
Santé des sols: du savoir à l’adoption
Regards  crois és  Québec– Union Européenne– Aus tralie



Soil health in Québec: where do we stand? 

Soil physical, biological, and chemical health form the foundation of 
a productive and resilient agri -food system.

Findings from the study on the health status of Québec’s agricultural soils
(EESSAQ; Gasser et al., 2026)
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Hydraulic conductivities at (or near) critical drainage 
thresholds
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Soil health in Québec: where do we stand? 

Findings from the study on the health status of Québec’s agricultural 
soils

(EESSAQ; Gasser et al., 2026)

More than 50% of agricultural land in southern Québec 
has soil organic matter contents below 4%

Larney, F. AAFC

Photo: Watters, N.



Efficiency Goals

Soil health in Québec: where do we stand? 
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Soil health in Québec: where are we heading?

Research and knowledge transfer efforts

Significant inves tments  in knowledge trans fer and 
outreach activities

Governmental programs  to promote adoption of 
beneficia l management practices

Significant and continuous  decreas e in gras s land and 
pas ture areas  (Statis tiques  Canada)

Limited adoption and a few steps back...

In a  2023 UPA s urvey, 12% of res pondents  indicated 
that they us ed intercropping in annual cropping s ys tems  
(UPA, 2023)

RQRAD, ESSAQ, living labs , etc. 

The federal government recently announced the clos ure 
of s everal AAFC res earch centres  and farms .

Photo: Samson, M-E



What now? 

What is  the way forward to s trengthen 
the s cience-policy interface, 
and s cale up adoption?

Photo: Samson, M-E



Les  phares  sont des  cons tructions  solides , bâties  pour durer dans  le temps  et on en retrouve dans  
chaque port.

Claire Chenu, PhD

Cla ire  Chenu is  Profes s or a t AgroPa ris Tech a nd Res ea rch Direc tor a t 

INRAE (UMR Ecos ys , Pa la is ea u, Fra nce ). Her re s ea rch focus es  on s oil 

orga nic  m a tte r, inc luding its  dyna m ics , the  proces s es  underlying its  

pe rs is tence , its  functions , a nd ca rbon s tora ge  in a gricultura l s oils .

She  is  a  m em ber of the  FAO Inte rgovernm enta l Technica l Pa ne l on 

Soils . She  cha irs  the  Scientific  a nd Technica l Com m ittee  of the  

French na tiona l s oil expe rtis e  ne twork, RNEST Sols , a nd coordina te s  

the  Europea n J oint Progra m m e EJ P SOIL: “Towa rds  c lim a te -s m a rt 

s us ta ina ble  m a na gem ent of a gricultura l s oils .”

Towards healthy soils : 
insights from a European research program



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Towards healthy soils : insights from a 
European research program

Claire Chenu
INRAE, AgroParisTech, Université Paris-Saclay, Palaiseau, France

claire.chenu@inrae.fr
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EJP SOIL, Towards climate-smart and sustainable management of 
agricultural soils

2026-02-11-Chenu-Agriculture durable- Québec

Farmers /farming sector 
are stewards of land and 

soil resources

Long-term alignment of 
soil research



EJP SOIL, Towards climate-smart and sustainable management of 
agricultural soils: Knowledge framework & expected impacts

2026-02-11-Chenu-Agriculture durable- Québec

understanding of soil management for climate 
change mitigation, adaptation, sust° production & 
sustainable environment

strengthening scientific capacities and cooperation 

supporting harmonised European soil information

fostering the uptake of climate-smart sustainable 
soil management practices 

understanding soil carbon sequestration and its 
contribution to climate change mitigation

developping region-specific fertilisation practices 

Farmers /farming sector 
are stewards of land and 

soil resources

Long-term alignment of 
soil research



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Current status of soil health and 
sustainable soil management in 

