Supported by :

Oat Climate-KIC

Climate-KIC is supported by the
EIT, a body of the European Union

¥ Carbon Certification : lessons learned from the French
standard “Label Bas Carbone”

Jean-Francois Soussana- INRAE

2 |NST|TUTE FUR '.'
REPUBLIQUE
é:é%m LES

SC Fl R F

EEEEEEEEEEEEEEEEEEEE



2 Context of the webinar: the EIT Climate-KIC Carbon Farming project
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2 Context of the workshop: the EIT Climate-KIC
Carbon Farming project

 The SCARF (Soil CARbon Farming)
network is developed within the EIT
Climate-KIC “Carbon Farming” project

* Currently counts 20 European
members
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The challenge of emissions reduction

Greenhouse gas emission trend projections and target

Million tonnes of CO, equivalent (Mt CO,e)

1990-2017: 2017-2030: 2030-2050:
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- Historical greenhouse gas emissions - - Projections with existing measures (WEM)
«==+ Linear path to target Projections with additional measures (WAM)

Source : European Environment Agency (EEA), European Comission
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* Global GHG emissions in 2018
55.3 billion tons of CO2 (Gt CO2 eq)

source

« EU territory (27 Member States)
emissions in 2018 : 3.5 Gt CO2 eq of
GHGs, a 23% decrease compared to

1990 source

The additional effects of planned
measures reported by Member States
illustrate the need to do even more!
- Soil carbon storage is part of the

solution

p. 4



> The French low carbon label : an incentive opportunity

 Created and entered in force in November TI"i'["IE

LABEL BAS
2018 CARBEINE

1 1 H H ‘e icgi{laémitl Daarau"‘atii[é
* Local GHG emission reduction projects h:;mmfm@ @Enﬂimh;emema.e

(avoided emissions+ carbon sequestration)
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* Certified credits by the Ministryof 5L, e

financent

Ecological Transition
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2 Baseline and additional soil carbon storage

Pellerin and Bamiéere. Stocker du carbone dans les sols frangais, INRA, 2019

Soil organic carbon stock (ton C per ha)
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. In France, the mean baseline for soil organic
carbon stocks is uncertain:

Crops :

Permanent grasslands:

-0.33 to +0.09 % per year
+0.06 to +0.25 % per year

p. 6



2> How can we reflect on the French standard?

What are the lessons learned in France with the Low
carbon label development and in terms of Monitoring,
Reporting and Verification?

INRAZ
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2 How can we reflect on the French case for domestic schemes?

Agenda :

* Feedbacks and recommendations for the development of carbon
certification in the agricultural sector in Europe (14CE)

* The French Label : Label Bas Carbone (MTES)

« Recommendations for estimating and certifying the change in soil organic
carbon stock (INRAE - Gécica Yogo)

First question session — 20 min

* The cropland method (Arvalis- Helene Lagrange)

* The NIVA project and how to link NIVA with the models and tools
recommended in the Label Bas carbone (INRAE-CESBIO-Eric Ceschia)

Second question session — 20 min

e Conclusion (INRAE and 14CE)

INRAZ
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Feedbacks and recommendations for the development of
carbon certification in the agricultural sector in Europe

Carbon certification : lessons learned from the French
standard




Institute for Climate Economics (14CE)

Non profit association

GROUPE

Initiative from AFD

AGENCE FRANCAISE
DE DEVELOPPEMENT

Caisse _
desDépobts

A think tank that provides public and private decision-
makers with independent expertise on economic and
financial issues related to the energy and ecological
transition.

Contributed to the creation of the French Carbon Standard
(Label Bas Carbone)

14CE — Institut de I'économie pour le climat
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European context for carbon projects

 Historically, a high demand for carbon projects from European buyers, but very
few local carbon projects

Location of buyers

o Europ Location of projets

5% 0%

45

38%

= North America

= Oceania

= Latin america and the
carribean

= Asia

2%
= Africa 2%

Source — ESM (2016)

14CE — Institut de 'économie pour le climat 11



European context : development of domestic carbon standards

e
« Since 2010’s....

2007-
2008 2011 2014 2015 2019 20207

Aqi Registro SR
Eco-région Woodland Label Bas Green Deal
; Huella de Max,Moor ||
— }X:\md_orf —  Carbon Carbono | (Switzerland) Carbone (Netherlands
(Austria) Code (UK) Spain (France) )
O . .
L C&I&r:t?it: || MoorFuture | | Peatland | | Valvocar
(Austria) (Germany) Code (UK) (Spain)
- @

» Most projects from LULUCF sector, but very few from agriculture (in 2018)
> Afforestation : 90% (UK)
» Renewable energy : 4% (Austria)
» Peatland restoration : 2% (UK, Switzerland, Germany)

» Label Bas Carbone especially focuses on forestry and agriculture.

14CE — Institut de I'économie pour le climat
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Tomorrow, the creation of a European carbon certification framework

Prefiguration study for the creation of a European Framework for Removals
» Natural and technological sinks

= Review of existing mechanisms for the certification of carbon removals
» Compliance and voluntary standards from various geographical scale

= Assessment of technological and nature-based solutions for carbon removals.
» Carbon potential, permanence issues, readiness...

= Organization of expert workshops

= Development and assessment of options to design EU CRC mechanism
» Propose certification rules, governance and scope options...

> Expected in 2023

14CE — Institut de 'économie pour le climat 13



Why this workshop?

