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Carbon farming refers to the adoption of (agricultural) management practices for increasing organic carbon storage 

in soils and woody biomass. By storing carbon on agricultural field parcels, CO2 is removed from the atmosphere, 

allowing agriculture to contribute to the fight against climate change. 

To sequester additional carbon in the soil, several techniques can be applied. Adapting the crop rotation with 

crops that leave more carbon in the soil in the form of crop residues and/or roots is one of them. Another 

method is to add organic amendments in the soil that are rich in stable organic carbon such as farmyard 

manure or compost. 

Storing carbon in the soil also has numerous other benefits. Increased organic carbon contents have a positive 

effect on chemical and physical soil quality, soil life and improved plant growth. Soils with higher organic 

carbon content show improved resistance to erosion and extreme weather conditions, among other things. 

As a result, agricultural yields are expected to be more stable and less affected by drought and extreme 

precipitation. 

Carbon farming can also be seen as a green business model, wherein farmers are paid for the additional carbon 

storage they achieve. These financial incentives can be derived from public or private funds, or both. Due to 

its many (co-)benefits and the possibility of creating a new business model, carbon farming is receiving more 

and more (policy) attention. 
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This report is a deliverable of the project ‘LIFE CarbonCounts’: Enabling Carbon Farming in Flanders by 

establishing a geospatial information system’, co-financed by the European Commission (LIFE2020 Preparatory 

Projects LIFE20 PRE/BE/019) and the Flemish Climate Fund (Vlaams Klimaatfonds). The project started on 1 

September 2021 and ended on 28 February 2023. 



             

 

Outline of the project 
 

In the LIFE CarbonCounts project, the Department of Agriculture and Fisheries and ILVO joined 

forces to facilitate a broader rollout of carbon farming in Flanders, Belgium.  

  

Figure 1: Situation of Flanders (Belgium) as project area. Map provided by Blank Maps Europe.  

The LIFE CarbonCounts project had three main objectives (Figure 2:). On the one hand, it focused 
on the development of a system analysis and roadmap for carbon farming in Flanders in close 
consultation with a broad stakeholder group. On the other hand, a geospatial dataplatform was 
initiated to simulate soil carbon storage at the parcel level under business as usual and alternative 
scenarios and to estimate the carbon stored in woody elements such as trees and hedges. The 
system analysis, roadmap and geodataplatform developed during the LIFE CarbonCounts project 
provide a solid basis for launching a carbon farming action platform in Flanders.  

Figure 2: Objectives of the LIFE CarbonCounts project. 

In this summary, the main findings of the LIFE CarbonCounts project are presented.  



             

 

Carbon farming system analysis 
 

In the LIFE CarbonCounts project, we analysed the carbon farming system to explore the potential 

and prerequisites to be feasible, reliable and cost efficient for Flanders, the northern region of 

Belgium.  

We adopted a qualitative research approach: conducting in-depth interviews with stakeholders 

from various professional backgrounds, organizing two workshops with policy stakeholders, and 

extensively reviewing carbon farming schemes in Belgium (e.g. Claire, Soil Capital), our 

neighbouring countries (e.g. Label Bas Carbone, Stichting Nationale Koolstofmarkt, Woodland 

Carbon Code) and internationally (e.g. Verified Carbon Standard, Gold Standard).  

The system analysis built on systems thinking, and subsequently we analysed the multitude of 

aspects (components) to be considered when developing carbon farming schemes (Figure 3). We 

zoomed in on the policy context, the governance system and guiding principles. The latter points 

to important decisions about, amongst others, what carbon farming activities are considered 

additional to  what is already being done (additionality) and how do we ensure that this is stored 

sustainably (permanence)? 

Another essential part of the system is that outcomes of carbon farming need to be Monitored, 

Reported and Verified (MRV). In the system analysis we looked at the opportunities of building a 

geodataplatform to support this MRV-system and considered some emerging technologies and 

scientific insights that may increase the cost-efficiency of MRV systems.  

 

Figure 3: Different components of carbon farming schemes, multiple aspects influencing those schemes and link to the 
chapters of the published system analysis (Annys et al. 2022).  

Publication: Annys S., Facq E., Beirinckx S., Lemeire E., Ruysschaert G. (2022). A system analysis of 

carbon farming schemes in support of the wider implementation of carbon farming in Flanders 

(Belgium). Deliverable of the LIFE CarbonCounts project. ILVO Mededeling D/2022/08. 112p  



             

 

A roadmap for upscaling carbon farming in Flanders 
 

Based on the system analysis and a stakeholder 

workshop, a roadmap for enabling carbon 

farming in Flanders was drafted, highlighting the 

widely supported need for a carbon farming 

action platform in Flanders consisting of public-

private collaborations in three complementary 

networks. For each of these networks the main 

functions and most important actions were 

described, as well as the desirable outcomes and 

potential pitfalls.  

