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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  

Bulk density very relevant for SOC accounting

David Chiaramonti
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CRCF:
Soil Carbon 

Accumulation and CDR
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EC COM 2022 on Carbon

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

Provisional Agreement on March 2024

David Chiaramonti
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Carbon Removals & Carbon Farming

David Chiaramonti
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Role of CRCF Regulation in voluntary and regulated 
carbon markets

Sustainable Reporting Standards on ClimateCommission proposal 

• Corporate Sustainability Reporting Directive
• Sustainable Reporting Standards on Climate for non-financial reporting

• Green Claims
• Commission proposal from March 2023 in co-decision

Corporate claims and sustainable finance

• EU ETS review in 2026
• Commission to assess the inclusion of permanent removals in EU ETS

• Review of LULUCF and Effort-Sharing Regulation in 2026

Post-2030 EU climate policy

David Chiaramonti

https://finance.ec.europa.eu/regulation-and-supervision/financial-services-legislation/implementing-and-delegated-acts/corporate-sustainability-reporting-directive_en
https://environment.ec.europa.eu/topics/circular-economy/green-claims_en
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CRCF – Scope (Art 1-2)

David Chiaramonti
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The Biogas Done Right case

Biomethane
comes with
C, N, P… in the
Biogas Done
Right model.

It is already a 
Carbon –
Negative 
model with 
manure
(ANNEX VI RED)

David Chiaramonti



No fertilization
Mineral
fertilization

Co-composted
Biochar+
Compost 10%

100% 
Biochar

100% 
Compost

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

Food/feed otherwise
not produced.

FOOD, FEED AND ENERGY (FUELS)

Finca La Canaleja (Madrid) – L1

Finca Entresierras (Ciudad real) – L2

MONTEPALDI

TERONTOLA

David Chiaramonti
10
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“Biofuels Done Right” can be Carbon Negative and 
support farming in EU

• Carbon NEUTRAL vs Carbon NEGATIVE:  renewable BIOfuels can be C-Negative
• 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

David Chiaramonti
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Biogas
Bio CH 4

Bio CO2

A na e r o b i c  
D i g e s t ion

OFMSW

Centrifuge

Digestate
C = 279 t

H2SO4

Ammonium sulphate

Green waste
C = 120 t

D r y e r Slow
Pyrolysis

Liquid phase - C = 23 t

Solid phase
C = 256 t

Biochar
C = 203 t

Pyrogas
C =175 t

Stripping

CMC 5
Reg. UE 1009/2019

CMC 14
REG. DELEG. (UE) 2021/2088 

Compost

CMC 3
Reg. UE 1009/2019

Integrated AD-pyrolysis plant

C = 1000 t

C = 271 t

C = 454 t

Bio-C lost = 17.2 %

C in biochar = 18.1 %

C in biomethane = 40.5 %

C in liquid bio-CO2 = 24.2 %
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The Biochar carbon economy

1 ton of biochar 

1.5 – 3.0 ton Bio-CO2 
removed from atmosphere

Pyrolysis

Carbon in 
biomass 

100%

Biogenic carbon 
as CO2
 ~ 50 %

Biogenic carbon 
as CO2

 ~ 100 %

Long lived CDegradable C
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Biowaste 
40 000 t/y

The case study of AER plant

o 2 250 t/y Biomethane

o 3 690 t/y CO2

o 1 680 t/y Biochar

o 2 420 t/y Ammonium 

Sulphate

Green waste
2 000 t/y 

Verbale seduta 05.06.2024 

La Conferenza dei servizi […] approva il Progetto ai fini del
rilascio della autorizzazione unica, ai sensi del decreto legislativo
387/2003 e della legge regionale 39/2005, comprensiva della

autorizzazione integrata ambientale di cui al decreto legislative
152/2006
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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)

SCA (SOC) & Biofuels

David Chiaramonti
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Biometano e Combustibili Sostenibili: 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 

David Chiaramonti
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EU ETS Council adopted 25/4/23

Until EU ETA is revissed, CDR in ETS is not possible

David Chiaramonti
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EU-ETS Carbon Market

https://tradingeconomics.com/commodity/carbon

David Chiaramonti
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LTAG Scenarios (ICAO, March 2022)

Key messages from ICAO:

1. None of the scenarios reach zero CO2 emissions 
2. using in-sector measures

• 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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Enabling more sustainable agriculture & Negative Carbon
through Sustainable Biofuel chains

How to make this linear 
biofuel thinking sustainable 
(GHG) enough?

Which opportunities Bioenergy 
& Bioeconomy offer to 
sequester Carbon and make 
agriculture more sustainable 
(beyond GHGs, towards SDGs)? 

From linear to circular, from energy-
driven to C-negative sustainable 

agricultural models

Feedstock
Production

Feedstock
Conversion

Fuel 
Delivery

Fuel 
Use

GHG Chain
Assessment

Multi-Feedstock
Multi-Annual
Production Design

Multiple
Products

Multiple 
Markets

Product 
Use

Products for Sust.Agriculture
Model and Soil Recovery & Improvement

• Food
• Feed
• Energy
• Fuels
• Materials

Bioenergy / Bioeconomy enabling 
more Sustainable Agriculture AND 

Carbon removal

David Chiaramonti
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Politecnico di Torino
david.chiaramonti@polito.it

David Chiaramonti
Thanks for your attention
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