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Context

• Focus on Carbon removals obtained through 
Carbon farming:

• Text proposed is still very vague from the 
methodology point of view

• Still necessary to adopt delegated acts setting 
out the certification methodologies

• To contribute to the debate with lessons learned 
from extra-EU C accounting initiatives

Aim

• https://ec.europa.eu/eusurvey/runner/DGCLIMA-
CRETA-EU-Survey20230414

5th of May 2023



Agricultural soil C accounting methodologies analyzed

Avoided conversion of 
grasslands and shrublands 
to crop production 2.0

Soil Enrichment Protocol 
v 1.1

Avoided grassland 
conversion protocol 2.1

VM0042 Methodology for 
Improved Agricultural 
Land Management v 1.0
(Under revision)

Nori Croplands 
Methodology, v 1.3

Quantification Protocol 
For Conservation 
Cropping Version: 1.0
(withdrawn)

Supplement to the Carbon Credits 
(Carbon Farming Initiative – Estimation 
of Soil Organic Carbon Sequestration 
using Measurement and Models) 
Methodology Determination 2021

(Not approved yet)



How do different C accounting initiatives deal with:

 Market accessibility
 Eligible agricultural practices
 Lands eligibility
 Baseline 
 Soil C assessment method:

 Modeling
 Default values
 Remote sensing
 Soil sampling

 Soil sampling for C estimates:
 Sampling scale
 Minimum number of soil samples
 Sampling Method
 C assessment method
 Frequency of sampling

 Permanence
 Reversal 
 Leakage
 Other Carbon pools accounted for
 Other GHG emissions accounted for
 Additionality
 Frequency of monitoring
 Use of GIS and satellite images for project 

development and monitoring
 Validation and verification body
 Crediting period
 Other soil quality monitoring
 Projects/credits issued

SIMILARITIES DIFFERENCES



COUNTRY ORGANIZATION/
PROGRAMME

METHODOLOGY MARKET ACCESSIBILITY PROJECTS/CREDITS ISSUED on 29th

March 2023

Avoided conversion of 
grasslands and shrublands to 
crop production 2.0

Voluntary
Regulated (California Cap-and-Trade + 
CORSIA)

1 project/166.197 credits

Soil Enrichment Protocol v 1.1 Voluntary
Regulated (California Cap-and-Trade)

3 projects/133.646 credits

Avoided grassland conversion 
protocol 2.1

20 project/241.330 credits

VM0042 Methodology v 1.0 Voluntary 60 projects/0 credits

Nori Croplands Methodology, v 
1.3

Voluntary 18 projects/123.607 credits

Quantification Protocol For 
Conservation Cropping Version: 
1.0

Regulated 122 project (active, inactive and 
closed)/650.000 credits

Methodology Determination 
2021

Voluntary
Regulated

454 projects/1,904 ACCUs issued 
only for 1 project

Proposal of regulation for the 
certification of carbon removals

Voluntary

Market accessibility, credits issued

X



COUNTRY ORGANIZATION/
PROGRAMME

METHODOLOGY BASELINE

Avoided conversion of 
grasslands and shrublands to 
crop production 2.0

Scenario of conversion to croplands and associated practices.
Updated every 5 years.
Identification of the conversion agent or probability.

Soil Enrichment Protocol v 1.1 Min. of 3 years of historical management information.
Use of regional average allowed after quality check by CAR.

Avoided grassland conversion 
protocol 2.1

Scenario of conversion to croplands and associated practices.
Valid for up to 50 years.
Default emission factors developed through a probabilistic approach.

VM0042 Methodology v 1.0 Scenario of continuation of pre-project agricultural management practices.
Min. of 3 years.

Nori Croplands Methodology, 
v 1.3

Prior 10 years of historical agronomic practices and past weather data.
Historical management data for at least 3 years + proxies taken from databases (such as 
USDA/NRCS) by Nori.
Dynamic baseline updated based on new weather data.

Quantification Protocol For 
Conservation Cropping 
Version: 1.0

Conservative tillage management: Census of Agriculture + carbon seq. default values.
Summerfallow reduction: use a historic, project baseline based on 3 years records.

Methodology 
Determination 2021

Scenario describing 5 years historical data where the land was used for pasture, cropping 
or bare fallow + soil sampling (t0).

Proposal of regulation for the 
certification of carbon 
removals

“The standard carbon removal performance of comparable activities in similar social, 
economic, environmental and technological circumstances and take into account the 
geographical context. Where duly justified, the baseline may be based on the individual 
carbon removal performance of that activity.”

Baseline



Additionality, Agricultural practices
COUNTRY ORGANIZATION/

PROGRAMME
METHODOLOGY ADDITIONALITY AGRICULTURAL PRACTICES ALLOWED

Avoided conversion of 
grasslands and shrublands to 
crop production 2.0

Regulatory surplus test
Performance standard test

Avoided conversion of grasslands and shrublands to croplands

Soil Enrichment Protocol v 1.1 New practice
Regulatory surplus test
Performance standard test

Fertilization, amendments, irrigation, tillage, residues management, crop 
rotation, cover crop, fossil fuel, grazing.

