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Disclaimer 
This Mini Paper has been developed within the frame of the EU CAP Network Focus Group 
‘Regenerative agriculture for soil health’ with the purpose of providing input to the Focus Group 
discussions and final report.  
The information and views set out in this Mini Paper are those of the author(s) and do not 
necessarily reflect the official opinion of the Commission. The Commission does not guarantee 
the accuracy of the data included in this Mini Paper. Neither the Commission nor any person 
acting on the Commission’s behalf may be held responsible for the use which may be made 
of the information contained therein.  
If you wish to cite this Mini Paper, please refer to it as ‘Annex to the final report of the EU CAP 
Network Focus Group ‘Regenerative agriculture for soil health’, 2024’. 

https://eu-cap-network.ec.europa.eu/focus-group-regenerative-agriculture-soil-health
https://eu-cap-network.ec.europa.eu/focus-group-regenerative-agriculture-soil-health
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1. Introduction and motivation 
The advantages of regenerative agriculture1 are described in literature and recognised as 
having a significant and positive environmental impact, especially on the increase and 
conservation of soil organic carbon and on the subsequent physical, chemical and biological 
properties of soil (e.g. soil fertility, water storage capacity, resilience to climate change, 
biodiversity protection, carbon sequestration and water retention). So far, despite its 
advantages, regenerative agriculture is not widely adopted. For instance, agricultural practices 
focusing on soil conservation are practiced solemnly on around 10% of arable areas, but it is 
growing. In past years, multiple examples throughout the world have shown that regenerative 
agriculture moved from an elusive concept to being a proven solution, and a solid answer to 
the future of farming.  
Many farmers take the decision to change their management most often based on the 
expected monetary cost-benefit balance. But so far there exists still a lack of systematic 
evidence on such cost-benefit balances for regenerative agriculture, covering different types 
of farms and bio-physical as well as socio-economic contexts. 
The challenge for our future is to provide economic benefits for the application of regenerative 
agriculture to make it more competitive or profitable compared to conventional agriculture. This 
paper gives an overview on the costs avoided by farmers farming in a regenerative way, the 
new potential markets opened by environmental benefits as well as ideas for further research 
and innovative projects / actions.. 
 

2. Overview on key issues 
While ecological benefits are well documented, the value created, cost reduction and new 
benefits for the farmer are little known and measured. This slows down the attractiveness for 
and diffusion among the rest of the farmers. There may also be risks and losses for the farmer 
in the first period after that change of their production system. These can be related with 
reduction of productivity or the difficulty of mastering new techniques as well as additional 
workload linked to training and new purchases (new materials, new seeds, etc.). The 
environmental and economic cost-benefit analysis should be done all the way through from 
the start of the transition to the phase where there is a new relative stable state in the farm, 
although the improvement is a process which will continue even after achieving this first relative 
stable state.. In practice, we need to analyse the first 10 years of the transition. In that way, we 
will be able to identify the financial support farmers need to engage in a safe transition.  
The value generated by regenerative agriculture must be weighted against the risk of the 
transition for the farmer. The value generated must also increase in profitability of regenerative 
agriculture - and the interest raised among the farming community and the actors that interact 
with this community. 
Furthermore, regenerative agriculture should be supported by society as it provides common 
goods (e.g. clean water, store carbon, cool the climate). 
 

 
1 See definition in the Final report 

https://www.sciencedirect.com/science/article/pii/S2095633915300162
https://www.sciencedirect.com/science/article/pii/S2095633915300162
https://www.weforum.org/agenda/2023/01/5-ways-to-scale-regenerative-agriculture-davos23/
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3. Potential drop in profitability in the first years 
after implementation 

When a farmer adopts a regenerative farming approach, he relies more on the bio-services 
provided by nature as he starts working with natural processes instead of regulating them by 
using external inputs (e.g. pesticides, mineral fertilisers and deep ploughing). Therefore the 
transition may cause a temporary drop in profitability. 
This drop could be traced to: 
(1) The learning curve: farmers need to learn how to manage their farm differently. It means 
that they are experimenting, failing, learning, and improving. The failures that are inherent in 
the learning process cause yield and profit losses. 
(2) The duration of the soil fertility regeneration process: soil which has for a long time been 
mechanically loosen, chemically fertilised and treated with pesticides need time for (a) create 
a stable structure favourable to root growth, (b) accumulate organic matter which will retain 
and provide water and nutrients as well as help improving soil structure, (c) regenerate 
biological communities which can support crops in accessing nutrients as well as resisting to 
pest and diseases.  
(3) The investments needed: regenerative farming often requires new types of machinery (e.g. 
direct seeding machine). Investing in this costly equipment without completely mastering the 
new production system and lower yields in first years after the transition generate profit losses 
which may be difficult to handle. 

 
The Boston Consulting Group (BCG) describes the profitability gap and return on investment 
well in its report on “Cultivating Farmer Prosperity 
 Investing in Regenerative Agriculture” (for details have a look on this document as well as the 
full report). One of the main messages is that within the first years of implementing regenerative 
agricultural practices farmers are likely to see a decline in profits of up to 60% or more, due to 
lower crop yields and the added cost of seeds and new machinery. Over time, however, and 

https://www.bcg.com/publications/2023/regenerative-agriculture-profitability-us-farmers
https://www.bcg.com/publications/2023/regenerative-agriculture-profitability-us-farmers
https://www.bcg.com/publications/2023/regenerative-agriculture-profitability-us-farmers
https://www.wbcsd.org/contentwbc/download/16321/233420/1
https://www.wbcsd.org/contentwbc/download/16321/233420/1
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once farmers reach a relatively steady state of regenerative practices and increased soil 
fertility, existing data indicates a positive long-term business case for farmers, resulting in 
between 70% and 120% higher profitability and a return on investment of 15% to 25% over 10 
years compared to conventional farming. 
 