* Provides a few insights from the French carbon experience

» To the Carbon Farming partners and other actors working on result-
based payments for the land-use sector in Europe

» To the participants to the SCARF network

> To feed the work of the EC about the creation of a European carbon
standard

« Explain what has been done in France and discuss what
could be useful in other contexts

14CE — Institut de 'économie pour le climat 14



Carbon methodology: carbon measurement
(modeling) and quality criteria

Measurement and
diagnosis :

Equations modeling the
emissions of an activity

> How to measure carbon and deal
with uncertainty ?

> Lots of models available with
different levels of
precision/uncertainty (tier 1, 2, 3)

» Need to sort out tools’ robustness
in coherence with expected
objectives

Diagnosis tools to provide

robust carbon evaluation of
an activity

14CE — Institut de 'économie pour le climat

Certification rules : . Transaction and

Move from an estimate of | claims rules |
emissions at a given time to How to finance
an estimate of the !

o . i emissions reductions i
emissions reductions and what to claim i

llowed by the proj i i
allowed by the project i > What is the legal status of

> How to define the baseline i emissions reductions and
scenario (counterfactual)? . certified sequestration?
> How to demonstrate the . > What can buyers claim?
B bl » How is it accounted for by
» How to manage the risk of non- the host country? ;
permanence? >

Contribution to collective

effort to reach carbon
neutrality

15




A few messages to expect from today ?

e A
e Carbon certification : no need to reivent the wheel

> Already lot of expertise internationally, and more recently in Europe with domestic
standards.

» Build from existing tools to help scaling carbon payments in the agriculture sector, in
order to save both time and money and to ensure the commitment of the actors
already involved in these approaches in the future.

. Finding the right scale for MRV tools application and take into account local
specificities
> Need to find a balance between relying on a common tool which will give better

clarity to the framework, especially to buyers, and or building on the existing local
frameworks and tools already used by stakeholders.

» Diversity of tools and methodologies but need for a common scientific background

» There is a profusion of models and methodologies to estimate emission reductions
and carbon sequestration in the agricultural sector

> Need to scientifically asses them and make sure carbon methodologies are robust
constantly adapted to the latest scientific knowledge

14CE — Institut de 'économie pour le climat 16



A few messages to expect from today ?

* Not letting uncertainty deter action

» There will always be uncertainty linked to carbon measurement, especially wihtin the land-use sector
(measures, non-permanence risk...)

» This has to be taken into account but must not prevent action (no regrets strategies)

 Find an acceptable balance between MRV precision and costs

» Evaluating emission reductions in the agricultural sector is complex but standards and methodologies can
find a proper balance between precision and costs, to have a credible methodology but still accessible to
project developers.

Y

Carbon certification needs to be applicable to small-scale projects (Europe)

Y

On-site measurement and soil sampling are not always necessary to estimate carbon sequestration

» Tools like the discount principle (applied to uncertainty, information asymmetry...) can help find this
balance

14CE — Institut de 'économie pour le climat 17
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Rewarding actors fighting climate change
at the local level

Julien VIAU — Head of Carbon Markets Unit
French Ministry of Ecological transition
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LABEL BAS
CARB{HNE I. Context

Current climate change mitigation actions are insufficient to achieve the 1.5-degree target.

* Need to support in emission reduction and carbon sequestration efforts, especially in diffuse
sectors (agriculture, forestry, transport, building, recycling/reuse...)

Contribution to the implementation of the French National Low-Carbon Strategy by :

 Promoting the emergence of local actions that benefit the climate and the dissemination of good
practices

* Mobilizing innovative financing for climate action from various stakeholders (companies, public

bodies, citizens...)

Certification tool that guarantees environmental quality
* Additional emission reductions and carbon storage

* Co-benefits (biodiversity, social...) neutral or positive

MINISTERE

DE LA TRANSITION
ECOLOGIQUE

Liberté

Egalité
Fraternité

¢ Resulting from a R&D project Voluntary Carbon Land Certification (VOCAL) aimed at
developing a French framework for certifying voluntary emissions reductions (2016)



I{;ﬁ%%"%?ﬁé Il. Functioning of the label

Stakeholders and experts @
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located in France (mainland or oversea)



LABEL BAS .
CARB%NE Il. Requirements and safeguards

* Emission reduction are monitored accurately (discounts may apply) and verified by an
independent and qualified auditor, according to modalities specified in the method.

* Additionality is assessed relative to a baseline scenario, determined in the method :
v Likely situation in the absence of labelling
v' Regulatory requirements and common practice
v Incentives provided by other instruments than the label

— Only emissions reductions that go beyond the baseline scenario are recognized

e S * Taking into account the risk of non-permanence and of release of carbon, by applying
DE LA TRANSITION :
£COLOGIQUE discounts



LABEL BAS . y .
CARB%NE ll. Reference scenario and additionality

* A project that reduce more emissions or remove more carbon in
comparison with a reference scenario

A

Emission and removals accounted

Reference scenario

L YA ///////,.»*I
= 72777777/ 22/
I

g I I _

i I I Scenario with project
EN | :
MINISTERE I I >
DE LA TRANSITION

ECOLOGIQUE Duration Time
iberté

Egalité
Fraternité



LABEL BAS V4
CARB%NE Il. Scope of emissions and removals

* Emissions avoided and removals are included but calculation are separate

* Possibility to include scope 2 and 3 of GHG emissions of the projects if the
methodology is robust (ex: emission factor of the production of synthetic
fertilizer)

