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Co-benefits of the CRCF
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https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/events/2025_eo_for_monitoring_reporting_and_verification_of_carbon_removals
https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/events/2025_eo_for_monitoring_reporting_and_verification_of_carbon_removals
https://climate-energy.eea.europa.eu/topics/climate-change-mitigation/land-and-forests/events/2025_eo_for_monitoring_reporting_and_verification_of_carbon_removals
https://digitaf.eu/about/
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CRCF (2024/3012) Co-benefits.
These repeat the six environmental objectives of 

the Sustainable Finance Taxonomy (2020/852)

Article 7 (Sustainability (Do No Significant Harm)

An activity shall do no significant harm to the environment and 
may generate co-benefits for one or more of the following 
sustainability objectives

A. climate change mitigation beyond the net carbon removal 
benefit and net soil emission reduction benefit referred to in 
Article 4(1) and (2);

B. climate change adaptation;
C. the sustainable use and protection of water and marine 

resources;
D. transition to a circular economy, including the efficient use of 

sustainably sourced bio-based materials;
E. pollution prevention and control;
F. protection and restoration of biodiversity and ecosystems, 

including soil health as well as avoidance of land degradation.

Article 8 (Certification Methodologies) .. shall .. 
B. promote the protection and restoration of biodiversity and 

ecosystems;

See draft “technical screening 
criteria for sustainable agriculture”
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How to measure the “protection and restoration of biodiversity 
and ecosystems”? 

Step 1: use the indicators proposed in 
the CRCF “draft methodology”

Step 2: add indicators and practices 
from the Nature Restoration Regulation

Step 3: use the existing CAP Agri 
Environmental Indicators (AEIs)

Step 4: add farm and parcel scale to the 
existing CAP AEI Indicators

Step 5 link to parcel-scale calculation of 
LULUCF/AFOLU emissions

Step 6: add modern biodiversity 
monitoring to the CAP AEIs.

Step 7: quantify the co-benefits of 
nature based solutions like agroforestry

https://www.ecologic.eu/sites/default/files/publication/2024/30020-Ensuring-carbon-farming-delivers-sustainability-benefits-pb.pdf
https://zenodo.org/records/14937786
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Step 1 - Use the flexibility in the draft CRCF “methodolgy”

The latest draft CRFC “methodologies”  for “agriculture 

and agroforestry” (link); “afforestation” (link) and 

peatland rewetting (link) leave the co-benefit indicators 

open - see EURAF Policy Briefing #20

https://docs.google.com/document/d/1YQtJMn8n7aE7LncUA_zCMkCX91iP3qey/edit
https://docs.google.com/document/d/1pRiLzRiGpWXVpe6sVkn9sFA5obyVIMie/edit
https://drive.google.com/file/d/1iVSOgdHI6z-G9L7PNd5etRBHMft_Pg3n/view
https://doi.org/10.5281/zenodo.16939713
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STEP 1 - Indicators proposed in the CRCF draft methodology

Promoting the protection and restoration of biodiversity and 
ecosystems:

1. The activity has been demonstrated in peer-reviewed scientific literature to have beneficial

impacts for biodiversity protection or restoration.

2. The activity corresponds to at least one of the measures in the NRR “typology of measures”

(NRR Annex VII) and is consistent with restoration within the meaning of Article 3(3) of the NRR

and with the relevant national restoration plan.

3. The activity is qualitatively demonstrated to contribute to improved condition or maintain good

condition of a habitat type or a habitat of species of Union interest, using established

methodologies such as those under the Habitats and Birds Directive, or the EU-wide

methodology on mapping and assessing ecosystem condition for other ecosystems;

4. In the case of agroforestry, the activity aligns with the recommendations for designing and

managing agroforestry systems included in the EU Guidelines on biodiversity friendly

afforestation, reforestation and tree planting.
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Step 2 - Use indicators and practices from the EU 
Nature Restoration Regulation