❖ 3.1  Added value of soil conservation 

❖ Machine and fuel 
The farmer will need to have access to a new type of seeder, by renting or purchasing it. 
These seeders allow the seed to be placed in the soil without tillage, being the tillage replaced 
by the work of (cover crop) roots. The use of this type of seeders makes it possible to reduce 
the overall mechanisation load. 
When a farmer switches to a soil conservation system, his soil structure will be improved by 
(cover) crop’s roots. He will sow a diversified cover crop (e.g. phacelia, fava beans, peas, 
radish, rye, etc.) whose roots will structure and crack the soil. When this cover is terminated, 
the roots of the plant cover will die, creating preferential paths for the roots of the following 
crop and for biology. 
As the figures in TCS magazine explain, a farmer who switches from ploughing to direct 
seeding has to part with some of his equipment. He needs less powerful tractors and reduces 
his use of tillage equipment. The average number of tractors per farm is reduced by a 
third. 
 

 
Comparison of production costs of three farming approaches in a cruising situation.   

 
Diesel consumption per hectare is also greatly reduced. It's halved. The farmer goes from an 
average of 52l/Ha to 26l/ha. 

https://agriculture-de-conservation.com/TCS-et-semis-direct-quelles-sont.html
https://agriculture-de-conservation.com/TCS-et-semis-direct-quelles-sont.html
https://agriculture-de-conservation.com/TCS-et-semis-direct-quelles-sont.html
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A French farmer, Julien Senez,  estimated that after 10 years, he reduced the costs on his 
farm by 110€/ha, mainly through fuel and machine cost reduction, which is consistent with the 
estimations from Toque et al. (2010) in Labreuche et al. (2010). In parallel, he increased yield 
and added carbon credit benefits (42 euros), leading to a 270€ net margin increase due to less 
costs. 

❖ Nutrients and fertiliser saved 
Soil conservation also prevents nutrient loss through erosion. The main elements leached are 
N, Ca, P, K and Mg.  In a tropical environment the savings can go up to 567 EUR. according 
to the CIRAD  (165 kg N per ha = 129€, 453 kg  K per ha = 181€, 514Ca+Mg kg per ha = 257€. 
Total 567€). In temperate area, cover crops can typically store 80kgN, 25kgP and 185kgK. 
By preventing part of nutrient loss from leaching, thanks to the plant cover which recycles the 
elements, the farmer will reduce the amount of fertilizer needed. This represents up to 225 €. 
2 
 

❖ 3.2  Added value of regenerative grazing 
A farmer who includes in his farm ruminant rotational grazing reduces the  production costs, 
as this technique improves grass growth and meadow productivity. It also makes livestock 
farming compatible and complementary with intercropping soil cover practices. Moreover, 
during the pasture period the animals collect their feed without mechanisation. Grazing even 
reduces the need for additional fertilisers, as animals fertilise the ground with manure. In the 
end, carrying out rotating pasture management on the farm reduces the total mechanisation 
needs over the year. Moreover, grazing increases carbon sequestration in the soil. 
 

4. Provision of public goods through regenerative 
agriculture 

❖ 4.1 Water quality and sequestration in soil 
Many elements contribute to infiltrability like vegetation by its diversity, its regularity over the 
year and its quantity, direct seeding and residue retention on soil surface. The plant cover 
breaks the kinetic energy of the droplets which do not create a crust on the surface and infiltrate 
better into the soil. It also helps reduce water loss from the soil through evaporation. The higher 
the percentage of organic matter, the more capable the soil is of infiltrating rainwater and 
storing water for crops. Soil conservation practices enable farmers to save water. These 
elements show how the regenerative agriculture approach can reduce the risk of erosion and 
flooding through better infiltrability. 
Regenerative agriculture and vegetation cover play a major role in protecting soils against heat 
and drought and therefore the crops as well. First of all, regenerative practices - especially by 
improving the level of organic matter - allow soils to retain more water and keep plants in a 
state of non-hydric stress for longer. 

 
2 Estimation done by the Agricultural chambers of Dordogne in Nov. 2013 (France), using the MERCI 
method. 

https://www.youtube.com/watch?v=5XuS2BxnaXk&t=546s&ab_channel=KiwiAgronomy
https://books.google.fr/books?hl=fr&lr=&id=mVgmDwAAQBAJ&oi=fnd&pg=PA3&dq=%22%C3%A9valuation+des+strat%C3%A9gies+de+travail+du+sol+pour+des+exploitations+agricoles+en+grandes+cultures%22&ots=o68dVAjNiY&sig=nblMAwD1KeIFPd6xXCmf6uTKbfI#v=onepage&q=%22%C3%A9valuation%20des%20strat%C3%A9gies%20de%20travail%20du%20sol%20pour%20des%20exploitations%20agricoles%20en%20grandes%20cultures%22&f=false
https://www.researchgate.net/publication/337304821_Nutrient_losses_in_soil_due_to_erosion
https://www.researchgate.net/publication/337304821_Nutrient_losses_in_soil_due_to_erosion
https://publications.cirad.fr/une_notice.php?dk=414576
https://ec.europa.eu/eip/agriculture/en/grazing-carbon.html
https://cropwatch.unl.edu/conserving-soil-and-water-no-till-and-crop-residue-unl-cropwatch-april-5-2013
https://www.researchgate.net/publication/280984202_Effects_of_Long_Term_Application_of_Inorganic_and_Organic_Fertilizers_on_Soil_Organic_Carbon_and_Physical_Properties_in_Maize-Wheat_Rotation
https://www.researchgate.net/publication/280984202_Effects_of_Long_Term_Application_of_Inorganic_and_Organic_Fertilizers_on_Soil_Organic_Carbon_and_Physical_Properties_in_Maize-Wheat_Rotation
https://www.sciencedirect.com/science/article/abs/pii/S0167198702000272
https://cdnsciencepub.com/doi/10.1139/cjss-2015-0084
https://bonnespratiques-eau.fr/2023/03/27/economiser-leau-dirrigation-grace-a-lagriculture-de-conservation-des-sols/
https://www.u-picardie.fr/beauchamp/mst/eau-sol.htm
https://www.u-picardie.fr/beauchamp/mst/eau-sol.htm
https://www.jswconline.org/content/73/4/411
https://agriculture-de-conservation.com/MERCI-mesurez-les-elements.html
https://agriculture-de-conservation.com/MERCI-mesurez-les-elements.html
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Measuring the results of these practices with an adapted risk assessment approach could help 
reduce insurance costs for farmers who engage in good practices and present fewer risks of 
crop dryness. For example, insurance could be 30% cheaper.  