 

 

The navigation network should co-create a clear and robust long 

term vision (narrative) for carbon farming in Flanders. It can be 

initiated by a (governmental) organisation who is given a clear 

mandate to coordinate and establish the governance structure.  As 

we strive for a supported vision, this network involves farmers 

(organizations), researchers, private organizations, government 

agencies and civil society organizations. Some important agenda 

items for this network are connecting all stakeholder groups and 

adequately address their needs and concerns, and aligning with 

and formulate advise for the different policy levels (from local to 

EU).  

 

 



             

 

The MRV network should work on a knowledge base for monitoring, 

reporting and verification of the impact of carbon farming practices 

on carbon stocks, co-benefits and trade-offs, in a way that is 

sufficiently accurate for the different stakeholders, yet cost-effective 

and with minimum administrative burden. The MRV network should 

establish a collaboration structure to further improve the MRV 

knowledge base throughout time for the farming context in 

Flanders.  

 

 

Finally, the financing network, mainly consisting of agricultural 

organizations and private actors, consider whether the risks, 

revenues and potential claims on climate neutrality are fairly 

shared between farmers and private actors. Consideration should 

also be given to new, innovative ways to ensure sustainable 

financing for carbon farming in Flanders.  

  

With this roadmap, we provide the tools for a public-private partnership and regulatory 

framework at the Flemish level, which can also be informative for the EU level. This roadmap is 

only a starting point, and in the coming years Flemish agriculture will have to seize the 

opportunities of carbon farming to achieve a win-win between all parties involved.  

 

Publication: Facq E., Ruysschaert G., Gerits F., De Waegemaeker J., Beirinckx S., De Mets L. (2023). A 

roadmap for upscaling carbon farming in Flanders (Belgium). Deliverable of the LIFE CarbonCounts 

project. 21 pages. 

 

 

 

 

 

 

 

 

 

 



             

 

Geodataplatform 
 

The development of a geodataplatform is an important step in order to upscale carbon farming. 

A geodataplatform can decrease the time-consuming process of monitoring, reporting and 

verification and lower the administrative burden for the farmer. We defined four main aspects 

that are needed to set up a geodataplatform that can be of use in carbon farming schemes (ILVO 

Mededeling D/2022/08): an accessible platform (1) that contains several (public) datasets (2), that 

can easily make connections with other data-sources (3), and lastly, has an implemented carbon 

calculation tool that can calculate the effect of the carbon farming practices (4). 

During the LIFE CarbonCounts project, we have built on the soil passport, which is a geospatial 

infrastructure that was already under development by the Department of Agriculture and Fisheries 

and ILVO. The soil passport brings soil and crop related data of agricultural field parcels together 

in one accessible tool. Examples of data are available nutrients, erosion sensitivity, soil type, crop 

history and indices derived from remote sensing. The soil passport can easily be consulted by the 

farmer/user via a secured governmental system. 

The soil passport is a data-hub containing data form various data sources, that can be used as 

input for different calculation and decision support tools. The soil passport is directly connected 

with the information that is available at the government via the land parcel identification system 

(LPIS). Via this connection, the farmer logs in on his/her personal account and directly gets more 

insights in the available data of the own parcels available via the LPIS such as crop history and 

parcel size. Additionally, the soil passport contains data from public data-sources. In Flanders, 

publicly available spatial soil-related data are collected and stored by the Database of the Subsoil 

in Flanders (DOV). Several maps from DOV are connected to the soil passport, for example the 

digital soil map that contains information on the soil texture. The soil passport also contains 

satellite and aerial images that are freely available. An example here is the use of the Normalized 

Difference Vegetation Index (NDVI) that is derived from Sentinel satellite images and is a proxy for 

crop growth on a specific parcel. Lastly, the soil passport can connect with farmer-owned data 

from soil analyses performed by labs, via the data sharing platform DjustConnect. Within this 

platform, developed by ILVO, the farmer can give consent to expand the soil passport with data 

from the own soil analyses.  

Within the LIFE CarbonCounts project, a carbon calculation tool, named ‘Koolstoftool’ is developed. 

The interface of the Koolstoftool is implemented in the soil passport and is therefore easily 

accessible for the farmer. The Koolstoftool interface is connected with two carbon calculation 

models, hosted by ILVO and that make use of data already available in the soil passport as model 

inputs. 

The first model, BeSOCC (Belgian Soil Organic Carbon Calculator), simulates the evolution of soil 

organic carbon (SOC) in the arable layer for the next 30 years. This model is based on the RothC 

model, which is often used to simulate the evolution of SOC in agricultural field parcels. By directly 

connecting the soil passport with the calculation model and automatically using the available 

data on crop rotation history, soil type and carbon content, the farmers are easily informed on 

the effect of their current crop rotations (standard scenario) on the expected SOC evolution in 



             

 

their parcels. Additionally, the farmer can create alternative scenarios by adjusting some input 

parameters in the Koolstofool interface, for example the length of the crop rotations and the crop 

types, to simulate the  SOC evolution over time by implementing alternative farm practices. 

The second model calculates the additional carbon stored in a field originating from woody 

landscape elements in the field and its borders. The model is a simplified version of the already 

existing CARAT (Carbon Agroforestry Tool) model, under development by BDB-ILVO-UGent and 

available at AgroforestryVlaanderen (www.agroforestryvlaanderen.be). Just as the first model, data 

from the soil passport are used as input for the model. During this project, the available aerial 

images were further analyzed using artificial intelligence (AI) in order to detect different woody 

landscape elements on the field parcels: solitary tree, tree row, group of trees, forest and hedges. 