Europe

2026-02-11-Chenu-Agriculture durable- Québec



An EU soil health dashboard: water erosion

2026-02-11-Chenu-Agriculture durable- Québec

Russle 2015
2 t soil ha-1 y-1



An EU soil health dashboard: SOC levels

2026-02-11-Chenu-Agriculture durable- Québec

Distance to maximum SOC 
level = permanent grassland
SOC content



An EU soil health dashboard

2026-02-11-Chenu-Agriculture durable- Québec https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/



Contribution of sustainable soil practices to soil 
challenges: an EU analysis of available knowledge

2026-02-11-Chenu-Agriculture durable- Québec

Crop and cropping 
systems

Soil nutrient 
management and 

crop protection

Soil tillage

Water 
managementPaz et al. EJP SOIL Deliverable 2.1

Paz et al. 2024- EJSS DOI: 10.1111/ejss.13468 

Available scientific information at national level (reports, publications)



Heller et al. (2024). European Journal of Soil Science

Current implementation of sustainable management options in Europe

2026-02-11-Chenu-Agriculture durable- Québec



«By 2050, all soil ecosystems in the EU will be healthy 
and therefore more resilient. »

• Erosion
• Land take and sealing
• Contamination
• Soil organic matter loss
• Biodiversity loss
• Compaction
• Salinisation
• Acidification

2026-02-11-Chenu-Agriculture durable- Québec



Sampling soils and 
measuring indicators

Complementary 
measurements (e.g. remote 

sensing soil sealing)

Portal for 
georeferenced data

Sampling strategy?

Target and 
threshold values? 

Evaluating soil 
health

Evaluating soil 
health?

Every 6 y: Spatial units?

Commission EU 

Member states

Soil health 
indicators?

Content of the EU Soil Monitoring and Resilience directive 

2026-02-11-Chenu-Agriculture durable- Québec

Central policy questions:



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Challenge 1- Producing
knowledge scientifically robust

and usable

2026-02-11-Chenu-Agriculture durable- Québec



Establishing a baseline: stocktakes

2026-02-11-Chenu-Agriculture durable- Québec

Formal and informal national 
soil data officers

Faber et al., 2022

Soil quality indicators used by Member States

D6.2., 2021 
10.5281/zenodo.10014912

Existing national soil data
D6.1, 2021 10.5281/zenodo.12704083

Cornu et al. 2023, EJSS 
DOI: 10.1111/ejss.13398 

Existing C farming schemes

http://reports.crea.gov.it/powerbi/CarbonSchemesInventory.html 10.5281/zenodo.13970636 
Thorsoe et al. 2O25. Land use policy https://doi.org/10.1016/j.landusepol.2025.107747

Fertilisation recommendations
accross Europe 

Higgins et al., 2023, EJSS
https://doi.org/10.1111/ejss.13422

http://reports.crea.gov.it/powerbi/CarbonSchemesInventory.html


Taking stock: existing national soil monitoring programmes

EJP SOIL A. Bispo et al. Deliverable D6.3, 2021
Mason et al., 2025 EJSS, https://doi.org/10.1111/e jss.70163

Sampling depths 

Existing SMS Layout

2026-02-11-Chenu-Agriculture durable- Québec

https://ejpsoil.eu/fileadmin/projects/ejpsoil/WP6/EJP_SOIL_Deliverable_6.3_Dec_2021_final.pdf
https://doi.org/10.1111/ejss.70163


Taking stock: existing national soil monitoring programmes

EJP SOIL A. Bispo et al. Deliverable D6.3, 2021
Mason et al., 2025, https://doi.org/10.1111/e jss.70163

Soil monitoring systems with very diverse protocols and with different soil parameters monitored, 
and no willingness to change (but can be extended) => harmonization needed

Similarities with EU Soil
Monitoring Law (2025)

2026-02-11-Chenu-Agriculture durable- Québec

https://ejpsoil.eu/fileadmin/projects/ejpsoil/WP6/EJP_SOIL_Deliverable_6.3_Dec_2021_final.pdf
https://doi.org/10.1111/ejss.70163


EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Challenge 2- Turning
knowledge into decision-

support tools

2026-02-11-Chenu-Agriculture durable- Québec



• Fixed: published and robust values, fit for purpose

• ‘Natural’: based on a desirable reference situation

• Distribution: based on data within the population

• Relative change: based on the current soil condition

Matson et al. 2024, JEMA 
https://doi.org/10.1016/j.jenvman.2024.123141 

Setting soil health targets and thresholds for agricultural soils

2026-02-11-Chenu-Agriculture durable- Québec

WP6, SIREN, SERENA, 
MINOTAUR
BENCHMARKS, AI4Soils

https://doi.org/10.1016/j.jenvman.2024.123141


Setting soil health targets and thresholds for agricultural soils

2026-02-11-Chenu-Agriculture durable- Québec

Denmark (Jutland) Italy (Po plain) France (mainland)

Wessolek et al. 2008 in 
Baritz et al. EEA report 
2023 

Threshold:   60% of SOC in 
permanent grassland
Target :          80% of SOC in 
permanent grassland

Threshold = 12.5%
 Target = 87.5% 

Matson et al. 2024, JEMA 
https://doi.org/10.1016/j.jenvman.2024.123141 

https://doi.org/10.1016/j.jenvman.2024.123141


A proposed framework to set critical values

2026-02-11-Chenu-Agriculture durable- Québec

Matson et al. 2024, JEMA 
https://doi.org/10.1016/j.jenvman.2024.123141 

The concepts of operational
trigger values and target 

values have been included in 
the SML rev II text proposal.

https://doi.org/10.1016/j.jenvman.2024.123141


Selecting critical values for biological indicators: feasability?

Riggi et al. 2025 Ecol Indic.
https://doi.org/10.1016/j.ecolind.2025.114063

Setting targets and thresholds using the distribution approach and open access data

https://ariadne.sk8.inrae.fr/
https://doi.org/10.5281/zenodo.14244122

2026-02-11-Chenu-Agriculture durable- Québec

https://ariadne.sk8.inrae.fr/
https://doi.org/10.5281/zenodo.14244122


Barriers to adoption: an EU wide consultation

2026-02-11-Chenu-Agriculture durable- Québec

How important are the following undertakings to improve soil knowledge?

What are the main barriers to soil knowledge application?

Thorsoe et al. 2023, Europ J. Soil Science 
https://doi.org/10.1111/ejss.13439

Vanino et al. 2023. Journal of Environmental Management
https://doi.org/10.1016/j.jenvman.2022.116581



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Challenge 3- From
knowledge to collective 

capacity

2026-02-11-Chenu-Agriculture durable- Québec



An open-source meta-dataset of running European mid- and 
long-term agricultural field experiments

2026-02-11-Chenu-Agriculture durable- Québec

Dommez et al. 2022, Data in Brief
Blanchy et al. 2023, Soil Use and Management  DOI: 10.1111/sum.12978 
Collaboration with Bonares that hosts the database and will maintain it https://lte-
eu.bonares.de/experiments

Evolution of research themes in newly started MTE/LTE

https://lte-eu.bonares.de/experiments
https://lte-eu.bonares.de/experiments
https://lte-eu.bonares.de/experiments


EJP SOIL National Hubs: a new instrument for national 
stakeholders' consultation & science - policy interface

2026-02-11-Chenu-Agriculture durable- Québec

• Provide input & feedback to EJP SOIL programme
• Voice national position & needs
• Contribute to and learn from the work done in 

research
• Contribute to dissemination of EJP SOIL outputs.

In each country, under responsibility of 
Programme Owners, not compulsory, flexibility



Progressive and collective elaboration of policy relevant 
syntheses and messages 

2026-02-11-Chenu-Agriculture durable- Québec

• Elaboration of policy briefs
• Preparation of policy events
• Responses to EC consultations



Direct interactions with policy makers

2026-02-11-Chenu-Agriculture durable- Québec

• Organisation of policy events 
• Invited presentations at policy meetings
• Working meetings with DG ENV SML team
• Meetings with national policy makers 



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

From science to policy and 
practice?