See EURAF Policy Briefing #18 “Agroforestry and 

the EU Nature Restoration Regulation” 

https://zenodo.org/records/15672356
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STEP 2: Indicators and Practices in the Nature Restoration 
Regulation (2024/1991)

Agriculture (Article 11 & Annex IV) , MS choose two from three of ..
• Grassland butterfly index (species considered to be characteristic of European grasslands and which 

occur in a large part of Europe, covered by the majority of the Butterfly Monitoring Schemes - based on 
the geometric mean of species trends)

• Stock of organic carbon in cropland mineral soils (tonnes organic carbon/ha - in cropland mineral soils 
to a depth of 30 cm)

• Share of agricultural land with high-diversity landscape features (buffer strips, hedgerows, individual 
or groups of trees, tree rows, field margins, patches, ditches, streams, small wetlands, terraces, cairns, 
stonewalls, small ponds and cultural features, are elements of permanent natural or semi-natural 
vegetation present in an agricultural context which provide ecosystem services and support for 
biodiversity).  But excludes “productive trees” unless in “sustainable agroforestry systems” and excludes 
most types of productive agricultural use - e.g. grazing or slurry spreading

Trends shall be measured in the period from 18 August 2024 until 31 December 2030, and 
every six years thereafter, until “satisfactory” levels are reached
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STEP 2: Indicators and Practices in the Nature Restoration 
Regulation (2024/1991)

Forestry (Article 12 & Annex VI)  - MS must choose 7 of 8 

1. Standing deadwood* (non-living standing woody biomass m3/ha)

2. Lying deadwood* (m3/ha non-living woody biomass lying on the ground)

3. Share of forests with uneven-aged structure (% of forests available for wood supply)

4. Forest connectivity* (index (0-100) compactness of forest covered areas - index: 0 - 100).

5. Common forest birds index (index based on a specific list in each MS)

6. Stock of organic carbon (tCO2/ha in litter and mineral soil to a depth of 30 cm)

7. Share of forest dominated by native tree species ( % of total area with >50 % native tree species)

8. Tree species diversity (index - mean number of tree species in forest areas) 

Trends shall be measured in the period from 18 August 2024 until 31 December 2030, and 
every six years thereafter, until “satisfactory” levels are reached.

Stars show indicators likely to worsen wildfires - and potential GHG emissions
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STEP 2: Indicators and Practices in the Nature Restoration 
Regulation (2024/1991)

Potential nature restoration practices (Annex VII of the NRR)

1) Restore wetlands, by rewetting drained peatlands, removing peatland drainage structures or de-poldering and
discontinuing peat excavation.
(2) Improve hydrological conditions by increasing quantity, quality and dynamics of surface waters and 
groundwater levels for natural and semi-natural ecosystems.
(3) Remove unwanted scrub encroachment or non-native plantations on grasslands, wetlands, forests and sparsely
vegetated land.
(4) Apply paludiculture.
(5) Re-establish the meandering of rivers and reconnect artificially cut meanders or oxbow lakes.
(6) Remove longitudinal and lateral barriers,such as dikes and dams; give more space to river dynamics and restore
free-flowing river stretches.
(7) Re-naturalise riverbeds and lakes and lowland watercourses by, for example. removing artificial bed fixation,
optimising substrate composition, improving or developing habitat cover.
(8) Restore natural sedimentation processes.
(9) Establish riparian buffers, such as riparian forests, buffer strips, meadows or pastures.
(10) Increase ecological features in forests, such as large, old and dying trees (habitat trees) and amounts of lying 
and standing deadwood.

Red = Likely net GHG removal; Orange = Uncertain net GHG removal, Black = no or negative GHG effect
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STEP 3: Indicators and Practices in the Nature Restoration 
Regulation (2024/1991)

11) Work towards a diversified forest structure in terms of, for example, species composition and age, enable natural regeneration 
and succession of tree species.

(12) Assist migration of provenances and species where it may be needed due to climate change.

(13) Enhance forest diversity by restoring mosaics of non-forest habitats such as open patches of grassland or heathland, ponds or 
rocky areas.

