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Biomass resources 

From agriculture: From forestry: 

 Primary forestry residues 
(logging residues, landscape 
care) 

 Secondary residues (woodchips, 
pellets, sawdust, black liquor) 

 

 From waste: 

 Public greens 

 Biodegradable waste from 
municipal solid waste 

 Oil, starch and sugar crops 
(1st generation feedstock) 

 Primary agricultural residues 
(straw, pruning, etc.) and 
cattle breeding residues 
(manure, animal breeding 
wastes, etc.) 

 Dedicated perennial and 
annual crops (2nd gen 
feedstock) 

 Secondary agro-industrial 
residues (olive kernels, shells, 
husks, etc.)  
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Biomass potential assessments in Europe 

 AFB-network and NTB-network, (1995-1997) 

 Exploitation of biomass from agricultural/forestal residues and energy crops for district 
heating, greenhouse heating as well as electricity generation (1995-1996) 

 Options for achieving the target of 45 Mtoe from energy cropping in the EU in 2010. 

 ALTENER Cluster 4.1030/C/OO-022: Biomass in the Mediterranean (2000-2001) 

 LOT5 BIOENERGY/ DG TREN. Bioenergy’s role in the EU energy market (2004) 

 ELVA - Establishing local value chains for renewable heat (2005-2007) 

 EUBIONET Ι, II and III (2006-2010)  

 RENEW. SE56-CT2003-502705  (2003-2007) 

 BIOSYNERGY: Biomass for biofuels & bio-materials through the biorefinery approach (2007-
2010)  

 BEE - Harmonization of biomass resource assessments (2008-2010)  

 BIOMASS FUTURES - Biomass role in achieving the Climate Change & Renewables EU policy 
targets Demand and Supply dynamics under the perspective of stakeholders (2009-2011)  

 BIOMASS POLICIES (2013-2016) 

 S2biom (2013-2016)  

 BECOOL (2017-2021) 

 Several models: i.e LocaGIStics, BeWhere, Bioloco, Bioraise 

 

 
   



Biomass potential 

The assessment of biomass potential is subject to a number of 
parameters: 

 Biomass resources included 

 Different types of potentials 

 Geographic scope  

 Scenario definitions and time frames 

…. and availability constraints: 

 Land use issues: Quality of land, land use changes 

 Yields: Yearly variation 

 Crop management patterns: 

 Sustainable removal rates 

 Field & pressing losses (~ 20%) 

 Transport & Storage losses (15% or more) 

 Competitive uses and alternative markets 

 

 



Agricultural residues potential (mainly straw) 

Source: Kluts et al., 2017 
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Total primary agricultural supply (kt dm) by country  

 in 2012, 2020 and 2030 

Source: S2Biom project 



Cost and supply levels- for straw & stubbles 



Total forestry potentials by country  

in 2012, 2020 and 2030 

Primary forest production (stemwood) 

Primary forest residues: Logging residues, stumps 

Source: S2Biom project 



Source: Kluts et al., 2017 

Land available for energy crop cultivation in Europe  



Range of technical potential for energy crop in Europe 

 Source: Kluts et al., 2017 

41Mt dm 

335Mt dm 

159Mt dm 

712Mt dm 

194Mt dm 

929Mt dm 



Energy crops 

 Non food crops, thus not in competition with the food market 

 Can be grown in arid conditions 

 Especially the annual crops can be grown in rotation with food crops,  
12 

Oil crops Lignocellulosic crops 



Why these crops 
 Camelina: 1-3 t/ha seed yields, 40% oil content, 12–16% gondoic acid, 

oils rich in monounsaturated FA, fitted for plastics, surfactants, biojet 

 Crambe: 1-3 t/ha seed yields, 37-39% oil content, oils rich in erucic 
acid (50-60%) fitted for the synthesising chemical derivatives, biodiesel 

 Castor seed: 1.5-3.5 t/ha seed yields, 40-45% oil content, rich in 
ricinoleic acid (85 %), allows the production of high purity derivatives. 
Commercially grown in India (80% of world production), China, Brazil 

 Safflower: 1.5 – 3.5 t/ha seed yields, 26-30% oil content. High oleic 
(80% oleic acid) and high linoleic varieties (80% linoleic acid). Fitted for 
manufacturing paints, other surface coatings, diesel fuel substitute. 

 Lignocellulosics: 5-30 t/ha dm biomass yields. Better water and 
nitrogen use efficiencies and environmental performance compared to 
annual crops.  

 Due to their long life time (15-20 years) perennial lignocellulosics 
have positive effect to the soil erosion problems  

 



Cultivation areas of lignocellulosic crops (2014) 

Crop Country Area (ha) Biomass use 

  Miscanthus 

UK 10,000 Co-firing power production 

Germany 4,000 Heating, building materials 

France 4,000 Heating, drying, animal bedding 

Switzerland 500 Building material 

Poland 500 Building material, bio-composites 

Denmark 50 Thatching 

  Willow 
   

Sweden 10,000 Co-firing power production, heating 

Germany 4,000 Heating 

UK 3,000 Heating 

  Reed canary grass 
   

Sweden 850 Heating, pulp and paper 

Finland 500 Heating, pulp and paper 

  Poplar 
Poland 10,000 Heat (rapidly expanding area) 

There are also several hundred thousand ha forestry plantations of 
poplar 

Source: Perennial Biomass Crops for a Resource Constraint World, Biomass 2015 



Challenges 

 Seasonal production.  

 Large dispersion 

 Agricultural research trends towards 
increasing the grain/straw ratio 

 Challenging fuel characteristics 

 Occupies quite a large volume which is 
mainly due to the low density and is 
generally high in moisture.  

 Thus high transport costs and need for 
storage 

 Require significant land area for 
production. 

 Limited knowledge on energy crops 
performance 

 Sustainability constraints 

 

Opportunities 

 Careful organization of 
logistics for the residual 
types 

 Sustainable cultivation 
practices (crop rotations, 
use of marginal lands, no 
tillage, etc)  

 Research on better 
performing species and 
varieties 

 Multi-feedstock flexibility 
of the plants  

 Biorefinery concept 

 

 



Conclusions 

 Biomass resource estimations are diverse and sometimes 
contradictory because final targets, models and assumptions  
are diversified. 

 It is expected that the availability of primary agriculture and 
forest residues will remain stable between now and 2030. In 
all studies, straw is the dominating agricultural residue. 

 Optimized logistics could significantly increase the energy 
exploitation of the residual biomass types. 

 Energy crops can be a significant asset to increase biomass 
feedstock that would be able to cover high biomass needs. 
However, stricter sustainability constraints on biodiversity 
conservation and GHG emissions will hinder their 
development. 

 All studies show a shift in shares from annual to perennial 
energy crops, due to the applied sustainability constraints; 
the stricter they are, the higher share of perennials will be.  
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For more information: mchrist@cres.gr 

A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M

C Wheat

R1 Wheat

R2 Wheat

R3 Wheat

R4 Wheat

R5 Wheat Wheat Wheat Wheat

2021

SunnHempSunnHemp SunnHemp SunnHemp

Maize Hemp Sunn Hemp Maize

Maize Kenaf Sunn Hemp Maize

Maize Fiber sorghum Sunn Hemp Maize

Maize Sunn Hemp Sunn Hemp Maize

2017 2018 2019 2020

Maize Maize