2026-02-11-Chenu-Agriculture durable- Québec



EJP SOIL has received funding from the 
European Union’s Horizon 2020 research 
and innovation programme: Grant 
agreement No 862695

Producing knowledge scientifically robust and usable

Turning knowledge into decision-support tools

From knowledge to collective capacity

From science to policy : challenges

Credibility

Salience

Legitimacy

Learning process - challenging for scientists
Understanding policy needs
Knowledge development: Time scale issue
Identifying authoritative results : consensus
Communicating uncertainty and complexity
Ad-hoc dissemination



2021-2027

2026-02-11-Chenu-Agriculture durable- Québec



Interactive 
pdf

www.ejpsoil.eu

Thank you for your attention



Les  phares  sont des  cons tructions  solides , bâties  pour durer dans  le temps  et on en retrouve dans  
chaque port.

Lachlan Graham

La chla n is  a  4 th gene ra tion fa rm er from  NSW Aus tra lia . Spec ia lis ing in rum ina nt 

live s tock s ys tem s , he  ha s  been pra c tic ing a nd cha m pioning regene ra tive  a griculture  

s ince  1990. His  le a de rs hip ha s  been recognis ed na tiona lly, rece iving, a m ongs t o the r 

honors , Aus tra lia n Bee f Fa rm er of the  Yea r a nd Aus tra lia n Fa rm er of the  Yea r in 2013. 

La chla n is  the  Co Founde r a nd Regen Ag Lea d a t Fre s h Ea rth Agriculture , whe re  he  

lea ds  the  deve lopm ent a nd s ca ling of regene ra tive  fa rm ing s ys tem s , la nds ca pe  

re s tora tion progra m s  a nd na ture  ba s ed deca rbonis a tion initia tive s . He  a ls o  s e rves  a s  

Chie f Ope ra ting Office r of the  Aus tra lia n Bee f a nd La m b Com pa ny (ABL), a  

regene ra tive  red m ea t s upply cha in bus ines s  connec ting Aus tra lia n bee f a nd la m b 

from  pa ddock to  pla te  a c ros s  globa l m a rke ts .

Acros s  a ll ro le s , La chla n is  focus ed on s ca ling regene ra tive  a griculture , a cce le ra ting 

deca rbonis a tion pa thwa ys  a nd building re s ilient, future  focus ed a gricultura l s upply 

cha ins .

Fresh earth agriculture: 
valuing regenerative impact



Fresh Earth Agriculture – 
Valuing Regenerative Impact
Making regenerative agriculture measurable, investable, and profitable

FRESH EARTH AGRICULTURE February 2026



Australian Context

Industry, Soils and Markets 

.



Australian Production Snapshot



Australian Soil Snapshot
Low Soil 
Organic 
Carbon

Erosion
Risk

Salinity

Sodicity & 
Dispersion



Australian Environmental Markets

Australian 
Carbon Credit 

Unit (ACCU) 
Scheme

Carbon Market:

Biodiversity Market:

Project 
Methodologies

Australian 
Carbon Credit 

Unit

Biodiversity 
Offset Scheme

Stewardship 
Agreement

Species Credit

Ecosystem Credit

1 ACCU = 
1 T CO2e

Current 
Price = 
$37.50

Prices vary
(1 Koala = 
$400+) 



High audit/measurement 
cos ts

Credit price  
uncerta inty

25 to 100-year 
“permanence” 
requirements

Lack of rewards  for “early 
adoptors” who a lready 

managed land well

Risk of drought or fire  
revers ing ca rbon

Complex methodologies  
and lack of base line  da ta

Barriers to Adoption



Our mission:

Fresh Earth Agriculture – Introduction

Addressing low-quality soils, rising protein 
demand, and climate uncertainty through 
regenerative ag programs

Stacking Projects to Diversify Land Use

High-Integrity Project Registration

• Clean Energy Regulator’s ACCU Scheme

• NSW Biodiversity Stewardship Agreements 

• Wind farm lease agreements

Our approach:



Fresh Earth Agriculture – 
Key Tenets

1 Land is not a static asset

2 Healthie r soils  increase  productivity

3 Resilient ecosys tems  reduce  risk

4 Natura l capita l can be  va lued in measurable , provable  ways

5 Regenera tive  programs can be  replica ted when biophys ica l da ta  is  
unders tood



Fresh Earth Agriculture – Change of Practice Model

Land Asset
Identification and assessment of land assets with 

high uplift potentia l.