(14) Make use of ‘close-to-nature’ or ‘continuous cover’ forestry approaches; introduce native tree species.

(15) Enhance the development of old-growth native forests and mature stands, for example, by abandonment of harvesting or by 
active management which favours development of autoregulatory functions and appropriate resilience.

(16) Introduce high-diversity landscape features in arable land and intensively used grassland, such as buffer strips, field margins 
with native flowers, hedgerows, trees, small forests, terrace walls, ponds, habitat corridors and stepping stones, etc.

(17) Increase the agricultural area subject to agro-ecological management approaches such as organic agriculture or agro-forestry,
multi cropping and crop rotation, integrated pest and nutrient management.

(18) Reduce grazing intensity or mowing regimes on grasslands where relevant and re-establish extensive grazing with domestic 
livestock and extensive mowing regimes where they were abandoned.

(19) Stop or reduce the use of chemical pesticides as well as chemical and animal manure fertilisers.

(20) Stop ploughing grassland and introducing seeds of productive grasses

Potential restoration practices (Annex VII of the NRR)

Red = very likely net GHG removal; Orange = Uncertain net GHG removal, Black = no effect on removals
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STEP 3: Indicators and Practices in the Nature Restoration 
Regulation (2024/1991)

(21) Remove plantations on former dynamic inland dune systems to re-enable natural wind dynamics in favour of open habitats.

(22) Improve connectivity across habitats to enable the development of populations of species, and to allow for sufficient individual or 
genetic exchange as well as for species’ migration and adaptation to climate change.

(23) Allow ecosystems to develop their own natural dynamics for example by abandoning harvesting and promoting naturalness and 
wilderness.

(24) Remove and control invasive alien species, and prevent or minimise new introductions. 

(25) Minimise negative impacts of fishing activities on the marine ecosystem, for example by using gear with less impact on seabed.

(26) Restore important fish spawning and nursery areas.

(27) Provide structures or substrates to encourage the return of marine life in support of the restoration of coral, oyster or boulder reefs.

(28) Restore seagrass meadows and kelp forests by actively stabilising the sea bottom, reducing and, where possible, eliminat ing pressures 
or by active propagation and planting.

(29) Restore or improve the state of characteristic native species population vital to the ecology of marine habitats by conducting passive or 
active restoration measures, for example, introducing juveniles.

(30) Reduce various forms of marine pollution, such as nutrient loading, noise pollution and plastic waste. 

(31)) Increase urban green spaces with ecological features, such as parks, trees and woodland patches, green roofs, wildflower grasslands, 
gardens, city horticulture, tree-lined streets, urban meadows and hedges, ponds and watercourses, taking into consideration, inter alia, 
species diversity, native species, local conditions and resilience to climate change.

(32) Stop, reduce or remediate pollution from pharmaceuticals, hazardous chemicals, urban and industrial wastewater, and other waste 
including litter and plastics as well as light in all ecosystems.

(33) Convert brownfield sites, former industrial areas and quarries into natural sites.

Potential restoration practices (Annex VII of the NRR)

Red = proven carbon sequestration effect; Orange = carbon sequestration effect uncertain
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Step 3 - Use CAP Agri-Environmental Indicators

See EURAF Policy Briefing #70 “Agroforestry and 

simplification of the CAP”

https://zenodo.org/records/15130516
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STEP 3: Use existing CAP Agri-Environment 
Indicators 

See 2006 Guidelines “Development of agri-environmental indicators for 
monitoring the integration of environmental concerns in the CAP” 



p. 14

STEP 3: Agri-Environment Indicators (1)

Circles showing potential input from Earth Observation

https://docs.google.com/spreadsheets/d/1hEJ0p43fdm1Z7XXJ1YR7FgW7fZecNaLIULVwrZI5ww0/edit?gid=1432842808#gid=1432842808
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STEP 3: Agri-Environmental-Indicators (2)

Circles showing potential input from Earth Observation

https://docs.google.com/spreadsheets/d/1hEJ0p43fdm1Z7XXJ1YR7FgW7fZecNaLIULVwrZI5ww0/edit?gid=1432842808#gid=1432842808
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STEP 3 Agri-Environment-Indicators (3)