* By default only Emissions reduction during the duration of the project

* For Carbon removal in biomass, possibility to include anticipated removal
 => Need to ensure that the project is managed with a long term

EXN erspective
MINISTERE p p

?ééf‘o%"lﬁﬁ?mo”  =>Use of a discount for non permanence risk



LABEL BAS .
CARB%NE Il. How to manage uncertainty

EX
MINISTERE °
DE LA TRANSITION
ECOLOGIQUE
Liberté

Egalité

Need to find a balance between MRV cost and robustness
Use of discount (ex: -10%/-20%) for specific part of the calculation

Discounts are used for :
* In case of uncertainty of the datas
* |In case of uncertainty of the relevance of parameters
* To deal with non permanence of emissions reduction or removals

Discounts are applied depending of the methodology and the project
* Ex: In Forest project, discounts level linked with the risk of forest fire
depend of the region in France

A methodology can include different options depending of the quality of
the data/parameters



LABEL BAS o . _
CARB%NE Il. Verification 'and inspection

 Anindependent auditor need to valid the report of emissions reduction

* The report include the final estimation of emissions reduction and how
the action have been implemented

* Depending of the methodology
* Use registers and document (invoices, permits...)
* On site inspection in some case
* In depth examination of random site for a collective project

EN * Preferable to use available datas, use of remote data collection or
MINISTERE

ggéfoggggmmsampling possible, but not yet implemented

Egalité
Fraternité



LABEL BAS
CARB{HNE lll. Methodology = toolbox

* A methodology tailored to the projects / sectors

* A toolbox to implement projects under the “Label Bas Carbone”
* Projects eligibility
e Duration of the project
 How to determine the reference scenario
* Methods to assess additionality of the project

* The specific calculation to estimate GHG emissions reduction and removals, with parameters to
use

e The application of discounts
* Modalities to verify emissions

EX . Allformsandelementsto apply
MINISTERE

DE LA TRANSITION
ECOLOGIQUE

Liberté
Egalité
Fraternité



LABEL BAS

CARBEHNE lll. Methodologies

6 methodologies have been approved
* Forest:
- Afforestation

- Reforestation after fire, storm or sanitary
disease

- Saplings selection

e Agriculture:

- Orchards plantation

- Sustainable management of hedges
- Crop-lifestock and lifestock farming

EX

MINISTERE

DE LA TRANSITION
ECOLOGIQUE

Liberté
Egalité
Fraternité

Methodologies under development

Agriculture: cattle breeding and field crops, agroforestery,
hedges, methanisation, soil carbon

Forests: continous cover sylviculture, forest management
scaling-up

Circular economy: recycling, reconditioning of electronic
devices

Wetlands: improved protection of mangroves, of seagrass

Building: reuse of building materials, use of bio-based
materials

Transport: use of local co-working space, freight transport



LABEL BAS

CARB%NE l1l. Projects : 88 certified projects (May)

» 87 forest projects are labeled

r e
» Corresponds to 130 000 tCO2 RN Yy,
> Corresponds to 600 ha n '1' oy 1.
@ @ g
* +1 collective agriculture project is labeled - U
» a collective project of 300 farms :"‘ -« ¢ ;
» Corresponds to 140 000 tC02 | y .
« 73 projects are currently under examination “ ;) W s
5!\.:5T'ERE .
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LABEL BAS
CARB%{INE

MINISTERE

DE LA TRANSITION
ECOLOGIQUE

iberté

Egalité
Fraternité

lll. Transparency and communication

Stakeholders and civil society are involved in the development of the methodologies

Creation of a working group with the stakeholders and civil society, consulted
during the appraisal of methodologies and the implementation of the label

All methodologies are publicly available

Dedicated website and registry: lists of approved methodologies, labelled projects
and recognized emissions reductions



LABEL BAS
CARB%{INE

Thank you !

@ www.ecologique-solidaire.gouv.fr/label-bas-carbone
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2 Recommendations for estimating and certifying the
change in soil organic carbon stock

Gécica YOGO, INRAE
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2 How to monitor soil carbon sequestration ?

Two ways to assess soil organic carbon stock change

Changes in soil
organic carbon
stocks

Soil carbon balance
(inputs -outputs)

INRAZ

Implies measurements of changes in

soil carbon stock over a time period

Implies taking into account incoming

and outgoing carbon fluxes

p. 34



2 How to monitor soil carbon sequestration ?

Carbon storage practices : cover crops,
agroforestry, etc.

lllustrations: Arbre et Pays

Changes in soil * Selection of the baseline period and of the reference land use scenario

organic carbon stocks * The change in C stock is given by the difference between the reference

scenario and the scenario with a change in land use or land management

INRAZ
P. 35



2 How to monitor soil carbon sequestration ?

Soil carbon balance
(C inputs — C outputs)

Cinput

DAGC

A

NPP Frnanure

Soil carbon

(organic matter)

—
Ferosion l Feire Fieach Fyoc R\A
h

’ I:harvest

’ Fanimalproducts

FCH4-C

C output

ECB = NPP - Rh + Fmanure - Fharvest - Fanimal-products-FCH4-C - Ferosion+Ffire+Fleach+FVOC