❖ Insurance against climate risks linked to floods paying for flood 
damage. 

This involves developing value transfer mechanisms for farmers to reduce the risk incurred 
with the transition. The more agriculture damages the rate of soil infiltration, the greater the 
risk of flooding. We can therefore suggest that the opposite is also true. The more the soil can 
infiltrate water, the less likely flooding will occur and cause damage. Payment thresholds 
could be imagined by insurance to protect watersheds from flooding by improving 
practices for better water infiltrability. 

❖ Avoid pollutants in water 
These value transfers already exist in catchment areas. Farmers are paid in protection zones 
and supported to work organically and avoid the use of pesticides on the main infiltration points. 
 

❖ 4.2 Improvement of biodiversity better yield and avoid cost 

❖ Ecosystem service for better yields 
Regenerative agriculture provides food and shelter for a large part of the trophic chain. This 
type of agriculture, which favors cultivated biodiversity and preserves habitats, helps to 
develop biodiversity. Agro-ecological infrastructures (hedges, trees, wetlands, etc.) are 
encouraged, developed and maintained in this form of agriculture. 
With the diversity in singular elements, e.g. the components of the agro-ecological 
infrastructures (hedges, trees, wetlands, etc), also the landscape benefits (HDLF), as the 

https://www.atlantis-press.com/proceedings/icge-16/25875178
https://www.atlantis-press.com/proceedings/icge-16/25875178
https://fne-ocmed.fr/wp-content/uploads/2018/11/Mini-guide_captages_eau_FNE-LR.pdf
https://apieme-evian.com/
https://www.csuchico.edu/regenerativeagriculture/blog/biodiversity.shtml
https://www.csuchico.edu/regenerativeagriculture/blog/biodiversity.shtml
https://www.csuchico.edu/regenerativeagriculture/blog/biodiversity.shtml
https://hal.inrae.fr/hal-03079585
https://eu-cap-network.ec.europa.eu/enhancing-biodiversity-farmland-through-high-diversity-landscape-features_en
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landscape level mosaic becomes more heterogeneous. The preservation of linear elements 
as riparian corridors and hedgerows in cultivated fields, and in general the heterogeneity in the 
landscape results in a reduction in erosion risks (deriving from wind as well as water). It also 
means higher resilience of crops in relation to pest and diseases, due to the biotope effect of 
the singular elements, which also act as shelter for wild animals. 
 

 
Main relationships between the components of biodiversity and soil organic matter and ecosystem 
services (ES) provided to the farmer i.e. underlying agricultural production  (adapted from Therond et 
al., 2017c*). 

 
Main relationships between the components of biodiversity and soil organic matter and 
ecosystem services (ES) provided to the farmer i.e. underlying agricultural production (adapted 
from Therond et al., 2017c*). For reasons of readability, the feedback loops between ES and 
biodiversity and ES and organic matter is not represented. Only the ES analyzed in this study 
are represented here. 
The cost of the loss of pollinating insects in France is estimated by the WWF at 15 billion euros 
over the next 25 years. This cost is linked to the failure of entomophilous plants to pollinate. 
We could imagine investing 600 million euros a year to provide more ecological niches and 
food for pollinating insects.  

 
 

❖ 4.3 Better nutritional value of final product for consumer 
Regenerative agriculture provides better soil, increasing better plant nutrition and greater plant 
nutrient richness. Mongomery's study explains the links between regenerative agriculture and 
plant nutrition. Healthier soils from regenerative agriculture contain more trace elements. The 

https://hal.science/hal-02154655
https://hal.science/hal-02154655
https://www.researchgate.net/publication/317370686_A_new_analytical_framework_of_farming_system_and_agriculture_model_diversities_A_review
https://www.researchgate.net/publication/317370686_A_new_analytical_framework_of_farming_system_and_agriculture_model_diversities_A_review
https://www.researchgate.net/publication/317370686_A_new_analytical_framework_of_farming_system_and_agriculture_model_diversities_A_review
https://www.researchgate.net/publication/317370686_A_new_analytical_framework_of_farming_system_and_agriculture_model_diversities_A_review
https://www.researchgate.net/publication/317370686_A_new_analytical_framework_of_farming_system_and_agriculture_model_diversities_A_review
https://hal.science/hal-02154655
https://www.wwf.fr/vous-informer/actualites/un-nouveau-rapport-du-wwf-revele-que-le-declin-de-la-nature-couterait-pres-de-500-milliards-de
https://pubmed.ncbi.nlm.nih.gov/35127297/
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plants growing on it are more balanced and healthier. It also produces more vitamins and 
antioxidants. Soil health for plant health for human health (it also works for animal health). 
Animal nutrition also plays a role in health. For instance, in France, there is the blue white heart 
(bleu blanc coeur) association, which guarantees a better presence of antioxidants in milk and 
meat. 

