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IEA’s 2°C scenario (2DS) requires more than doubling 
sustainable bioenergy supply by 2060 (145 EJ).

Source: International Energy Agency – Energy Technology Perspectives 2017
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E4tech at a glance
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• International consulting firm, offices in UK and Switzerland

• Focus on sustainable energy, incl. bioenergy, hydrogen and storage.

• Established 1997, always independent

• Deep expertise in technology, business and strategy, market assessment, 
techno-economic modelling, policy support…

• A spectrum of clients from start-ups to global corporations



What our clients typically ask us about biomass 
feedstocks…
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In the current/future policy and market contexts, which 
biomass feedstocks will be:

- Available for bioenergy use?

- Affordable?

- Easier to process?

- Sustainable?



Why is the use of lignocellulosic biomass for energy 
increasing?
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• Growing use of biomass for heat and power

• «Advanced» bioenergy (i.e. derived from waste or residues) is considered less 
impactful on environmental resources and food security.

• Increasing policy drivers for advanced biofuels made from lignocellulosic 
feedstocks in the European Union (EU RED II) and in the United States (RFS & 
RINs).

D3 RINs
(cellulosic ethanol)

Source: US EPA



The use of lignocellulosic residues (over roundwood) is 
generally safer regarding greenhouse gas savings…
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Only a fraction of lignocellulosic residues can be 
sustainably used for energy
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Total agricultural / forestry residues (Technical Potential)

Available for 
use

Left on site 
for soil 

regeneration

Residues available for use (Base Potential)

Bioenergy 
use

Material use 
(e.g. fodder, 

plywood)

Residues available for bioenergy     
(User Potential)

Heat & Power Liquid/Gaseous Fuels



How biomass resources are evaluated: 
(Example from S2Biom)
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Agricultural Residues Primary Forest Residues 
(Harvest)

Secondary Forest
Residues (Mills)

Technical
Potential

Based on crop areas, a 
residue-to-yield factor and 
dry matter content for 
each NUTS3 region (CAPRI
Model + Scarlat, 2010).

Forest inventory data (EFISCEN 
model) and productivity 
models, assuming maximum 
harvest (incl. logging residues 
and stumps), excluding 
protected areas. 

Based on existing wood 
industry statistics (FAOSTAT or 
EUROSTAT data) and recovery 
ratio for saw dust and other 
residues. 

Base 
Potential

Technical potential minus 
the amount needed to 
keep SOC stable (based on 
MITERRA).

Includes technical constraints 
and assume sustainable forest 
management (incl. leaving 
some amounts of residues and 
stumps for soil/biodiversity 
purposes). 

Identical to Technical 
Potential

User 
Potential

Derived by subtracting 
some volume to account 
for competing uses 
(bedding and feed) based 
on Scarlat (2010).

Considers additional 
harvesting restrictions (e.g. no 
stumps) and competing use 
(e.g. material uses).

Several scenarios are used to 
account for competing uses 
of secondary residues by 
other sectors (e.g. plywood, 
particle board, etc.).



Resulting biomass map (Example from S2Biom)
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Source: S2Biom (2012 data)



Key assumptions can have very large implication on the 
resource potential (European Union 2015-2020)
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AGRICULTURAL RESIDUES
User-defined potential 

(dry Mt/yr)
Difference from S2Biom Comments

S2Biom 151 NA
Baker et al. 161 +10 Competing uses only applied to cereal straws.

Searle and Malins 94 - 57
Higher soil retention rates applied. Competing 
uses applied to all residues

PRIMARY FORESTRY RESIDUES
User-defined potential 

(dry Mt/yr)
Difference from S2Biom Comments

S2Biom 31-39 NA
Baker et al. 123 + 84-92 Higher technical potential
Searle and Malins 21.5 - 9.5-17.5 Higher retention rate

Large variations may exist due to different assumptions on factors such as
• amounts of residues to be left for soil regeneration
• competing uses



Alternative approach to the assessment of biomass 
availability: the case of CIS 
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Agricultural Residues Primary Forest Residues 
(Harvest)

Secondary Forest
Residues (Mills)

Technical
Potential

Based on FAOSTAT (cereal
production) + use of a 
seed:residue ratio from 
Scarlat (2010).

2017 Production outputs from 
FAOSTAT for sawnwood + 
average roundwood:residues
ratios in selected countries 
(incl. USA, Canada, Sweden, 
France, etc. as found in Baruya
(2015)

2017 Production outputs 
from FAOSTAT for sawnwood

Base 
Potential

Average Technical:Base
ratio from S2Biom for each 
considered crop

N/A N/A

User 
Potential

Lowest Technical:Base ratio 
from S2Biom for each 
considered crop

Based on ratios for forest 
residues from Searle and 
Malins (2016) and S2Biom

Based on ratios for mill 
residues from Searle and 
Malins (2016) and S2Biom

Assessing biomass availability in absence of modelling results for the CIS region



Available agricultural residues in CIS (2017)
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8.7 dry Mt/yr

0.1 dry Mt/yr

1.4 dry Mt/yr

0.1 dry Mt/yr

2.5 dry Mt/yr

0.1 dry Mt/yr

Wheat
straw

Corn
stover

Other cereals
straw



Available wood residues in CIS (2017)
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0.6 dry Mt/yr

0.0

0.6 dry Mt/yr

0.0

Forest 
residues

Mill 
residues



Biomass availability assessments may provide inputs to 
several UNFC criteria (non-exhaustive list).
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Impact on E Axis Impact on F Axis Impact on G Axis 

Residue type 
(e.g. branches, bark, 
saw dust, straw, 
stover)

Economic viability of 
collection and 
conversion 
processes, incl. 
biomass specs.

Availability of feedstock-
specific processing
(mature) technologies 
within short distance of 
biomass source

Feedstock location and 
accessibility

Assumed soil 
regeneration / 
Biodiversity needs 
(Base Potential)

Environmental
limitations

Biomass availability for 
bioenergy use (e.g. 
straw, stumps)

Modelling demand 
from other potential
users (User Potential)

Social limitations + 
economic viability 

Biomass availability for 
bioenergy use (e.g. 
straw, stumps)



Conclusions
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• Biomass inventories and density maps can be established through agricultural 
and forestry production models, combined with seed:residue ratios.

• Assumptions over base potential (especially soil regeneration and biodiversity 
needs) and user defined potential (especially in the context of circular 
economy) have a significant impacts on biomass availability estimates.

• In absence of modelling data, agricultural/forestry production stats may be 
used as proxy, in combination with technical:base and base:user defined 
ratios taken from other publications.

• Results from biomass assessments can be used in the context of project 
evaluations using the UNFC criteria. Assumptions and modelling approach 
used to evaluate biomass availability may affect E, F and G axis, and should 
therefore be completed by project-specific evaluations.



 

 

Thank you for your attention!

For more information please visit our website: 

www.E4tech.com

E4tech (UK) Ltd

83, Victoria Street
London SW1H 0HW

United Kingdom

+44 (0)20 3008 6140

E4tech Sàrl

Av. Juste-Olivier 2
1006 Lausanne

Switzerland

+41 (0)21 331 15 70

www.E4tech.com

enquiries@e4tech.com
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http://www.e4tech.com/