Adapted from Soussana et al., 2017

INRAZ

p. 36



2 Soil organic carbon balance in a cropland

Atmospheric Q
CO,

Photosynthesis Respiration
Photosynthetic ® RemOte SenSing Harvests
- Organic fertilizers — —) Pl EhdofE
’ ’.;"f"f ‘/'",7“ Plant roots |7 7.7‘-?'.. o
AUV S TR CATY R
PTITeTy - Harvested(i MOREAN ST

plant (e-g- harvest |ndEX) Decomposition

prOd UCtl\/lty Humus Soil fauna & |

> microbes Q’}\

|7 0\

Soil carbon - + Organic fertilizer C (2]

input

Soil carbon

balance

- Soil respiration, C leaching (modeling)

For baseline conditions and for changes in land management

INRAZ
p. 37



> Lessons from a French project funded by ADEME

* A benchmark of methodologies, tools and
available data for carbon balance assessment
taking soil carbon into account

* Recommendations
v' to establish the storage potential

v" three recommended monitoring
options focused on croplands

v" to account for model sensitivity to
input data (example of AMG model)

Ex
SRS INRAQ
st

Tl
Fratcraisé

>

Méthodologies d'évaluation et de suivi
du bilan carbone des sols et recommandations

pour 'écriture d'une méthode Label Bas Carbone French version available : https://hal.inrae.fr/hal-03212854

Demonstrateurs territoriaux du stockage de carbone dans les sols
Rapport final livrable 1/3 - [Mai 2021]

English version coming soon

INRAZ

P.38



> Lessons from a French project funded by ADEME

Recommendations to establish the storage potential

52

48

44

Soil organic carbon stock (ton C per ha)

40

36

1960

p}.

|'P ll\l & |
u.aw.*.tt';.hﬁm .

Additional
soil carbon
storage
n’ H”' “ h
Ol
.“'|1uh
to fo"‘n
é Change in practice
i
Pratique
1980 2000 2

Building on the results of the national
4p1000 study, the CarsolEl meta-model

-> orders of magnitude at farm level

-> guidelines for the choice of practices

Link to the 4p1000 study:
https://data.inrae.fr/dataverse/etude4pour1000

Pellerin and Bamiere. Stocker du carbone dans les sols francais, INRAE, 2019

INRAZ

P. 39



> Lessons from a French project funded by ADEME

Three recommended monitoring options focused on croplands

Option 1

ABC’'TERRE
SIMEOS-AMG [
AMG model i tool Methodology

Full GHG budget -> IPCC EF +
Agribalyse (or Ecoinvent if
necessary)

* SIMEOS-AMG (carbon stocks estimates)
* Repeated 3 to 6 year typical rotations

Simple option with the use of a locally calibrated tool
with AMG model and residue measurement in the
case of cover crops

INRAZ
p. 40



> Lessons from a French project funded by ADEME

Three recommended monitoring options focused on croplands

Spatial scale: plot scale ( or even 10m)
Temporal scale : daily

Option 2 SAFY-CO2 for C balance at

ecosystem level

components

No soil C module (no uncertainty related to input data)
No need for technical itinerary data except™.

I Take into account the effect of cover crops, weeds, regrowth on carbon balance

J

*Export of straw and organic amendments not detectable by the satellite
- * No simulation for future climate (only diagnostic mode)

* No soil C module ( impact on the capacity of the model to simulate correctly the
medium/long term balance?)

PhD Thesis Veloso, 2014 ; Pique et al., 2019

INRAZ

p. 41



> Lessons from a French project funded by ADEME

Three recommended monitoring options focused on croplands
Option 3 Coupling SAFY-CO2 / AMG

-> Better biomass estimation with the satellite = better
carbon input to the AMG model

-> Currently under test within a EIT Climate-KIC project
« Carbon Farming »

INRAS
p. 42



> Lessons from a French project funded by ADEME

Recommendations to take into account the models sensitivity to the input data
(example of the AMG model)

5 years _
v o | [ men | [ 5ene sa G cacos o on
C stock estimates in absolute value
: each scenario ( with and without . | | | ol ke L[
change of practice) is simulated - il - T x| ln
separately ﬁ

NRQREEYE AoskYE  degalhwEostun nogalivopostie  negaliwipasie o ropaliv pOSTRG  nAgRNen posiiva  negRenprstivs  NRGRR DSTeR  nRgete pnstiv
. o, . . Incertituda
* Very high sensitivity of the
. L. [ JE— +_PHE |vp fam Swbw s | sOb [ G i R I oh
simulated stock to the initial stock |
l
value |
n |
= |
" e L = | o ek
. . . R e | e —_ T e @ . =
* High sensitivity for soil data like T |
pH, C/N and stable carbon | }
fraction |
|
wgnliponien  nageiepaitie  nagebepenlin  negAlmpeive negeliemasihn nagaiecalke ek = e e— i A
Inceditude
Figure 2. Sensitivity analysis of final soil C stock after 5 years for 2 practice scenarios: without (high) and with (low)
intermediate crops and PROs applications. Influence of the relative uncertainties (negative bound, positive bound) of the
input variables and parameters of the AMGv2 model on the C stock. Each box shows the variability of the results for the 12
I N RA@ sites analyzed. The final stock is highly dependent on the initial stock (high sensitivity to the SOC variable).

p. 43



> Lessons from a French project funded by ADEME

Recommendations to take into account the models sensitivity to the input data

(example of the AMG model)

C stocks estimates as a
differential : the
evolution of the
difference between two
scenarios is simulated