Circles showing potential input from Earth Observation

https://docs.google.com/spreadsheets/d/1hEJ0p43fdm1Z7XXJ1YR7FgW7fZecNaLIULVwrZI5ww0/edit?gid=1432842808#gid=1432842808
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Step 4 - Add farm and parcel data to the existing 
CAP AEI Indicators

See EURAF Policy Briefing #68 - “Availability and use 

of IACS geospatial data in the EU”

https://zenodo.org/records/15712678


p. 18

STEP 4: The Need for Open Data!! - compliance for LPIS/GSAA data with the 
EU HVD Reg (2023/238) (EURAF Research Report #8)

https://docs.google.com/document/d/1hP7LFd7teIZUPe-phKmX5UGwkvRiJjl3h_ztgGiWz7Q/edit?tab=t.0
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STEP 4: Italian regions which have 
achieved partial compliance with the 
High Value Datasets Regulation for 
GSAA and LPIS data (EURAF Research 
Report #20)

https://docs.google.com/document/d/1CYOVSQAQgFZtek5ZOeXIO3vvXPPfn_iyhnMcUAhCwT4/edit?tab=t.0
https://docs.google.com/document/d/1CYOVSQAQgFZtek5ZOeXIO3vvXPPfn_iyhnMcUAhCwT4/edit?tab=t.0
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STEP 4 German regions which have achieved 
partial compliance with the High Value 
Datasets Regulation for GSAA and LPIS data 
(EURAF Research Report #21)

https://docs.google.com/document/d/1hRNq67DsEvIJ6rvz0EBnG_1VBXNAoBZAjAgTnbH90yQ/edit?tab=t.0#heading=h.96e27r5bklab
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Step 5 - Link to parcel-scale calculation of 
LULUCF/AFOLU emissions

See EURAF Policy Briefing #17 - “Agroforestry in the 

revised LULUCF Regulation”

https://zenodo.org/record/7907132
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STEP 5: Difference between FOREST and 
AGROFOREST

Definition of FOREST: 

A minimum area of land of 0.05-1.0 hectares with tree 

crown cover (or equivalent stocking level) of more than 10-

30 per cent with trees with the potential to reach a 

minimum height of 2-5 metres at maturity in situ… 

UNFCCC - Marrakesh Accords CCC/CP/ 2001/13/Add.1  

Definition of PERMANENT GRASSLAND:

One choice available to Member States in their CAP Strategic 

Plans is:  “including other species such as shrubs and or 

trees which could be grazed and/or produce animal feed, 

where grasses and other herbaceous forage are traditionally 

not predominant or are absent in grazing areas”

(But this option has been selected only by ES and IE over their 

whole territory, and by BEW, DE, IT, PT and SE over part of 

their territories)

EU Member States defined their forests in the LULUCF 
Regulation (2018/841)- blocks smaller than “forests” are 
“agroforestry” on grassland or cropland.
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STEP 5 LPIS orthophotos shows the density and distribution of individual trees.

This shows a scene near Trujillo from the Spanish Land Parcel Identification System (SIGPAC).  An automatic 

algorithm - based on tree crown-cover, slope and bare ground - calculates the eligibility of each parcel direct 

payments



STEP 5: Sharing data between CRCF and AFOLU estimates
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Step 6 - Add modern measurement methods for 
biodiversity

See EURAF Policy Briefing #66 - Agroforestry for 

carbon farming - biodiversity and the protection of 

ecosystems

https://zenodo.org/records/14937786
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STEP 6: Modern methods to quantify biodiversity in the EU ...

Environmental DNA (eDNA) Metabarcoding This non-invasive technique analyzes genetic material from environmental samples 

(like water or soil) to identify the presence of a wide range of species without direct observation.

Remote Sensing and Satellite Imagery High-resolution satellite imagery and LiDAR are used to map and monitor habitats and 

ecosystem health over vast areas, assessing factors like vegetation and land-use change.