Regenerative Program Stack
Implementa tion of ta ilored regenera tive  
inte rventions  and project methodologies .

Product & Credit Generation
Genera tion of high-qua lity agricultura l products , 
ca rbon, and biodivers ity credits .

Measure, Report & Verify
Continuous  da ta  collection, ve rifica tion, and 
reporting of biophys ica l outcomes .

Digitize & Repeat
Program metrics  aggregated and true  va lue  

tokenized. Programs become repea table  and 
sca lable  across  new land asse ts .



Fresh Earth Agriculture – Ownership Model
Fractional Ownership Regen Operating System Environmental Marketplace

Wholesale Investors Agriculture Experts

ESG Buyers and Corps

Agriculture Suppliers

Agriculture Operators

Retail Investors

Institutional Investors

Buy Land Tokens/Shares

Access to Land Regen. Projects

Design interventions

Provide inputs

Operate interventions

Buy Verified Credits

Buy Regen Produce

AI & Blockchain
Verify impact





Existing Portfolio
Property Locations Across NSW

7
Active Properties

Strategically located across 
diverse  agricultura l zones

9
Active Projects

Soil carbon, re fores ta tion, 
biodivers ity, and renewables

100%
Verification Rate

All projects  regis te red under 
high-integrity schemes

$200m AUD
Pipeline of Properties 

Currently engaging inves tors  
and off-takers  to acquire  and 
integra te  s tra tegica lly loca ted 

properties



Case Study: 
Glenclair 
Aggregation
Bendemeer, NSW



Total land area of 
4209ha  | 10,400ac*  

Ca ttle  breeding, 
1000 head*

Subs tantia l 
infras tructure

Long te rm ra infa ll 
750mm to 800mm

Majority granite  and 
basa lt soils

Eleva tion range  
700m to 1,100m

Key Characteristics



Soil Carbon

Reforestation

Project Planning

Biodiversity

• Baseline soil sampling

• Land management strategy

• Species selection

• Management plan and risk assessment

• Conservation area

• Site assessments



Soil CarbonReforestation

Project Forecasting

• Project area = 495 hectares

• SOC% Estimate = 1.4%

• SOC% Target over 25 years = 2.4%
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• Project a rea  = 1,297 hecta res

• High tree  growth Y1-Y7



Soil Carbon

Reforestation

Biodiversity

Activities and Impact

• Rotational grazing

• Targeted fertiliser

• Pasture restoration

• Site preparation

• Tree planting

• Fencing

• Pest control

• Increased carrying capacity

• 100,000 tCO2e sequestered 

over 25 years

• Reduced soil erosion

• 920,000 tCO2e sequestered 

over 25 years

• Improved biodiversity

• 9,800 ecosystem credits



• Property Purchase Price

• $14,500,000

• Agistment Revenue (25-year projection)

• $15,886,312 (14.8% of revenue)

• Carbon Credit Sales (25-year projection)

• Environmental Plantings: $55,353,195 (51.5% of 

revenue)

• Soil Carbon: $9,990,997 (9.3% of revenue)

• Biodiversity Credit Income

• $26,197,800 (24.4% of revenue)

• Total Expenses (25-year projection)

• $35,534,784 

• IRR

• Unlevered: 18.4%

• Levered: 24.9%

Investment Highlights



Seeing it on Farm…

Carbon Projects at Glenclair

Site Assessments

Design and Baseline

On-site Implementation



Soil Carbon Baseline Sampling



Reforestation Site Assessment



Reforestation Site Preparation



Partnering with Industry and Research

Strategic Alliances Collaborative Ecosystems Driving Innovation

Research Demonstration Sites Life Cycle Analysis Sustainable Beef Marketing Co-Innovation Project