—>Reduced sensitivity of
the simulated stock to
the initial stock value

INRAZ

5 years
il || mrass 01 k1_PRO Temp Rain Stabk C =ac Clay CaCO3 CH
.
= —t = )
—_— —— e (|| —_———— | ————— [
# P, | ——] .
.
negalivecosiive  negativepesitve  negativepesive  negalivepositive  negabvepostve  negatvepostve negatveposive.  nepaivaposiie  negaivepostve  NRDRWBPDSINE  negafapositve
Incertituce

Figure 3. Analyse de sensibilité du stockage de carbone aprés 5 ans résultant de I'application de pratiques
stockantes (C.I. et PROs, différence entre les deux scénarios de pratiques). Influence des incertitudes
relatives (borne négative, borne positive) des variables d’entrées et parameétres du modéle AMGv2.
Chaque boite figure la variabilité des résultats pour les 12 sites analysés

p. 44



INRAZ

> Lessons from a French project funded by ADEME

Recommendations to take into account the models sensitivity to the input data
(example of the AMG model)

Input parameters or
variables

A) The effect of uncertainties on the
5-year C stock differential

A) Recommendations for data
acquisition for a carbon stock
differential

Initial carbon stock

Fraction of stable C

Rainfall

Low

Regional data with at least one
representative soil analysis of the plot

Temperature

Medium (high in the longer term)

Measurements in the immediate area
of the site

pH, clays, CaCO3, C/N ratio

Medium (high in the longer term)

Representative soil analysis at the
plot level

organic waste products and
their stability (K1_PRO)

Biomass from cover crops High Estimation by remote sensing
calibrated on the ground
Amount of carbon in high Precise measurements

P. 45



> Lessons from a French project funded by ADEME

INRAZ

Recommendations to take into account the models sensitivity to the input data
(example of the AMG model)

» Prioritize the simulation of a differential (reference vs. stocking

practices)
With AMG model, the RMSE is reduced by 30% compared to a simulation

of absolute C stocks (Levavasseur et al., 2020, H. Clivot, personal
communication)

» Whatever the trend (C storage/loss) in comparision to the baseline
scenario, the simulation of a differential values the farmer's effort

and supports the maintenance of stocks already acquired.

p. 46



> Lessons from a French project funded by ADEME

Additional recommendations

A range of « carbon calculators » are in development to provide MRV solutions as
part of the value chain in the voluntary C market.

/"\ Need for scientifically validated methodologies that confirm the quantity of
carbon stored, with an associated uncertainty, in particular those with few to no soil
measurements

/"\ Need to encourage the permanence of carbon storage practices through long-
term contracts and significant discounts in case of interruption.

/"\ Need to support farmers who have been using these practices for a long time to
maintain them.

INRAZ
p. 47
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LABEL BAS
CARB{HINE

Grandes Cultures

Webinar 2021-06-02: Carbon labelling
Lessons learned from the French label (Label Bas Carbone)

The field crops method
r
AR\ALIS Hélene LAGRANGE

Member of the drafting Committee

Institut du végétal for the LBC field crops method



Our organization to write the field crops method

LABEL BAS
CARB{JINE

Grandes Cultures

v A large involvement of stakeholders: from users to scientific experts

Monitoring committee

Notification to the ministry

Drafting committee

ARVALJS ElTerres

Inovia

Formulaire dépét Institut du végéral

d’intention

Juin

Oire

aviaBetterave

Juil., Aolt

b

| in March 2020 3
\ .. . Définition Evaluation de
\ 9 SmeISSIOn in Dec 2020 périmétre et liste |'efﬁcacité des |eviers e T
\ des leviers v Rédaction de la méthode
\ Choix des méthodes (prise en
compte de I'incertitude)
Users committee '
o — 2 - Choix des scénarios . H 1
vy e we o & de référence Scientific
oot [Qotin ¥ B .
o o [ Reunion mbunlons committee
2 B Auni comité des ‘ ; z
= T s usagers comité des Réunion comité des
e SR Gomemne o ey 1Y usagers experts associés
X - — AdTrame ) | == “ |
ce P (D) . ®  sollicitation des - Consul'tatlon comité
w experts associés scientifique

Experts committee

"a . cusTgiuhion ‘i&;‘%‘
P |_cere "]

ARVALIS

Institut du végéral

INRAS .

Consultation comité
scientifique

=
ARTB f e
e e v @QrOsolutions

ifier un monde durable

Dépot Méthode

LBCGC
g& Nov.

Sept. Oct.

Réunion comité des
usagers



LABEL BAS
The field crops method describes all these points: CARBENE

Grandes Cultures

LABEL BAS
CARBENE Ill. Methodology = toolbox

* A methodology tailored to the projects / sectors

* A toolbox to implement projects under the “Label Bas Carbone”
* Projects eligibility

A'\  Duration of the project
A * How to determine the reference scenario @’
A * Methods to assess additionality of the project

» The specific calculation to estimate GHG emissions reduction and removals, with parameters to @
L use

-\ » The application of discounts

+ perimeters and levers (1)

* Modalities to verify emissions

EE . Allformsand elementstoapply

L MINISTERE
DE LA TRANSITION
X ECOLOGIQUE
- Liberté
I - Egalité
ARVALjS V' *
Institut du végéral 5 53

'h\
h
h



LABEL BAS IE;?%%%?QE
CARB{JNE

Déploiement a venir

Dép6t de la Méthode LBC Méthode approuvée par la Premiers outils de MRV
GC aupres de la DGEC DGEC opérationnels

> l’ ?2??