Avoided grassland conversion 
protocol 2.1

Regulatory surplus test
Performance standard test

Avoided conversion of grasslands to croplands

VM0042 Methodology for 
Improved Agricultural Land 
Management v 1.0

New or change in practices (at 
least 5% delta)
Regulatory surplus test
Performance standard test

Fertilization, amendment, irrigation, tillage, residues management, crop 
rotation, cover crop, agroforestry, grazing.
.

Nori Croplands Methodology, 
v 1.3

Must show SOC increment over 
baseline scenario

Fertilization, amendments, irrigation, tillage, residues management, crop 
rotation and crop intensity, cover crops, perennials

Quantification Protocol For 
Conservation Cropping 
Version: 1.0

New practice No till + Shifting from fallow to continuous cropping if managed with no 
till

Methodology 
Determination 2021

New practice Fertilization, amendments, irrigation, inversion tillage, clay spreading, 
liming, catch crops, cover crops, re-establishing grazing, ecc…

Proposal of regulation for the 
certification of carbon 
removals

Regulatory surplus test
Due to the incentive effect of the 
certification

Should take into account farming practices as referenced in the 
Communication on Sustainable Carbon Cycles: afforestation,
agroforestry, conservative soil management, conversion, restoration of 
peatland



COUNTRY
ORGANIZATION/
PROGRAMME METHODOLOGY

SOIL CARBON ASSESSMENT METHOD

MODELING DEFAULT VALUES REMOTE SENSING SOIL SAMPLING
Avoided conversion of grasslands and 
shrublands to crop production 2.0

Soil Enrichment Protocol v 1.1

Avoided grassland conversion 
protocol 2.1

VM0042 Methodology for Improved 
Agricultural Land Management v 1.0

Nori Croplands Methodology, v 1.3

Quantification Protocol For 
Conservation Cropping Version: 1.0

Methodology Determination 2021

Proposal of regulation for the 
certification of carbon removals

Soil Carbon assessment method

X X Alternative to modelinge.g. DAYCENT

+ sampling
X

t0+t5,t10… + modeling

XX X
X

probabilistic approach

X
optional optional mandatory

XX
Tier-3 DAYCENT

X
Empirical model based 
on default factor

X X

optional mandatoryX X
?

encouraged
?

not mentioned
?

mentioned
?

not mentioned



COUNTRY ORGANIZATION/
PROGRAMME

METHODOLOGY PERMANENCE REVERSAL LEAKAGE

Avoided conversion of 
grasslands and shrublands to 
crop production 2.0

= crediting period
5 - 40 years

Risk assessment via an ACR tool
% of credits issued goes to a buffer 
pool

Default value of 20% market leakage

Soil Enrichment Protocol v 1.1 100 years: credits issued ex-ante.
If less: credits are 1% of the tCO2e 
stored/year. Issued ex-post

Risk rating
% of credits issued goes to a buffer 
pool

Accounts for displacement of 
livestock and decline in crop yields 
(>5%).

Avoided grassland conversion 
protocol 2.1

100 years after credits issuance. 
Monitoring and verification period > 
crediting period

Risk assessment
% of credits issued goes to a buffer 
pool

20% leakage effect due to 
displacement of livestock and crop 
yields reduction

VM0042 Methodology for 
Improved Agricultural Land 
Management v 1.0

Non-Permanence Risk calculated by 
the VCS AFOLU Tool

Risk assessment
% of credits issued goes to a buffer 
pool

Extra manure-C (12% of the manure-
C) + productivity decline (>5%) 
+ displacement of livestock 
(emissions as if steady number).

Nori Croplands Methodology, 
v 1.3

10 years "Verification will establish if SOC 
stock gains result in losses outside 
of project boundary"

Quantification Protocol For 
Conservation Cropping 
Version: 1.0

20 years discount factors = 7.5 - 20% of 
credits (if <10% of the area, not 
considered).

Based on ISO 14064:2, activity 
shift deemed minimal

Methodology 
Determination 2021

100 years
Or 25 years with 20% discount on 
credits issued

Buffer:
5% if 100-year permanence
25% if 25-year permanence

The Regulator notifies the project 
for non-genuine carbon abatement

Proposal of regulation for the 
certification of carbon 
removals

Long-term storage
=monitoring period

"the carbon captured should 
outweigh the emissions that can 
be caused by carbon leakage"

Permanence, reversal and leakage

X

? Mention “discounting, 
buffers, insurances…” ?



Lessons learned
• To measure C removals in the soil it is necessary to find a balance between:

• Reliable measurements
• Technical feasibility
• Affordability

• Carbon accounting methodologies are heterogeneous and this condition poses compatibility issues

• Most of extra-EU carbon accounting initiatives apply a field-based baseline, while the EU seems to look at a regionalized 
approach which poses serious difficulties in justifying additionality

• Some extra-EU carbon accounting initiatives focuses on land use change practices while others focus on carbon farming 
practices. Both approaches have to account for important uncertainties + structural carbon accounting risks --> uncertain 
approach to climate change mitigation

• Need to guarantee the soil C stocks stables in the long term. Most of extra-EU initiatives define a long permanence time 
among 10 and 100 years while in EU it is not defined.

• Highly complex methodologies + bureaucratic burdens -->
• advisors (high cost for farmers)
• aggregations
• Opens-access knowledge sharing

• Risk of greenwashing if single practice. Need for a wider agroecological approach.



New role of CREA



Thank you for your attention!

Contact us:
irene.criscuoli@crea.gov.it
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