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PROJECT CONCEPT

Accelerate the deployment of Aviation Biofuels, enabling commercial production. 
Supporting the accomplishment of pre-commercial plant(s) for advanced biofuels for aviation based on sustainable 
biomass feedstock.

PROJECT OBJECTIVES

1) To bring HEFA to full commercial scale in new plant using residual lipids (Used Cooking Oil - UCO); 
2) To investigate alternative supply of sustainable feedstocks recovering EU MED marginal land for drought resistant crop 
production; 
3) To test the entire chain and logistic at industrial scale, and assess environmental performances.
4) Positive GHG and energy balance expected

Highlights: 
• INDUSTRIAL COMPONENT: New Aviation Biofuel plant producing HEFA 
• Production and test of HEFA in commercial flights in non-segregated mode
• R&D COMPONENT: Work on marginal land in Spain and Italy recovered by biochar/compost addition producing no-

food sustainable lipids
• Dedicated Dissemination, Communication and Exploitation action

Call: LCE-20-2016-2017 Topic: Aviation Biofuels
Project title: Advanced sustainable BIOfuels for Aviation (BIO4A)



EU LCE-20-2016-2017 Topic: Aviation Biofuels
Project title: Advanced sustainable BIOfuels for Aviation BIO4A

HVO Production
Porto Marghera- Italy

BIO4A.EU

HEFA Production
Gela - Italy



Call: LCE-20-2016-2017 Topic: Aviation Biofuels
Project title: Advanced sustainable BIOfuels for Aviation BIO4A

R&D on biochar and COMBI production and test from woodchips and agroresidues

R&D on UCO pre-treatment

R&D Activities M1 – M52

Why is it so important?
What can this deliver?



EU actions on Carbon and Sust.Fuels

COMMUNICATION FROM 
THE COMMISSION TO THE 
EUROPEAN PARLIAMENT 

AND THE COUNCIL 
Sustainable Carbon 

Cycles. 

EC 15.12.2021, COM(2021) 800 final

Proposal for a REGULATION 
OF THE EUROPEAN 

PARLIAMENT AND OF THE 
COUNCIL establishing a 

Union certification 
framework for carbon 

removals. 
EC 30.11.2022, COM(2022) 672 final

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria 
and low indirect land- use change-risk 

criteria 
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COMMISSION IMPLEMENTING REGULATION (EU) 
2022/996 of 14 June 2022 

on rules to verify sustainability and greenhouse gas 
emissions saving criteria and low indirect land- use 

change-risk criteria 

REDII
(2018)

Implementing Regulation

(2022)

David Chiaramonti
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EU on Carbon and Sust.Fuels: REDII - IR

COMMISSION IMPLEMENTING 
REGULATION (EU) 2022/996 of 14 June 

2022 
on rules to verify sustainability and 

greenhouse gas emissions saving criteria 
and low indirect land- use change-risk 

criteria 



8

EC Expert Group on C removal certification
Most of the previously mentioned issues are addressed within this group

David Chiaramonti
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[..] We conclude that biochar can persist in soils on a centennial 
scale and that it has a positive effect on SOM dynamics and thus on 
C sequestration. 

Adapted from:  The Oxford Principles for Net Zero Aligned Carbon Offsetting, September 2020, 
University of Oxford

Biochar
A long-lived storage

BIOCHAR

David Chiaramonti
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Biochar - Carbon decay rate
Model of decay rates:
• labile fractions (3% of biochar) = 3% /y (108 days)
• recalcitrant fractions (97% of biochar) = 0.0018% /y(556 y)

10.1111/gcbb.12266, Wang, JY; et al. 2016

IMAP project (Evidence Map)
• >7000 abstracts screened
• >1900 full texts screned
• Around 600 meta-analyses selected and analysed
https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+o
n+environment+and+climate

David Chiaramonti

https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+on+environment+and+climate
https://wikis.ec.europa.eu/display/IMAP/Impacts+of+farming+practices+on+environment+and+climate
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“Biofuels Done Right” can be Carbon Negative and 
support farming in EU

• Carbon NEUTRAL (Renewable) vs Carbon NEGATIVE and REVERSE ILUC
• Biogas Done Right and Digestate, or Pyrolysis of residues to Biochar are some examples
• Fully deploying REDII-IR (Esca factor →C in soil in GHG assessment)