Décembre Janvier Février Mars Avril Mai Juin

9 décembre

2020

G 234 /mois

Temps estimé de relecture par la DGEC

22/01/2021 /1‘

Premier échange avec le GT experts de la DGEC

L R
AAP Bon Diagnostic Carbone (DGER)

Rédaction du cahier des charges pour
développement informatique des outils de MRV

%,/01/2021 /1‘
Bcement cu sousgroupe oot vy~ (D

v Développement des outils de MRV
ARVALIS

Institut du végéral



o , LABEL BAS
Accounted emission reductions CARB§HNE

Grandes Cultures

GHG emissions avoided GHG Sequestration
(obtained ER only) (obtained ER only)
Indirect ER x Direct ER (or classical ER) Indirect ER A

S / /

Emission Reductions = ERemissions + ERSOC storage+ ( ERdownstream)
v" The computation is done at farm scale on cropping
systems and storage/drying buildings

ARVALIS W

Institut du végéral



LABEL BAS
CARB{JINE

Grandes Cultures

Accounted emission reductions

v The eligible levers can be chosen for each project:

I

ARVALIS

1!

GHG emissions avoided

GHG Sequestration

Purchase of fertilisers
(production)

Reduce the amount of
mineral nitrogen applied on
crops

Increase the amount of biomass
returned by cover crops

Purchase of fuel for fertilisers

Purchase of fuel for irrigation

Improving the efficiency of
nitrogen application and
plant uptakes

Increase the restitution of crop
residues to the ground

Reduction of GHG emissions from
harvests storage by storage
agencies

APurchase of fuel for storage or

titut du végéral In@

et ER

Introduce legumes into
rotation or crops/varieties
with lower nitrogen

2008 eu s o tae o pae oo o

Increase applications of organic
fertilisers or organic amendments

e
TCTYUUICIIcinG

implantation or lengthening the
temporary & artificial grasslands

Birectemission-of-CO2through in rotations
engines

Direct ER (or classical ER)

Indirect ER




LABEL BAS

How emission reductions are calculated? CARBEHINE

Grandes Cultures

Emission Reductions = RE . ;issions + REsoc storaget ( REdownstream)

-

ARVALJS

Institut du végétal

The most up-to-date scientific references are used for calculations.

They have been proved to be :

Adapted to field crop contexts

Adapted and validated for French contexts
Available to be used by anyone

Compatible with data obtained from farmers

v"  ER GHG emissions: v' ER SOC storage:
Equations on the basis of recognised  Estimation of SOC storage by

references: international (IPCC 2019) and ~ Ysing humic assessment models
 (OMINEA 2020, GESTIM, GESTIM+, ACV (via AMG, STICS, AqYield)
A MAFOR, Hénault et al. 2020....) for

ddaptation to the French context

v"  ER downstream activities :

Equations with the farm production
data and published national references
(Ademe, Interpros, Feedtables, Inies)



LABEL BAS
CARB{INE

Grandes Cultures

How emission reductions are calculated?

v’ For each cropping systems SOC storage AND GHG emissions have to be calculated:

ER SOC storage:

A

Emissions

'
i

o o — -
I

Certified emission
reductions

v' Compulsory to calculate both as
soon as one lever is chosen

“I_R-’-é_j_‘érence scenario

ER emissions:

Emissions

ARVALJS

Why?
s > for example:
t t i i ]
e b Time * alever storing more SOC could be the increase of

biomass restitution to the soil by cover crops.

A way to reach this goal could be the nitrogen
fertilisation on cover crops.

*  But more fertilisers would also mean an increase
in GHG emissions.

Certified emission
reductions

The project has to check that :

ER + ER >0

emissions SOC storage

Institut du végétal




Emissions

A Certified emission
reductions

. . LABEL BAS
Collection of data adapted to the farm constraints CARB&GNE

Grandes Cultures

v" The method is adapted to reach as many farmers as possible:

o Two types of references can be used depending on the kind of data available
on the farm:

- “Specific reference” : use real data from the farm (the 3 years before
project)

- “Generic reference”: a database made up from French statistics and
surveys on farms; at the department level

o The required data can be collected from different ways: from the most
precise to average values from French databases (ex: fuel consumption,
input data for SOC storage models)

v" This is possible thanks to the discounts:
Precise data will be rewarded (low discount)
ARVALIS alLess precise data will still be workable with higher discount applied to the project

Institut du végétal



. . LABEL BAS
References also available for co-benefits CARBESNE

Grandes Cultures

v’ Estimation of other impacts and co-benefits of the projects

Socio-economic and societal

Pressure on resources and air or Biodiversity
water quality impacts
v Aerial biodiversity (cultivated or
v" Amount of nonrenewable (or low) resources uncultivated areas) v’ For the producer
v Soil quality v Underground Biodiversity v For the territory
v' Air quality v For society

v' Water quality

Several indicators to

if the stakeholder wants to follow choose according the local
biodiversity
challanges

A set of indicators combined

A set of indicators
proposed

v'Soil erosion in medium- or high-
erosion hazard zones

v'Non-renewable energy consumption

v Ammonia emissions (air quality)

v'Risks of nitrate leaching (water quality)

v’ To highlight additional services provided by

ARVALJS the climate projects

Institut du végéral



LABEL BAS
Conclusion CRRERHIE

* A broad consortium gathered with among the best specialists working on
SOC storage, GHG emissions and co-benefits and stakeholders

 The most up-to-date and reliable references used

 The references and the models are adapted to the contexts (field crops,
France)

