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ANCRE project presentation A—‘ANCQE

* Collaborative 24 months research project (2020-2022) based on voluntary work, several key
stages:
- Workshop at mid-term (July 2021)
- Position paper (October 2022)
- 3 presentations in congress (France, India, EUBCE/Italy) and 1 article in “The Conversation” (FR)

* Main contributors in the working group
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- Other ad-hoc contributions: ADEME, Air Liquide, Karibati, INERIS, Cirad, B4C,....
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Background: the climate targets (FR) AANCRE

ination de la Recherche pour I'Energie

National Low Carbon Strategy of 21 April 2020: Emission trajectory of GHG sinks on the
national territory of the SNBC scenario (with state incitation: SNBC-AMS)
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By 2050, by mobilising to the maximum the potential of each available lever to reduce
greenhouse gas emissions, without however making any technological bets, a certain level of
emissions appears to be incompressible (~85 Mt CO,eq/year). To achieve carbon neutrality,
these emissions must be offset by "carbon sink" solutions

05/09/2023 3



Background: LULUCF carbon sink in France

A\ANGRE

de la Reche

million tons CO, equivalent

Evolution of CO2e emissions into the air since 1990 in France
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land use, land use change and forestry

Other sectors

@ LULUCF

» Since 2005, net decline of negative emissions from

» Last 10 years, reduction of emissions and mostly
absorption in wood products and in forest (due to
slowed growth and increase in mortality induced by
more frequent drought, disease, fire, and storm)

Evolution and distribution of CO2e emissions and absorptions from the LULUCF sector in France
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Background A ANCRE

* Main issues to be raised:

v What sink solutions are available to achieve the 2050 target? Which environments?
Which practices? Which technologies?

v How can the dynamics of existing natural sinks be preserved or even reversed?

v What can we expect from the new solutions? Can we precisely assess their potential?
What are associated challenges?

v What role can research play? what are the priority actions to be developed?
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The 6 families of carbon sink solutions of the ANCRE project A—

S1. Photosynthesis in
agricultural and
and forestry

&

4 Natural capture and/or sequestration

solutions

S2. Photosynthesis
in urban
environments

~

S3. Aquatic
environments
and alteration

of rocks )
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Technological capture and/or sequestration

S4. Atm CO, capture

and geological
sequestration
(DACCS+BECCS)

solutions

S5/5bis. Atm CO, capture
and usage and storage in
materials

~

S6. Re-use and cycle
closure of industrial CO,
towards
long-term storage (CCUS)

J
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ANCRE Position paper and fact sheets AANCRE

Position paper ANCRE - * Available at:
% https://www.allianceenergie.fr/etudes-et-rapports/

Report comprising:

* 7 carbon sink solution Fact Sheets (3 pages each)
a r o — State of knowledge

- Issues

®
s I n ks — Challenge and barriers
- Recommendations for research and support

What role for researchin
accelerating their * 7 transversal recommendations
development
in France?

Main contacts: (_f J——

* Daphné Lorne - daphne.lorne@ifpen.fr @”"”VE”ES @

* Jack Legrand - jack.legrand@univ-nantes.fr INRA@

* Monique Axelos - monique.axelos@inrae.fr .
* Guillaume Boissonnet - guillaume.boissonnet@cea.fr
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ANCRE Position paper and fact sheets

Example worksheet 1

Worksheet 1

Carbon storage
in biomass and
agricultural and

Challenges Actions

At EU level omong the measures to the latest proposed target of ot least o 55% .
reduction in GHG emissions by 2030 are actions to preserve and expand the capacity of
natural carbon sinks in each Member State, with binding targets from meaymsmemm
mmtomdmmnﬁvnw“lmawmdogmm[ ] (Green Pac

for Eutope of 14 July 2021).

Research recommendations

Behaviour of media Identification

In addition, in its National Low Carbon Strategy (SHE« 20), France attributes an important and products: of practices
- role to naturol carbon sinks for ochieving carbon in 2050, which should be doubled = Propose technological solutions for in-situ % In terms of p lop
orest SOllS rummhmpruﬂnmaNesmco-qzlmhmmMmchafm biogeochemi ( & s ol ond L to identify
shore is in long-lived wood products (20 Mt. see sheet Sbis) as well geochemical and geophysical sensors, smart for forest
s in agriculturol areas (11 Mt). This scenario is accompanied by sarmplors). {conversion of coppice to high forest, reasoning
a number of measures such as Incmaung carbon storage in i, out soil preparation, avoiding clear-cutting with soil
» and of French soils, harvesting the whole

of octive ond ludmnubla luua management, both g the y of m; ina and ciof, ot L e}, and

the odaptation of the forest to climate change and the microflora of the soil. tronster these stocking practices to professionals.
preservation of carbone stocks in the forest ecosystem; the Develop strategies for optimising climate chonge
of d to climate change » Buid on tronafes p > mmg:rion H:?;a choice of m::n: rotnﬂo: length
and the reduction of land clearing. O o oatars (e the  at the scale of terrories, propose new stands with

of these i qi ify
France must therefore now acquue the means to closing of C, N, P cycles). pacies:
axisting dot orderto specily thon considering only 0ne economic critarion).