Acoustic Monitoring Automated sensors record environmental sounds to identify and monitor vocalizing species such as birds, 

bats, and amphibians, providing insights into their populations and behaviors.

Artificial Intelligence and Machine Learning AI algorithms automate the process of analyzing large datasets, such as identifying 

species from camera trap images or audio recordings, which significantly speeds up biodiversity assessment.

Citizen Science This method engages the public in collecting biodiversity data through mobile apps and projects, creating 

massive, geographically extensive datasets of species sightings.

Genomic Techniques Advances like DNA barcoding and whole-genome sequencing provide deep insights into biodiversity, 

helping to precisely identify species and assess the genetic diversity within populations.

Camera Trapping Motion-activated cameras are deployed to survey wildlife, especially elusive mammals, gathering data on 

species presence, abundance, and behavior with minimal disturbance.

Drone (UAV) Technology Drones equipped with high-resolution cameras provide flexible and detailed aerial data for habitat 

mapping, wildlife counts, and monitoring ecosystem changes in hard-to-reach areas.

Biodiversity Footprinting This is an assessment method used to calculate the impact of economic activities, products, or 

investments on biodiversity, helping to guide more sustainable business practices.

Species Distribution Models (SDMs) These are computer algorithms that combine species observation data with environmental 

variables to predict and map potential habitats, which is essential for conservation planning and predicting climate change impacts.
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Step 7 - Quantify the co-benefits and land availability for  
nature based solutions like agroforestry

See EURAF Policy Briefing #2 - Agroforestry in the EU 

Forest Strategy

https://zenodo.org/records/7936685
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STEP 7:  Adaptation to climate change (R12): 
“Share of agricultural land under commitments to improve climate adaptation”

E.g. Wind: Cyclone Klaus destroyed 6 million M3 of timber in France in 2009, but 
agroforestry areas in its path were untouched because of deeper roots.
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STEP 7: Reducing emissions in the livestock sector (R.13): 
“Share of livestock units under support to reduce GHG emissions and/or ammonia, including manure 

management.”
E.g. In addition to the animal welfare 
effects of shade and shelter, tree 
foliage (e.g. coppicing) can give animal 
feed high in both tannins and protein -
which can reduce methane emissions
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STEP 7: Carbon storage in soils and biomass (R.14): 
“Share of agricultural land under commitments to reducing emissions, maintaining and/or 

enhancing carbon storage (permanent grassland,  agroforestry)”

https://docs.google.com/document/d/1XP15TIHtyYvYsXYWtQkWECJYWrLVsQl1PDBUQJ8OXgg/edit#heading=h.ihunypndb2
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Green energy from agriculture and forestry (R.15):
“Investments in renewable energy production capacity, including bio-based (MW)”

E.g. Bioenergy already gives 2/3rds of Europe’s Renewable Energy, and wood products half.  Can agroforestry 
contribute further to this without losing more land from agriculture?
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Improving soils (R.18): 
“Share of agricultural land under management commitments beneficial for soil management”

Agroforestry has proven benefits in increasing soil carbon, soil structure and soil health

Agroforestry potential for adaptation to climate change: A soil-based perspective, Soil Use and Management 39 (3) 1006-1032.

https://doi.org/10.1111/sum.12932
https://doi.org/10.1111/sum.12932
https://doi.org/10.1111/sum.12932
https://doi.org/10.1111/sum.12932
https://doi.org/10.1111/sum.12932
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Improving air quality (R.19):
“Share of agricultural land under commitments to reduce ammonia emission”

Trees can can recapture from 20% (trees planted 

around housing systems), to 45% (livestock as 

understorey silvopastoral systems) of ammonia.

Trees planted in ammonia hotspots lead to reduced 

N deposition on nearby sensitive habitats.

Costs of planting and managing trees

(ignoring future yields) were similar 

to other methods of abatement.

See Bealey, W. J., B. Loubet, C. F. Braban, D. Famulari, M. R. 