 The projects will be made up with farmers, fitting for their own farms

ARVALIS
Institut du végétal 21/06/2021 61
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The NIVA project and how to link NIVA
with the models and tools
recommended in the Label Bas Carbone

Eric Ceschia, INRAE Senior scientist

G. Pique, T. Wijmer, L. Arnaud, A. Al Bitar, R. Fieuzal from CESBIO,
E. De La Roche from ASP,
G. Marchand, D. Laurent from IGN

June 2", 2021

SCARF Webinar | Carbon labelling : lessons learned from the French label (Label Bas Carbone)



I - \tcx:t: indicators for the NIVA project

NIVA
» Discussion with key stakeholder (European Commission) C
based on a preliminary selection of 13 candidate indicators

INCREASE REBALANCE
COMPETITIVENESS s@ N EQGOOLCin
O

» Priority : 3 indicators for the CAP 2o @ @) sz
— Carbon storage => climatic change N

. . . PROTECT 8 @ PRESERVE

— FOOD & HEALTH DY LanDscaEs
Biodiversity cHEATY @ Eﬁs"”) Koy
SUPPaR
HJR:..LM:; . ) GENERATIO

» Indicators may be computed at various TIERS,

— Nitrate Lixiviation => water quality

— TIER 1: easily feasible but less accurate
- Empirical approaches

— TIER 2 : better result but more difficulties to get |

— TIER 3 : best results, less operational - Modelling approach

63



B budget : what are we talking about ?

» It represent a change in soil organic carbon stocks between
two dates (yearly, crop rotation, decades),

> How to assess it:

— Soil sampling ? =» very time consuming, very expensive or inaccurate
(10000 samples/plot to detect a few % change in Corg in 3 years),

— Soil modelling oriented approaches (AMG, RothC, DayCent...) require
many input data : management, accurate measurement of the biomass
returned to the soil and accurate/recent soil analysis = time consuming,

expensive, Net CO, flux

I

Ecosystem
respiration 4

— In/out carbon fluxes approaches with a focus on biomass | """
Production/restitution to the soil (crop modelling driven by
remote sensing observations =» SAFYE-CO2 model) ik

» Cropland Carbon budget is mainly driven by the biomass

Organic
fertilisation

returned to the soil (Moureaux et al. 2008...) !!! —

Soil orga.C




B 0 budgets indicators : principle

TIERs
2&3

» Are calculated for each cropping year (at 10m/plot level), but

can be summed over several years (crop rotation),

» 3 TIERS (Bockstaller et al, 2021):

—TIER 1 (CO, fluxes) and TIER 2 (C budget) are based on empirical
approaches and can be applied to most crops species except rice,

— TIER 3 is based on the SAFYE-CO2 crop model assimilating LAl derived
from Sentinel 2 data =» allows other indicators to be calculated (biomass,
yield, CO, fluxes, evap/transp...) but only for 4 crops species (wheat,

sunflower, maize and rapeseed) + cover crops at this stage.

» A similar conceptual approach:

C budget =/Net CO, flux/— + Org. manure

\ J
|

TIER 1
Farmer’s data (FMIS)

Photosynthesis

Harvest

Organic
fertilisation

Net CO, flux

I

Ecosystem
respiration

ssssss

4




I . ,on indicator Tier 1: principle

* Objective: estimate empirically the net annual CO, flux at
parcel level
— The net annual CO, flux is related to number of days of vegetation

— Method valid only on arable land for 13 family crops

co,
release  Bgsed on Ceschia et al. (2010) dossAgricutural Parcels /

oy Araya et al. (2017) ccodelist»

EmpiricalCarbonCropTypeValue

Hos 2
= = = =
N

Temporal series of NDVI -

maize

pea

potatoe

rapeseed

sorgho
spingBarley
springHardWheat
springSoftWheat
sunflower

NDVI (index
vegetation)
value

gC-CO,/m?/yr

Net annual CO, flux
R

300

0 L. () 1%0 200 2%0
CO Number of Days with Active Vegetation
2

NDVI
threshold

Simple relation between number of 7 k

days with active vegetation and CO, flux it
: validated on additionnal/recent data " — .
umber of days with vegetation cover

I Apply threshold on NDVI Concerned crop families

fixation

triticale
winterBarley
winterHardWheat
winterSoftWheat

T T T T S A

profile to get number of days
with active vegetation

66




Testing results

I Carbon Tier 1

Net annual CO, fluxes of croplands in Netherlands (2018)
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CO2 flux 2018
UE1h Carban indicator TIER 1
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3 i
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2021

In summer

Similar map will produced for France



B i1 Ain Department test results

Cooler climate compared to Spain = longer vegetation cycles = more CO, absorbed

1
o |
0 2} 5
3 o
8
8 8
14 8 o g
4 o
_ ; ° ]
-E. o o g
2 8
E E o 8 8
= 5 e
o~
: 8
o
(e}
o
5] 8
- o
Malize whleat Ba:tley Soyt')ean Rape'seed Th't{cal Alfi-;lfa sunﬂ‘ower sarg'hum
(5454) (3284) (1168) (568) (484) (459) (376) (288) (220)

Crop
(#Num. of plot)

More CO, absorption in Ain Compared to Spain (fluxes are more negative)
Winter crops (long veget. cycles) are fixing more CO, than summer crops (as expected)



I . ,0n indicator Tier 2 : principle

» Empirical approaches: plot level/annual

TIER 2

co,
release

600

4

400 4

200 4

Net annual CO, flux
gC-CO,/m?/yr
g E o

o
=
=

TIER 1
C budget =|Net CO, flux +

— Org. fertil.