Crop on
(marginal/low ILUC )

soil

Veg.Oil

Crop residues 
and press cake

Biochar

HVO/HEFAPress 
mill

Crop on
(marginal/low ILUC )
soil &/or cover crops

Biogas

Digestate

Biochar
(+ fertilizers)

BiomethaneAnaerobic
Digestion

Nutrients

No fertilization
Mineral
fertilization

Biochar+
Compost 10%

100% 
Biochar

100% 
Compost
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Biochar and Combi production (REC)

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No [789562]

Summer season (Aug-Oct 2018) CB2

CB1

CB3
Batch 1

Batch 2 Winter season (Dec-Feb 2018/19)

COMBI production in field condition Field trials

L2: Entresierras
Ciudad Real, Spain

Started in 
November 2018

Started in
February 2019

Delivery

CD1

CB5

CB4

CB6

CD2

L1: La Canaleja
Madrid, Spain

L1
L2

Locations

Feedstock and 
product 

characterization

Woodchips
Biochar
Solid fraction of 
digestate
COMBI products

Products preparation and characterization

MONTEPALDI

TERONTOLA

Italian field trials



Comparing infiltration 
rates in soils managed 
with conventional and 

alternative farming 
methods: A meta-analysis
Andrea D. BascheMarcia S. 

DeLonge

Bringing organic C back to soil, 
and promoting soil health and 
fertility , are key elements for 
Sustainable Bioeconomy chains 
as BDR, Climate Positive fuels, 
Agroforestry, Agroecology, etc. 
fully aligned with EU Mission and 
policy on soil, contrast to 
desertification/erosion,  
promoting sustainable agriculture  

No fertilization
Mineral
fertilization

Biochar+
Compost 10%

100% 
Biochar

100% 
Compost

1. Reverse ILUC approach:
Barley & Camelina in 
recovered soil in Spain. 

1. Food/feed otherwise 
not produced.

FOOD, FEED AND ENERGY 
(FUELS)



Sourcing Sustainable Lipids …
Domestic + International: Agrihub Africa

https://www.eni.com/en-IT/sustainable-mobility/biofuels-vegetable-oils.html
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LTAG Scenarios (ICAO, March 2022)

Key messages from ICAO

None of the scenarios reach zero CO2 emissions 
(Net Zero) using in-sector measures only. 

Offsetting needed.

• Aircraft Techn: Advanced tube and wing, unconventional airframe/propulsion concept aircraft, non-drop-in fuels such as battery electric etc
• Operations: improvements in the performance of flights across all phases

Operations
Biomass SAF
Gaseous Waste SAF

Atmospheric CO2 SAF

Hydrogen

Aircraft Technology

• ICAO, 2017 → 142 Mt CAF at 2010 → 570-860 Mt at 2050 (Intern. Aviation) + 400-600 % !!

• 100% CAF substitution (MAX scenario) – 170 new biorefineries each year from 2020 to 2050 (15-60 $B/y) –

• MAX would reduce CO2 emission by 63%

David Chiaramonti
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CONCLUSIONS
• HEFA Technology is ready: developing sustainable supply chains is key

✓ New value chains (e.g. lignocellulosic) need to rump-up to full industrial scale
✓ Main BARRIER for HEFA: sustainable lipid supply

• Value chain approach, 
✓ broader holistic view: transition in energy and transports represents an opportunity for the 

transition of other sectors (inter-sector measures)

• New REDIII →
✓ a binding target of 14.5% reduction of greenhouse gas intensity in transport from the use of 

renewables by 2030
✓ or a binding share of at least 29% of renewables within the final consumption of energy in 

the transport sector by 2030.

• Carbon negative and climate friendly SAF are possible through carbonization
✓ Biochar is a solid and evidence-based method to C-negative biofuels (CDR)
✓ Biochar also widen the feedstock base
✓ Proven in EU BIO4A project and in ongoing activities
✓ ICAO and IMO likely next to implement Fsca (similar to the EU Esca factor)
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Politecnico di Torino
david.chiaramonti@polito.it

David Chiaramonti
Thanks for your attention!
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