the real potential of these carbon sinks nnclr.o improve the of theexport ¢ onducting trials on forest (and agroforestry)

»
of ml wood and the retum of ash to the soil

State of play

maﬂmdmﬂunammmummwm

dynamics within It also app (sandﬂvkv indicators for major minerol elements ﬂ::;‘:’mﬂy m is ond n.:::m
The natural mechanism of photosynthesis allows the netq -of- ros of the evoluti n,m”.m ol i P " Drryfng—‘_ lhrm')ll balo
sequestration of o €O, in the form of organic maotter, under poct of cimote change. Locks £l o et o Aot e
:m:qud ports, bmmnyhntudm mnbbcm — ) Mmm“ﬂ""m “W'::t:lmm of time.and groting up

significant carbon sink that EFESE ummsnuumpoam and gical. develop
France ot necrly 20% of ch multiscale predictive models of the evolution of ' terms of agricultural practices: broaden the
lpacie: of intermediate crops and refine the
90 Mt CO, aqlvecrllh\& 2018]. me-uﬂmcﬁodlyonnese ‘sustainability indicators. e n-n e
ulnhunnn lmionmonn than 80 Mt in 2018 in - ot the uFr . v I“"
mainland France to ~m WE. 2021). In the French
Overseas Territories and in Guyana in particular, it is of and digy from the Carbon that con M stored and feed the soil/
considered that these forests have reached their maximum . and their properties when returmad to the sol. microorganism/plant models.
carbon storage o'n:llhws‘fn Ilwks'nvjtmlo Barr[ers » for  Couple pyrolysis and for the
have stopped (according to ADEME Guyane, 2018). mnmdmmﬂdmﬂm{umchm quality of the digestate and favour its
With regard to metropoliton solls in particulor, the study LACK OF DATA . o . change impact. rétumn to the soil
conducted by INRAE in 2019 incicates that forest soils occount (— on the current fuxesin o th rbon,
for 38% of the total carbon stock, permanent grossionds 22% mote m'.:.o nitrogen and water,
and field crops 26.5%. It is the latter which have the highest and30am
oddiumdltnroga mlhtmmmdthﬁm LACK OF PROJECTION
On the already on tha dynamics of of climate chonge,
mfmmma\dpennarml s, which have o
high carbon content, the chalienge is to maintain their stock LITTLE BACKGROUND
and preserve their surfoce orea. The report highlights concrete of O g P g storage,
e ooy sospebiach P, Implementing recommendqtlons
ially (ogr Y o on projections under the impoct of cimate change, » Need to rd and appraise FAR P e
return of co~ 2
pmﬂucn hothnao-l,m:) ‘and m u’ao::omponisd by co. NEED FOR TRACEABILITY ) Lonininipnmmii
mhtmum:qnﬁy bbr.!ursity bty forestry 158 ond P ( 3 Deploy or maintain g of G, N, Poycles.
these must vaurbanisation Lt o gt bk i
mmwmmm(»ﬂcmamnocnofmhmu )  Deploy proj g sinks in ogri-
in line with existing crop rotation and existing opportunities). LACK OF STUDIES AND INDICATORS cultural and forestry environments.
Tiwaugh thie shudy, o #torage on the ¥ identity the full range of P
of 30 Mt of CO, eq/year has been estimoted for ogrlcunma lic
However, there are many maojor fisks to these corbon sinks due LACK OF KNOWLEDGE » o P Ca Y poscies P
to, among other things, the reduction in forest area s a result thy use a ducts (i biochar, stc), - i Y arbon storage:
of fires, pest ottocks, drought and reductions in area through
changes in land use. More work is therefore needed to improve COMPARTMENTALISATION OF SECTORS ¥ ilenifty and sefonset deyracd ond
mﬂarm:gguul:ng-hnnmdmmﬁmund ogri-ood and energy, lack of systemic vision, = Enabie th e 4 el o
N N N LACK OF PUBLIC POLICY - e = 8 =
inthe long term and lock of b ricultural food and energy policies,

Worksheet 1- 2/2

Worksheet 1- 3/3



General recommendations A- = \.ANC:F}E

»Develop observatories of carbon flux in natural environments

» Develop framework and practices for carbon storage in anthropised environments (ex: net
zero artificialisation)

» Improve knowledge of national geological reservoirs
» Supporting national demonstration projects for negative emission technologies

» Develop geographic information expert system for the deployment of CO, mineralization
(ex: contact between alkaline waste (e.g. bottom ash, ashes and CO,)

» Improvement and harmonisation of environmental assessment methods of negative
emission solutions and Multicriteria analysis

» Governance and support measures harmonised at national and European level
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