 

5. Remunerating farmers for common goods  
As described above, the main values added by regenerative agriculture for society that go 
beyond the provision of high quality food are the sequestration of carbon, the increase of soil 
fertility, the increase of water storage and retention capacity, the reduction of soil erosion 
potential and the support of (soil) biodiversity.  The pending question is how to make a business 
case for farmers out of these additional services in order to accelerate the transition towards 
regenerative agriculture. Companies and private initiatives have the potential to play a key role 
in value creation either through providing private payments for public goods (5.1) or through 
providing a price premium at farm gate for regenerative products (5.2). Public payments are 
also playing a role, either through action-based payments or result based payments (5.3) 

 

❖ 5.1 Value creation for regenerative agriculture via private 
payments of public goods - the example of the carbon market 

Markets for the products/services connected with regenerative agricultural practices as well as 
improvement of soil health and productivity in agricultural soils need to be developed in order 
to push the transition. Markets for carbon credits are being developed as illustrated by 
subsequent examples. 
 

https://bleu-blanc-coeur.org/
https://bleu-blanc-coeur.org/
https://afpf-asso.fr/article/consommer-des-produits-dont-les-animaux-ont-ete-alimentes-a-l-herbe-est-il-suffisant-pour-equilibrer-notre-alimentation-en-acides-gras-poly-insatures
https://afpf-asso.fr/article/consommer-des-produits-dont-les-animaux-ont-ete-alimentes-a-l-herbe-est-il-suffisant-pour-equilibrer-notre-alimentation-en-acides-gras-poly-insatures
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❖ 5.2 Value creation by decreasing greenhouse gas emissions 
(GHG) 

Regenerative farming models use less synthetic fertilisers which have a high greenhouse gas 
impact. This form of agriculture is also more fuel-efficient (see previous section). These 
emission reductions are accounted for in the GHG emissions of farms that commit to such 
transition schemes. The calculation of GHG emissions is important for the agri-food industry. 
These sectors need to reduce their carbon footprint as well as the carbon footprint of their 
value chain due to legal requirements on GHG reporting (Scope 3 in GHG protocol emissions 
from suppliers of suppliers). Agri-food chains are sometimes willing to pay for emissions 
measurement, as well as setting up chain premiums on low-emission products. The goal for 
all companies is to achieve carbon neutrality. 
In Austria for example the dairy company “Berglandmilch” recently launched a programme 
where it helps its farmers who sell their milk to Berglandmilch in generating additional income 
via selling of certificates (based on Verified Carbon Standard (VCS)) which they can generate 
when the demonstrably reduce the GHG emission of their farm (e.g. methane reduction due 
to specific feed additives). Similar programmes or projects could be taken into consideration, 
developed and implemented for regenerative agricultural practices.  
The counting of carbon stored through measurement must be separated from the 
evaluation of GHG emissions. Separating the reduction in emissions and sequestration in a 
carbon credit makes it possible to enter into the notion of credits of different values. The food 
sector can encourage the reduction of emissions through sector premiums and the farmer can 
sell the sequestration carbon credit in addition. This also makes it possible to segment the 
source of value for the farmer. No private or public actor can provide the level of value 
necessary to finance the transition alone. 
  

https://www.carbontrust.com/our-work-and-impact/guides-reports-and-tools/what-are-scope-3-emissions-and-why-do-they-matter
https://www.invivo-group.com/fr/malteries-soufflet-lance-la-premiere-filiere-orge-bas-carbone-tracee
https://www.invivo-group.com/fr/malteries-soufflet-lance-la-premiere-filiere-orge-bas-carbone-tracee
https://www.ots.at/presseaussendung/OTS_20240417_OTS0029/milchbauern-koennen-jetzt-auch-klimazertifikate-vermarkten-bild
https://registry.verra.org/app/projectDetail/VCS/2751
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❖ 5.3 Value creation via Carbon Sequestration in soil 
 

Below-ground C sequestration rates for regenerative practices on arable land. Boxplots 
represent the 25th–75th percentile of data, the “x” represents the mean, and horizontal 
lines represent the median. Each dot represents averages calculated in one independent 
study, with the total number of studies for each practice shown in the legend. Positive 
values represent a below-ground carbon sink, while negative values represent C 
emissions. Source: Villat J and Nicholas KA (2024) Quantifying soil carbon sequestration 
from regenerative agricultural practices in crops and vineyards. Front. Sustain. Food 
Syst. 7:1234108. doi: 10.3389/fsufs.2023.1234108 

 
The carbon sequestered in the ground belongs to the farmer, who can choose his/her 
customer (price market) 
Regenerative agriculture produces more humification than mineralization. Therefore the 
amount of organic carbon in the soil increases overtime. Carbon stored in soils could be bought 
by companies to compensate for scope 3 reporting requirements  or sold as an environmental 
contribution for corporate offsetting. For example, Microsoft buys “soils based” projects with 
proven methodologies. 
In mechanisms for transferring value or creating new sources of value, measurement is a key 
element. The market needs proof. The more vague the evidence, the greater the risk of 
greenwashing. The more verifiable and transparent the proof of environmental benefit, 
the more legitimate the justification for value transfer and remuneration. 

