
decrease the amount of feedstock available for advanced biofuel production.  
 
No allocation to transport has been developed in this study due to the absence of an economic model. 
Reference was made to the use of bioenergy estimated by the European Commission in the recently 
published Impact Assessment[20] (allocation of about 130 Mtoe for 2030 and 170 Mtoe for 2050), as 
shown in Figure 5.

Figure 5: Use of bioenergy estimated by the European Commission in the recently published 
Impact Assessment[20]
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Conclusions 
The estimation of the potential availability of sustainable biomass in the EU and the UK by 2030 and 2050 
is focused only on the domestic feedstocks of agricultural, forest and waste origin included in Annex IX 
of RED II (Parts A and B); this is considered a conservative hypothesis assuming that more potential 
newcomers to Annex IX are currently being analysed by the EU Commission, and is summarised as follows: 

l Sustainable biomass availability for all markets: 0.98–1.2 billion dry tonnes (392–498 Mtoe) in 2030, 
and 1–1.3 billion tonnes (408–533 Mtoe) in 2050.  

l From these amounts, the estimated net amount of biomass available for bioenergy ranges from 
520–860 million dry tonnes (208–344 Mtoe) in 2030, and 539–915 million dry tonnes (215–366 Mtoe) 
in 2050 (see Figure 6). 

 
Important R&D developments and implementation of improved management practices are required to 
achieve this potential availability of biomass. Even if the potential is there, the supply chain would need to 
be developed to mobilise these resources. 

The total estimated net biomass available for biofuel production, after including imports (amounting to 
48 Mtoe in 2030 and 56 Mtoe in 2050) and allowing for the use of biomass for other non-transport-related 
uses such as power, industry, service, agriculture and residential (amounting to 130 Mtoe in 2030 and 
170 Mtoe in 2050 according to the European Commission’s Impact Assessment[20]) is estimated at 
between 126–262 Mtoe for 2030 and 101–252 Mtoe for 2050. (Note that the ranges correspond to the 
lowest and highest biomass availability scenarios.)

Figure 6: Sustainable biomass availability (feedstocks included in RED II Annex IX, Parts A and B) for 
bioenergy in 2030 and 2050 as estimated in the Imperial College study
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Figure 3: The evolution of new plants and investment, and potential WTW GHG savings (vs 100% fossil fuel) from 2020 towards 2050
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