Theobald, S. Reis, D. S. Reay, and M. A. Sutton. 2014. “Modelling 

Agro-Forestry Scenarios for Ammonia Abatement in the Landscape.” 

Environmental Research Letters: 9 (12): 125001.
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Protecting water quality (R.20) : “Share of 

agricultural land under management commitments for water 

quality”

Groups of farmers can design small-scale tree planting to maximise rainfall 

penetration and minimise flood risk (Pontbren, Wales)

Details here

https://www.therrc.co.uk/sites/default/files/projects/27_pontbren.pdf
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Sustainable nutrient management (R.21):
“Share of agricultural land under commitments related to improved nutrient management”

Positive Effects:
- Root “safety-net”
- Nitrogen fixation
- Shared mycorrhizae
- Soil structure/ SOM
- Enhanced soil carbon
- Root exudates
- Leaf and root litter
- Leaf forage/Manure
- Higher LER
- Hydraulic Conductivity
- Erosion control
- Reduced leaching
- Ammonia sorption
- Soil drying spring/autumn
- Hydraulic lift
- Riparian bufferstrips
- Water breaks
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Sustainable water use (R.22): 
“Share of irrigated land under commitments to improve water balance”

Waterbreak design to protect levees and limit flood 
damage

Agroforestry waterbreak … Gardon valley

Heuvelland, Flanders. Fruit 

trees & shrubs to be planted 

on the berm.

Berm & swale AF on same farm, 

after berm was planted with 

strawberries.

The Biotic pump .. how forests bring the rain  
https://youtu.be/kKL40aBg-7E

https://youtu.be/kKL40aBg-7E
https://youtu.be/kKL40aBg-7E
https://youtu.be/kKL40aBg-7E
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Environment-climate-performance through investment (R.23): 
“Share of farmers with support in investments related to care for the environment or climate”

Crop Protection

● tree rows can serve as a refuge for crop-pests & 

weeds but also shelter species which predate on 

pests

Biodiversity

● flowers of trees & tree rows provide  nectar and pollen 

● fruit and mast gives food for birds and wild animals. 

● insects are food for birds and bats

● bats need lines of trees to navigate

● landscape corridors give small mammals foraging 

and migration

● vegetation in tree rows gives habitats for 

bumblebees wildflowers in the tree-rows favour 

pollinators  - like bumblebees, bees, butterflies, 

moths, flies, beetles, wasps and thrips

Biocontrol of wheat aphid
Long 

hoverfly
7-spotted 

Ladybird

Parasitoid 

Wasp
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Step 8 - emphasise that we are failing 
the LULUCF Challenge and that massive 
tree-planting is needed NOW
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Most recent Climate 
Predictions (EEA 2022)

Europe is NOT on target

Agriculture must play a 
part
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EURAF Target - "10% tree crown cover on ALL agricultural land by 2040" Turning the red green

Den Herder et al. (2017) estimate that the 
total area under agroforestry in the EU 27 is 
about 15.4 million ha which is equivalent to 
about 3.6% of the territorial area and 8.8% 
of the utilised agricultural area.

Den Herder et al (2020) show that 1.69 
million km2 of European agricultural land 
has 0% tree cover. An area of 1.71 million 
km2 of agricultural land has less than 1% 
tree cover.  This should be the priority area 
for agroforestry tree planting.

We can´t repeat this TCD% x CORINE 100m map with COPERNICUS 10m grassland ... because trees (>10%TCD) are masked

Priority planting areas, where tree cover 
density (% tree cover) on agricultural land 
is particularly low. Source: Copernicus tree 

cover density 2015 overlaid on LUCAS 
agricultural land use.

https://www.researchgate.net/publication/315380865_Current_extent_and_trends_of_agroforestry_in_the_EU27
https://docs.google.com/document/d/1dd0-pugx92iEzlsa3CwtmqN57NIEu-5Sr_reaoFXtJg/edit
https://docs.google.com/document/d/1dd0-pugx92iEzlsa3CwtmqN57NIEu-5Sr_reaoFXtJg/edit#heading=h.3z7ojzeci5ug
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