❖ Importance of measuring and not modelling for proof of impact 
For a carbon credit buyer, several elements are important. The robustness of the MRV 
(measurement, reporting, verification) is important but also for the overall credibility of 
agricultural carbon credits. This market must progress if we want it to become a tool for 
financing the transition. Proof of the reality of the existence of this credit, the robustness of 
acquisition of this evidence as well as the verification of this evidence are crucial for the 
transparency and credibility of this market. 

https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1234108/full
https://www.microsoft.com/en-us/corporate-responsibility/sustainability/carbon-removal-program
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Therefore the proof of the result must be based on measurement. Modelling on most aspects, 
such as soil organic carbon, presents high risks of approximation and error.  Humification and 
mineralization mechanisms depend on biological parameters and physico-chemical balances 
that are impossible to control in detail and therefore must be considered and measured with 
in-situ sampling.  
Therefore the carbon stored in soils must be measured, not modelled. For example, in the 
following study we can see variations of more than 50% on non-modeled elements. In 
agricultural systems, stoichiometrically balanced nutrient addition to Fresh Organic Matter can 
increase C transfer to Soil Organic Matter by 6 to 52% and importantly reduce the 
mineralization of pre-existing Soil Organic Matter by 24 to 50%.” 
 

Dissimilarity ordination of microbial detritus contribution to soil Carbon in arable agricultural 
and grassland soils MAP = mean annual precipitation, TN = total soil nitrogen, TC = total soil 
carbon, TS = total soil sulfur. Source: Coonan, Elizabeth & Kirkby, Clive & Kirkegaard, J. & 
Amidy, Martin & Strong, Craig & Richardson, Alan. (2020). Microorganisms and nutrient 
stoichiometry as mediators of soil organic matter dynamics. Nutrient Cycling in 
Agroecosystems. 117. 10.1007/s10705-020-10076-8. 
 
This is only part of the margin of error found on the models on some elements. The risk of a 
greenwashing scandal for models with unproven carbon compensation can weaken the entire 
private agricultural environmental contribution mechanism. 
On the other hand, it is also important to take into account the possibilities of the market and 
the transfer of value to define sampling grids compatible with the financing restitution capacities 
for the farmer. The entire value does not have to be spent on  performing the measurement. A 
major part of value must go back to the farmer. 
The best existing tools/systems to provide new value based on regenerative agriculture is 
measurement of benefits over time. 
A measurement (sampling and laboratory analysis by loss on ignition, and soil density 
measure) on a specific GPS point gives a comparable value of this point in time.  

https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
https://www.researchgate.net/publication/341889582_Microorganisms_and_nutrient_stoichiometry_as_mediators_of_soil_organic_matter_dynamics
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For example, to measure organic carbon stock in soils, the FAO and the Verra Standard 
recommend using the ESM Method (in detail):  crossing density and concentration at several 
depths).  
Furthermore, the models do not allow for the inclusion of innovative practices  and link 
real results to them (use of biostimulants, use of microorganisms, permaculture, relay 
cropping, associated crops, rotational grazing, use of humic acids or compost extracts). 

❖ Overview of private value creation initiatives 
- Zukunft Erde: This project of the company Raiffeisen Ware Austria rewards cereal 

farms if they increase the soil humus content. Therefore soil samples are taken and 
targeted fertilisation and cultivation recommendations are derived. If the soil humus 
content has increased in the control periode the farmer earns money from the sale 
of CO2 certificates to companies that want to declare themselves to be climate 
neutral. By 2023 around 100 farmers took part in the programme. 

- Genesis; measure biodiversity, carbon, fertility, water but does not generate carbon 
credits and value for farmers 

- Indigo; model and measure a few samples to learn the model (but no in europe) 
- Humus + Modell Ökoregion Kaindorf: Humus formation programme started in 2007 

in which almost 400 farmers throughout Austria are currently taking part. Its main 
aim is the incorporation of CO2 into the soil. Participating farmers have to take soil 
samples and build up humus within a period of five to seven years and can obtain 
carbon certificates for trading 

- ReGeneration measures the impact of agricultural practices on soil carbon, 
biodiversity and water resources. Generates a carbon certificate including these three 
parameters (Triple C) with international standards VM0042 (for carbon). They also 
support farmers with an individual agronomist. 

- Agreena; Models the carbon, using the cool farmtool and satellite.  
- Climate farmers; Models the carbon, at the same time, they have an associative 

network for sharing knowledge 
- Klim is certifying and selling carbon credits from removals and emission reductions in 

the agricultural sector by modelling. They are mainly performing it within a given 
supply chain, hence seeking to reduce Scope 3 emissions from food companies, such 
as Nestlé or Lorens (in-setting). Yet (1) the positive effect on climate change of 
emission reduction certificates sold to compensate other emission is highly 
questionable, (2) the way the emission reductions as well as the carbon storage is 
calculated is still far from the field reality 

- SoilCapital, models the carbon footprint of farms using the cool farmtool and DNDC 
models. They thus sell the reduction in the footprint of products for the agri-food sectors 

❖ Other groups in area of regenerative agriculture 
- ReGeNL; a 240 million EU societal programme to be launched in 2024 in NLD to 

set in the agricultural transition towards regenerative practices. Government, value 
chain actors, universities and farmer organisations are participating. 

- European Alliance for Regenerative Agriculture (EARA) is a recently founded group of 
European farmers intent on claiming regenerative practices and adding value to the 
definition and practice. 

- CREA Road4Schemes A combined database for more than 160 schemes in the EU, 
with a business model for carbon storage within forestry and agriculture. 