This optimization of detection resulted in a map layer that is used as data input for the second 

calculation model. The model simulates both the carbon stored in the woody biomass and the 

additional carbon stored in the soil because of the woody landscape elements. The results of both 

calculations are visualized in the Koolstoftool interface.  

 

Publication: Beirinckx, S., De Mets, L., Mertens, K., Pardon, P., Roggemans, P., Ruysschaert, G. (2023). 

Report on design and lessons learned for the geospatial information cases mineral soils and woody 

elements. Deliverable D5 of the LIFE CarbonCounts project, version 31/05/2023. 

 



             

 

International webinar towards an action platform 
 

To put the roadmap into action the project partners organized on March 30th 2023 an international 

webinar together with EJP SOIL for which 235 carbon farming enthusiasts subscribed. We 

welcomed participants from over 25 different countries. While most participants followed from 

the EU we registered participation from Argentina, Canada, Brazil, Australia, USA and Ghana as 

well.  

First we presented the outcomes of the LIFE CarbonCounts project highlighting the freshly released 

roadmap and the geodataplatform with ‘Koolstoftool’ that will become available for farmers on 

the short term when the soil passport is released. 

 

In addition, we invited inspiring speakers from abroad to inform us about their initiatives and 

how they get organised in their region or country. Afterwards, in a panel discussion we took on 

questions of the audience and discussed them among the international experts: 

1. Stichting Nationale Koolstofmarkt from the Netherlands 

2. Label Bas Carbone from France 

3. LIFE C-Farms project from Italy 

4. Carbon Action collaboration platform from Finland 

5. EJP Soil Road4Schemes from Denmark 

 

The webinar showed both differences and similarities in how countries or regions organise 

themselves in support of  carbon farming systems. The current differences in approaches in 

Europe, indicate different national and regional ambitions and needs in terms of governance and 

regulation. Furthermore, the webinar highlighted the need for international cooperation and 

inspired regional policymakers and carbon farmers how we can further apply the roadmap and 

geodataplatform and shape the future carbon farming landscape in Flanders. 

The recording of the webinar and all presentations can be consulted here: 

https://ilvo.vlaanderen.be/nl/agenda/joint-life-carboncounts-and-ejp-soil-webinar  



             

 

  Long term impact 
 

All three objectives from the LIFE CarbonCounts project have a long term impact:  

 

1. System analysis and roadmap 

The system analysis and roadmap provided the basis for a narrative on carbon farming in Flanders in 

which different stakeholders could combine their efforts. The considerable time invested in 

stakeholder participation and dialogue resulted in support for the creation of a governance structure 

to coordinate the carbon farming system in Flanders. 

Moreover, the work in the systems analysis and roadmap led to a framework that found its way into 

the EJP project Soil Road4Schemes combining experiences from many countries to support the design 

of promising carbon farming schemes. With the system analysis framework and roadmap, we are 

currently supporting an exploratory analysis of carbon farming systems in other countries on the 

European continent. 

 

2. Geodataplatform 

In Flanders, the geodataplatform will serve as a foundation for the MRV network as defined in the 

roadmap. The carbon simulation models BeSOCC and adapted CART model, programmed in the open 

source code R and published on Gitlab, can further be improved by the research community and can 

be connected through APIs with applications other than the Koolstoftool, such as whole farm carbon 

footprints or public or private carbon removal certification schemes. The Koolstoftool can be improved 

with new functionalities, e.g. by extending the possibilities to define alternative scenarios, and by 

establishing new data connections, e.g., carbon inputs of crops from satellite images connected to crop 

models. Moreover, the geodataplatform can serve as a basis for the LULUCF reporting when we move 

towards TIER 3 reporting in Flanders. The detection of woody elements on agricultural field parcels, 

will make it possible to also include carbon storage in woody elements in LULUCF reporting, such as 

agroforestry. Finally, the geodataplatform can inspire other regions or countries. 

 

 

 

 

 

 

 

 



             

 

3. Action platform 

The roadmap is currently guiding the debate among governmental organisations on how to shape the 

carbon farming action platform (governance and coordination) which encompasses the three 

complementary networks described in the roadmap. When the three networks in the action platform 

are rolled out we will be able to: 

 Better support ongoing and new carbon farming initiatives and coordinate efforts to avoid 

double work and mistrust; 

 Collaboratively establish a shared knowledge base (data, models) for carbon farming 

initiatives adapted to the local context. Through European projects, such as the Soil Mission 

MARVIC project, we can connect the local with the European level; 

 Realise effective carbon removals while creating transformation budget for farmers and 

contribute to increasing soil health, resilience and biodiversity;  

 Take a proactive attitude to the upcoming regulations provided at the European level. 

 

The action platform provides an ideal basis for a regional Living Lab on carbon farming as outlined by 

the Soil Mission and to connect with other Living Labs in other regions.  