T

|
Farmer’s data (FMIS)

U

y=-2,206x+127,46 @ Updateddata
R* = 0,4346

y=-2,3365x+ 149,83 4 paper 2010
R*=0,5464

co,
fixation

20 100 150 200 250 300 350
Number of Days with Active Vegetation

Based on Ceschia et al. (2010)

A4

* What do we need to know
from the farmers ?

* Are organic amendments
applied ? If yes:

- type of amendment,

- amount (t/ha).




BN . ,0n indicator Tier 3 : principle

» TIER 3, modelling approach: SAFY-CO2

‘ m?2 leaves/m?2 soil

Gal sim
-- e dizte GA 510
| » Gas saT

Sentinel 2

A [m?fm?]

Fi = e
01-Oct-2009 014an-2010  GLAPr-2010  OLJul-2010 01-0ct-2038
Date
—

Calibration of phenological &
photosynthetic efficiency parameters

Y }
E-CO,
> —1  |Leaf Area Index

Pique et al.
(2020 a, b, c)

1 Validation with farmers &
regional stat. for yield

Biomass,
Yield,

'

International flux stations <—i| CO, fluxes, ETR

networks !
Icos|E  §# C budgets

Straw export?

data (e.g.,
ERA-5)

-~

FMIS

Organic Fertil ?




Biomass [g.m]

Yield [t.ha! ]

€O, [gcm¥y]

Winter wheat (veloso, 2014)

2011
!1530

1020

4.5

1er Mai
Destruction

Semis Développement

Monitoring of cover crop heterogeneous development based on Sentinel 2 satellite data 71
(vegetation appears in red)



) Carbon budgets tools

Level of readyness

; Tested in 4 MS

‘LPIS Sentinel2’ Meteo. data  Soil map i Tested in France

- To be developped

AgriCarbon-EO
FMIS
e i (straw, orga.
s ] | [ NDVI
S —cauemoud amendments)
F::Z“% = - et al. 2009
T o — ) -
- alculato que €
- Submit ﬂ] 020 a&b AD
Ceschia et al.
(2010) updated

Pixel scale C budget (gC.m?)

CO, fixation/emission n—
2 / + uncertainties




B 3. application over a Sentinel 2 tile

» AgriCarbon-EO currently tested in France,

Cover crop biomass =» C storage

Net annual CO, fluxes for straw cereals in South West France

o 30 som
—

High Resolution C budget maps for cover
crop/maize/wheat crop rotations

NEE for wheat in 2017
1125
_ 1150
[ 425
Il 700

Google Terrain

Whole Tile (31TCJ)

0 250 500m

» Method compliant with Verra’s Certified Carbon_SEndard VCMO0042. .



I Conclusions

» 3 Carbon indicators at pixel/plot scale based on HR EO data for agri-
environmental monitoring and for the C market/Low Carbon Label in agriculture
(huge demand) ; TIER2 & 3 require farmer’s data (accessibility, consent...),

» They are compliant with the CAP monitoring approach base on EO data and
are developed in open source,

» TIER 1 could easily be implemented everywhere thanks to the IACS data + the
Sentinel data. Operational tool =» core service at short term ?

» TIER 3 (model) offers higher levels of accuracy, more indicators (yield, ETR)
but also needs additional data (FMIS, pedoclimatic data) = still requires some
research (parametrise new crops, analyse transposability...),

» In the future, AgriCarbon-EO could be used in combination with farm level
GHGbudget tools (e.g. SIMEOS-AMG) for more accurate C budgets estimates.
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2 Could we base Monitoring, Reporting, Verification
(MRV) on flux estimates of soil C balance?

Towards an international infrastructure for soil
C monitoring, reporting and verification?

INRAZ

Introduction p.78
02/06/2021



? Combining data for international scale monitoring of
soil carbon

7) Spatial soll re-sampling survey grid (M/V) 6) Remote sensing (M/R/V)
* Same sites - resampled each decade | tOyr *  Verify activity data
“.* Used for ground-truthing SOC change [~ 1+10 yr * Inputs to run models
. * Used for ground-truthing activity dataj t+20 yr etc. I * Soils and vegetation
5) Activity data ¥ 3 \
* Management data % 22 =T N 2) Shorter-term experiments (M)
* Field / farm level [’ i At long-term sites A7)
. Setf-tepoﬂiu E; - + * Measure fluxes fo(d'l'ﬁ)l
4) Spatial data to drive models & 57« Investigate tox (days)
- * Cimate R + Develop novel tools | t*Y (days) etc.
*+ Solls l» ﬁ“ HHEY N o Calibrate models
* Land cover etc. 33
3) SOC / GHG models (M/R) l‘andscape 1) Long-term experiments at
i 3 ﬁ; benchmark sites (M) L s
X e ?%
—— % e IR
* Developed using short- and long-term *  On different land uses toyr
+ Calibrated using short- and long-term data * Different treatments 110 yr
+ Evaluated against long-term data * long term SOC measurement | . o0 o aqe
* Applied to derive tier 2 EF (decades) or chronosequence
+ Applied using spatial data as tier 3 met
* Verified using survey data and remote sensing W"mmmﬂmO'hﬂﬂ

(Smith, Soussana et al., Global Change Biology, 2019)

INRAZ
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® Carbon Certification : lessons learned from the
French standard (Label Bas Carbone)

Thank you for your attention!

INRAZ
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