- SAI A platform for over 170 major companies and organisations within agriculture and 
food. 

https://doi.org/10.4060/cb0509en
https://verra.org/program-notice/corrections-and-clarifications-to-agricultural-land-management-methodology-vm0042-and-associated-module/
https://www.sciencedirect.com/science/article/pii/S0167198724000229
https://www.researchgate.net/publication/263493550_An_equivalent_soil_mass_procedure_for_monitoring_soil_organic_carbon_in_multiple_soil_layers
https://www.researchgate.net/publication/263493550_An_equivalent_soil_mass_procedure_for_monitoring_soil_organic_carbon_in_multiple_soil_layers
https://www.agroinnovationlab.com/zukunft-erde-update-on-the-humus-building-programme/
https://www.genesis.live/
https://www.indigoag.com/
https://www.humusplus.at/en/das-projekt/our-vision
https://regeneration.eu/
https://agreena.com/fr/
https://www.climatefarmers.org/
https://www.klim.eco/
https://www.soilcapital.com/fr/
https://www.nextfoodcollective.nl/news/press-release-regenl-ngf-12oct2023
https://eara.farm/
http://reports.crea.gov.it/powerbi/CarbonSchemesInventory.html?fbclid=IwAR2G5aur7Imgj5z5zFXax1GT-d6IDc_OL-Yf0jviXWfC_6w35lhlR1auTg8
https://saiplatform.org/
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- OBC is an organisation which attempts to build a biodiversity certificate and 
biodiversity credits for ecosystems including agriculture 

❖ Value creation via supply-chain integrated approaches  
Another promising approach for value creation would be the development of premium price 
concepts as regenerative agriculture has a great story to tell - products based on these 
practices help to fight climate change, make the agricultural system more resilient, improve 
soil fertility and biodiversity and contain more trace elements, vitamins and antioxidants (see 
previous sections). Companies like Nestle, Bel, Mars, Mac Donald or Rabobank and 
FrieslandCampina for example are committed to supporting the transformation of their supply 
chain. 
An inspiring best practice example on how to achieve value creation for an agricultural practice 
different to conventional farming is the hay milk production in the alpine region, mainly in 
Austria. Farmers renounce to produce and feed silage to their cows and therefore receive a 
higher price for their milk. The association ARGE Heumilch started to collaborate with retailers 
very early and the retailers on the other hand used the environmentally friendly and romantic 
way of hay production (cows on pastures, flowers in the hay, herbaceous smell of hay instead 
of sour smell of silage, etc.) as marketing asset. Therefore, while less than 3% of the milk 
produced in the EU fulfils the criteria of hay milk, hay milk accounts for more than 15% of milk 
delivery in Austria. A similar approach could also be implemented for regenerative agriculture 
in order to accelerate the uptake of regenerative agricultural practices due to a price premium 
provided by the market as regenerative agriculture also comes along with topics ideal for 
marketing (soil fertility, flouring cover crops, earthworms, etc.).  
The agri-food group will be able to sell a more virtuous product (for which proof of virtue 
is the measure of results) at a higher price. The cost will be borne by the consumer. We 
must be vigilant to ensure that the farmers sell their product more expensively (industry 
premium). Regenerative agriculture must not become a market standard without 
providing value to the farmer. 
 

 

❖ 5.4 Value creation via public payments 

❖ Action based payments 
All EU Member States incentivize regenerative agricultural practices (like erosion protection, 
cover crops, minimum tillage, and grassland ploughing prohibition) via action-based payments 
under the CAP. For the 2023-2027 period, the main interventions are eco-schemes (Article 31 
of Regulation (EU) 2021/2115) and agri-environmental and climate commitments (Article 70 of 
the same regulation). 

❖ Results based payments 
This CAP support approach pays farmers for achieving specific results rather than following 
prescribed practices. This method allows farmers to use their expertise to meet agreed targets. 
The website of the EU CAP Network  provides some good examples, though it does not cover 
all CAP 2023-2027 measures. Most current results-based payments in the EU focus on 
biodiversity. However, due to legal requirements (Article 70(4) of Regulation (EU) 2021/2115), 
these payments are still based on compensating additional costs and income foregone, most 
likely associated to the achievement of the results not the value of the service provided to other 
sectors or society. 

https://www.obiocert.com/
https://www.arla.com/sustainability/the-land/regenerative-dairy-farming/
https://www.nestle.fr/generation-regeneration/accompagner-transition-agriculteur
https://www.groupe-bel.com/fr/nos-engagements/agriculture-regeneratrice/
https://www.mars.com/news-and-stories/press-releases-statements/mars-partners-worlds-leading-food-farming-businesses-action-plan-regenerative-farming
https://www.mcdonalds.fr/nos-engagements/rapport-d-impact-2022/en-concertation-avec-le-monde-agricole
https://www.accountingforsustainability.org/en/index.html
https://www.accountingforsustainability.org/en/index.html
https://www.sustainable-markets.org/taskforces/agribusiness-task-force/
https://www.sustainable-markets.org/taskforces/agribusiness-task-force/
https://www.heumilch.com/en/heumilch/arge-heumilch/
https://www.heumilch.com/en/heumilch/arge-heumilch/
https://agridata.ec.europa.eu/extensions/DashboardCapPlan/catalogue_interventions.html
https://eu-cap-network.ec.europa.eu/search_en?fulltext=result+based+payments
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6. Conclusions 