“Zero Net Emissions Agricultural Cooperative 

Research Centre” Producer Demonstration Site

73 partners across 
indus try, government 

and educa tion

$300 million in funding 
over 10 years

Three  of the  firs t 9 
partner producer 

demons tra tion s ites



Connecting our story 
to Consumers…

Offtake Emissions

Premiums for products

Global market appetite

Red meat products from our 
regenerative programs
.



The Australian Beef and Lamb Company 
specia lizes  in de livering Aus tra lian beef and lamb 

to a  range  of globa l marke ts . 

Through fos te ring s trong partnerships  with our 
supplie rs  across  Aus tra lia , we  guarantee  the  

production of cons is tent qua lity beef and lamb in 
line  with the  expecta tions  of our globa l cus tomer 

base . 



Essential 
Standards:

Optional Standards:

Never
Confined

Zero-tole rance
for animal crue ltyGrass  Fed No

Antibiotics
Free  From

HGPs GMO-free Regenera tive G.A.P.

ABL Co Pastoral Program



Broadening Impact



Panel - Discussion


	Diapositive numéro 1
	Diapositive numéro 2
	Diapositive numéro 3
	Diapositive numéro 4
	Diapositive numéro 5
	Diapositive numéro 6
	Diapositive numéro 7
	Diapositive numéro 8
	Towards healthy soils : insights from a European research program
	EJP SOIL, Towards climate-smart and sustainable management of agricultural soils
	EJP SOIL, Towards climate-smart and sustainable management of agricultural soils: Knowledge framework & expected impacts
	Current status of soil health and sustainable soil management in Europe
	An EU soil health dashboard: water erosion
	An EU soil health dashboard: SOC levels
	An EU soil health dashboard
	Contribution of sustainable soil practices to soil challenges: an EU analysis of available knowledge
	Current implementation of sustainable management options in Europe
	Diapositive numéro 18
	Content of the EU Soil Monitoring and Resilience directive 
	Challenge 1- Producing knowledge scientifically robust and usable
	Establishing a baseline: stocktakes
	Diapositive numéro 22
	Diapositive numéro 23
	Challenge 2- Turning knowledge into decision-support tools
	Setting soil health targets and thresholds for agricultural soils
	Setting soil health targets and thresholds for agricultural soils
	A proposed framework to set critical values
	Selecting critical values for biological indicators: feasability?
	Barriers to adoption: an EU wide consultation
	Challenge 3- From knowledge to collective capacity
	An open-source meta-dataset of running European mid- and long-term agricultural field experiments
	EJP SOIL National Hubs: a new instrument for national stakeholders' consultation & science - policy interface
	Progressive and collective elaboration of policy relevant syntheses and messages 
	Direct interactions with policy makers
	From science to policy and practice?
	Diapositive numéro 36
	Diapositive numéro 37
	Interactive pdf
	Diapositive numéro 39
	Diapositive numéro 40
	Diapositive numéro 41
	Diapositive numéro 42
	Diapositive numéro 43
	Diapositive numéro 44
	Diapositive numéro 45
	Diapositive numéro 46
	Diapositive numéro 47
	Diapositive numéro 49
	Diapositive numéro 50
	Diapositive numéro 52
	Diapositive numéro 53
	Diapositive numéro 54
	Diapositive numéro 55
	Diapositive numéro 56
	Diapositive numéro 57
	Diapositive numéro 58
	Diapositive numéro 59
	Diapositive numéro 60
	Diapositive numéro 61
	Diapositive numéro 62
	Diapositive numéro 63
	Diapositive numéro 64
	Diapositive numéro 65
	Diapositive numéro 66
	Diapositive numéro 67
	Diapositive numéro 68
	Diapositive numéro 69
	Diapositive numéro 70