The existing data and evidence shows largely the advantages of regenerative agriculture for 
the environment as well as for society and farmers themselves but in some cases they could 
arise only after a transition period with increased investments and management costs as well 
as decreased yields, especially within the first years. 
The agronomic and economic benefits that could prompt farmers to make the transition are 
tangible. But the pending question is how to generate a visible income flow and agronomic 
support to farmers that implement regenerative agricultural practices. On the other hand, many 
farmers do not want to change their practices as regenerative agriculture comes along with 
additional dependencies on natural processes. Risk aversion is increasingly important for 
European farmers. Overall indebtedness and costs are on the rise, as is climate risk.  
Therefore agronomic support and economic incentives will be key to successfully transforming 
farms from a conventional system to regenerative agriculture. This agronomic support 
responds to two obstacles. The first is that farmers are not alone in the face of local societal 
pressure. They share these doubts and obstacles. The second is that they acquire agronomic 
knowledge. They are making progress on technical itineraries adapted to these new schemes. 
On the economic side, regenerative agriculture needs to prove its virtue. Socially, it must 
become a response to the challenges of the future. Measuring the benefits of regenerative 
agriculture is the basis for the possibility of comparison of regenerative agriculture with other 
farming practices as well as remuneration of its implementation. Farmers in these new 
schemes can therefore boast of the environmental benefits achieved thanks to measurement. 
The implementation of value transfers linked to the environmental benefits detailed above 
would To make this new form of agriculture more competitive, the value resulting of the 
environmental benefits (described in previous sections) should be transferred across the food 
chain towards the farmers level 
Measurements are more credible and robust than modelling for environmental results. The 
combination of the measurements and modelling could reduce costs of acquisition of  data on 
regenerative agriculture. The goal is to finance farmer transition and not just the measurements 
and certification. The credibility of programs depends on the real environmental value created 
by and the level of financial support associated with the implementation of regenerative 
agricultural practices. All this with the aim of avoiding greenwashing scandals which penalise 
the whole situation like what has already happened in the renaturation of tropical ecosystems.      
 

7. Research needs 

General issues 
 
Impact of regenerative agriculture an all three pillars of sustainability 
So far the research on regenerative agricultural practices is mainly focused on the ecological 
dimension of sustainability. More research is needed on how the transition to regenerative 
agriculture affects the social and economical dimension of sustainability as well as on the 
advantages/disadvantages/trade-offs of all three dimensions of sustainability in different types 
of farms (arboriculture, market gardening, field crops, livestock) at the different stages of 
transition within different socio-economic and biophysical contexts. 

https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
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Applicable to all types of farms that apply or want to apply regenerative agricultural practices. 
Relevant mainly for farmers and farm advisors. 
Impact of climate change on regenerative agricultural practices 
The accelerating climate change will have an impact on regenerative agricultural practices. 
Promising approaches that have been implemented within the last years may not be fit for the 
near future shaped by higher temperature and weather uncertainty due to climate change (e.g. 
due to mild winters, longer vegetation periods, etc.). Data is needed to understand the impact 
of climate change on regenerative agricultural practices. 
Applicable to all types of farms that apply or want to apply regenerative agricultural practices. 
Relevant farmers as well as farm advisors but it varies due to the variety of impacts of climate 
change on agricultural production. 
 
Technical issues 
Investments in regenerative agriculture - initial hurdle or overrated? 
The implementation of regenerative agricultural practices comes along with a need of new 
machineries, tools and methods. Purchasing for example a new seeder or min-tillage 
machinery is a huge initial hurdle for many farmers. Research is needed on low input 
investments to make implementation of regenerative agriculture less cost intensive. 
Applicable to all types of farms that apply or want to apply regenerative agricultural practices 
but e.g. dry regions will face other investment needs compared to humid regions. Relevant 
farmers as well as farm advisors and agricultural machinery manufacturers.  
 
Make organic no-till systems the number one choice 
Organic direct seeding comes along without the use of pesticides and synthetic fertilizers which 
allows the accumulation of a broad variety of environmental benefits. But so far more 
understanding is needed on understanding of interactions between regenerative practices and 
organic production systems. The aim is to combine benefits of organic farming and 
regenerative agriculture based on better understanding of interactions between these two 
agricultural practices. 
Applicable to all types of farms that apply or want to apply regenerative agricultural practices 
in combination with organic practices. Relevant mainly for farmers and farm advisors. 
 
Long term comparability of soil samples 
Across the EU and even within Member States different methods are used for soil sampling. 
In order to increase the knowledge on the soil quality and soil dynamics the quality and 
comparability (between regions but also between years) need to be increased, especially if 
long term comparisons are pursued. 
Applicable to all of the EU agricultural area and very high relevance to RA but also to other 
agricultural systems or compensation programs that make use of soil sampling. 
 
 
Ecological performance 
Impact of regenerative agriculture on the environment 
There is a significant need for better and consolidated access public data on the environmental 
benefits of regenerative agricultural practices (humus, water, air and biodiversity) based on 
measurement in different agricultural regions and farm types. This information is highly 
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necessary for communicating the value added towards consumers/society, demanding higher 
product prices from downstream supply chain partners and monetizing the environmental 
services provided by implementing regenerative agricultural practices. 
 
Impact of regenerative agriculture on the water cycle 
There is still research needed in order to identify the impact of and interactions between 
regenerative agricultural practices and the water cycle. More knowledge is needed on the 
infiltrability of water in soils, link between vegetation and groundwater,  the levels of 
evapotranspiration of different crops as well as the impact of regenerative agricultural practices 
on infiltration, retention and water availability. 
Applicable to all types of farms that apply or want to apply regenerative agricultural practices. 
Relevant especially for arable farmers in dry regions with reduced (ground) water availability 
as well as farm advisors.  
 
Safeguard soil fertility in times of accelerating climate change 
The climate has a crucial influence on soil fertility. As human-induced climate change is 
accelerating knowledge is necessary on how it affects soil fertility of agricultural land (e.g. due 
to heavy rainfalls, drought, etc.). It is not enough to increase soil fertility in the short term but 
to keep it high in the long term although external factors like climate are changing. Knowledge 
is needed on how to achieve this state. 
Applicable to all of the EU agricultural area and very high relevance to RA but also to other 
agricultural systems that rely on soil fertility. 
 
Maintenance of already high humus content in soils 
In several agricultural areas of the EU (especially in areas with a long tradition of organic 
farming or reduced tillage and catch crops) a high/optimal humus content has already been 
reached. What needs to be considered in the management of those agricultural areas in order 
to maintain the high humus content, which management practices fit the most? How can 
maintenance of high humus content be incentivized? 
Applicable in regions with high humus content, e.g. regions with long tradition of organic 
farming. Relevant mainly for arable farmers. 
 
Economic performance 
Data on farm performance as leverage for success 
In order to accelerate the implementation of regenerative agriculture technical and economic 
data of farms and its in-depth analysis are needed (risk aversion, debt dependence, willingness 
to invest in regenerative agriculture, etc.). Such data will also make it possible to precise 
potential gains and losses linked to the transition as well as reductions and increases in costs, 
productivity and investments. 
Applicable to all types of farms that apply or want to apply regenerative agricultural practices. 
Relevant farmers as well as farm advisors.  
 
Generate value added for regenerative agricultural practices from supply chain 
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Regenerative agriculture has a great marketing potential for downstream supply chain partners 
which so far is widely unused. In order to accelerate the uptake and implementation of 
regenerative agriculture in the EU concepts are necessary on how to increase revenue for 
farmers applying regenerative agricultural practices and communicate the benefits of those 
practices towards consumers. 
Applicable to all of the EU agricultural area where RA practices are implemented. Relevant for 
farmers as well as downstream supply chain businesses like mills, bakeries, retailer, etc.. 
 
Regenerative practices impact on productivity 
There is still not enough information available if and how  and under which conditions 
regenerative agricultural practices reduce or increase productivity as well as yield per hectare 
compared to conventional farming practices. How could lower yield/productivity be reduced 
and how could higher yield/productivity be increased. 
Applicable to all of the EU agricultural area and relevant for all approaches of RA in the different 
regions of the EU. 
 
Cost and time efficient practices for mechanical removal of catch crops 
By now the most “efficient” practice for the removal of catch crops and its residues is the use 
of chemical herbicides (e.g. glyphosate) which come along with a lot of disadvantages for the 
environment like harm to non target species. In order to make regenerative agriculture more 
sustainable alternative practices for removal of catch crops need to be developed that aren't 
harmful for environment but also economically attractive.  
Applicable to all of the EU agricultural area and very high relevance to RA but also to other 
agricultural systems that contain catch crops as well as companies that produce organic plant 
protection products or machineries for mechanical removal. 
 

8.  Ideas for further actions / innovative projects 
○ New technical itineraries 

● Climate change necessitates adapting farming techniques and increasing risk 
management. 

● Farmers learn new methods: few tillage/no-tillage, plant cover, biostimulants, biomass 
production, agroforestry. 

● Knowledge sharing between farmers and training of farmers through agronomic 
support and territorial groups are crucial for transitioning. 

○ Public data on environmental performance evolution 

● Private companies' measurements form the basis for value transfers, potentially 
centralized by the European Commission. 

● The Agri-food data portal of EC could offer anonymized data access, especially on 
agro-ecological practices and precise environmental analyses of CAP 
implementation. 

● Mapping European soils with this data helps link practices to environmental 
outcomes, enhancing local societal pressure for sustainable practices. 
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○ Soil Organic Content (SOC) measurement 

● SOC measurement helps characterize European soils, tracking carbon content and 
its evolution. 

● Data on water infiltrability, consumption, and biodiversity performance aids in 
comparing trends over time. 

● Reliable measurements inform strategic agricultural policy, potentially funded by the 
European Commission. 

○ Satellite data integration 

● Plot-level data (water, carbon, biodiversity, cover crops) combined with satellite 
images (albedo, NDVI) reveal agrosystems' radiative effects. 

● This comprehensive data could refine indicators for measuring agriculture's climatic 
impact, beyond CO2, CH4, and N2O. 

● Different agrosystems' seasonal impacts on radiative effects of water vapor can be 
considered. 

○ Marketing strategies for regenerative agriculture 

● Regenerative agriculture offers marketing potential with increased soil biodiversity 
and sustainable practices. 

● Collaboration among farmers, processing companies, and retailers can create 
premium markets for regenerative products. 

● Projects need to highlight visible regenerative agriculture’s benefits like increased 
earthworms, flowering cover crops, and rich humus soil. 

○ Potential EIP-AGRI Operational Groups 

● Pilot projects with 3-5 transformed farms measure social, environmental, and 
economic impacts in a territory. 

● Combining agronomic approaches, environmental/energy externalities, and 
innovative legal structures to test the feasibility of regenerative models. 

● Funding pilots should involve various stakeholders for environmental benefits, such 
as biodiversity, water resources, and carbon sequestration. 

○ Comparison of environmental results from different models 

● Comparing regenerative, organic, and conventional agriculture in similar contexts can reveal the 
real value of each model. 

● Measuring environmental, social, and economic results in territories helps approximate the 
effectiveness of different agricultural systems. 

● Insights from these comparisons can guide better agricultural practices and policy decisions. 

 
 

9. Thanks  
Many thanks to the many relevant feedback and writing help from the EIP-AGRI Support 
Facility team 



E U  C A P  N E T W O R K  F O C U S  G R O U P  
R E G E N E R A T I V E  A G R I C U L T U R E  F O R  S O I L  H E A L T H  

M I N I  P A P E R  ‘ V A L U E  C R E A T I O N  T H R O U G H  R E G E N E R A T I V E  
A G R I C U L T U R E ’  

 

 

 

 
Many thanks for the organisation of these exchanges and visits by the EU CAP NETWORK 
which allowed us to work and build this file on regenerative agriculture and value 

 

https://eu-cap-network.ec.europa.eu/index_fr

