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Abstract 
The Climate Farm Demo (CFD) project’s WP5 aims to develop a digital repository for carbon and 
environmental models, methods and tools that have been widely used and implemented across the EU 
for climate change mitigation and adaptation. The repository’s ambition is to span across the entire 
agricultural sector, covering all crop, livestock and mixed production systems while also accounting for 
inherent differences between the highly variable pedoclimatic zones of Europe. Following the first task 
of WP5, namely Task 5.1 “Inventory/mapping of the existing carbon and climate methodologies/tools 
used in the EU” that launched an online survey for National Coordinators (NCs) in February (M5) and 
successfully collected 51 replies from NCs across the EU (Milestone 5.11), the first Deliverable of the 
WP “Digital repository for carbon & environmental models, methods and tools” essentially presents the 
methodology used to collect, analyse, categorise, deploy and ultimately materialise the first version of 
the open-to-all repository of the CFD project. This online repository has already been launched by the 
writing of this Document (Month 18), hosted on the project website2 in a dedicated space under the 
“Resources” section3. The repository constitutes a “living” entity, as it will implement extensive bi-annual 
updates adding new models, methods and tools developed to the repository from both within and 
outside the project’s activities throughout the project’s duration, available to all users. The ultimate 
objective of the CFD Repository is to constantly provide an accurate and scientific overview of "current 
state" information, curate and compile them, thus enabling a benchmark analysis of all tools/methods 
used across the continent and throughout various agricultural systems within the sector. 

This Deliverable is divided into three (3) main sections. It starts with an introductory chapter, explaining 
the methodology followed to gather all Knowledge Objects (KOs) entries from within the project’s 
activities, as well as the international scientific and grey literature, alongside their curation process. The 
second chapter presents a general characterisation of the KOs and their distribution, providing general 
information as an overview of the entire repository’s contents. A third and final Section explains various 
basic functionalities developed as part of the User Interface (UI) of the online repository on the project’s 
website. Finally, a Conclusions section gathers all the important ideas discussed throughout the 
document and outlines insights, future steps and ambitions. 
 
The most recent version (as of writing this deliverable, exported on March 20th 2024) of the CFD 
repository in tabular form, is also accompanying this Deliverable as an Appendix, which alongside its 
online counterpart is available to all CFD partners on the project’s Sharepoint (titled ‘CFD Repository 
Task 5.1.xlsx’). 
 
   

 

 

 

1 https://actaassofr.sharepoint.com/:b:/r/sites/h-
eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-
%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchma
rk%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Miles
tone1_V1.1.pdf?csf=1&web=1&e=VWcRq4 
2 https://climatefarmdemo.eu/ 
3 https://climatefarmdemo.eu/cfd/en/#/resources 

https://actaassofr.sharepoint.com/:b:/r/sites/h-eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchmark%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Milestone1_V1.1.pdf?csf=1&web=1&e=VWcRq4
https://actaassofr.sharepoint.com/:b:/r/sites/h-eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchmark%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Milestone1_V1.1.pdf?csf=1&web=1&e=VWcRq4
https://actaassofr.sharepoint.com/:b:/r/sites/h-eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchmark%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Milestone1_V1.1.pdf?csf=1&web=1&e=VWcRq4
https://actaassofr.sharepoint.com/:b:/r/sites/h-eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchmark%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Milestone1_V1.1.pdf?csf=1&web=1&e=VWcRq4
https://actaassofr.sharepoint.com/:b:/r/sites/h-eu/Documents%20partages/General/Deliverables%20%26%20Milestones/WP5%20-%20Carbon%20%26%20Climate%20Tool%20Box/WP5%20Milestones/MS.41%20First%20benchmark%20of%20the%20EU%20carbon%20and%20climate%20methodologies%20tools/CFD_WP5_Milestone1_V1.1.pdf?csf=1&web=1&e=VWcRq4
https://climatefarmdemo.eu/
https://climatefarmdemo.eu/cfd/en/#/resources
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Chapter 1 

Repository Collection 
An overview of the data acquisition strategies used to collect, filter and analyse the KOs that populate 

the online CFD repository. 
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1. Repository Collection 
1.1. NC Survey 

The first entries of the Repository were collected through an extensive survey conducted under Task 
5.1, which was circulated in the form of an online questionnaire to all CFD NCs during the early stages 
of the project. This step collected a total of 34 individual tools from the NCs that completed the survey, 
which served as a foundation to initially populate the repository. An overview of the recorded tools 
collected through this process, alongside their frequency (times mentioned in separate surveys) are 
presented in the following indicative chart selected from the submitted Milestone Report (Figure 1). An 
extensive analysis and breakdown of the results were documented in the first Milestone report of WP5, 
namely “First benchmark of the EU carbon and climate methodologies/tools”. 
 

 

Figure 1. An overview of the tools collected through the NC survey and their respective survey. 
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1.2. Systematic Literature Review 

The following step for the gathering of KOs was the implementation of a Systematic Literature Review 
(SLR) focusing on existing carbon tools and methods from international sources. The review aimed to 
identify and record the wide array of available climate tools, methods and models, as well as 
assessment and management strategies. The SLR methodology used to map existing carbon and 
climate methodologies/tools utilised in the European Union (EU) involved utilising the extensive online 
bibliographic database Scopus4. The primary aim was to gather pertinent scientific literature focused 
on subjects such as carbon footprint, carbon accounting, carbon assessment, carbon measurement, 
carbon calculation, carbon management, carbon sequestration, climate change mitigation, climate 
change adaptation, greenhouse gas (GHG) emissions, carbon storage, nitrogen balance, air quality, 
eutrophication, and non-GHG emissions. 

The derived results were limited by the following criteria: 

• Document type, year, subject area, language 

• Articles discussing carbon and climate methodologies/tools in the context of the European 

Union 

• Articles written in English 

• Articles published up to the date of the search 

The language filter, despite the fact that the repository contains KOs that exist exclusively in local 
languages with no English versions / translations was necessary to facilitate an effective search. 
Considering that most widely used tools either contain documentation in English, and if not, the most 
noticeable ones were already assumed to have been collected from the NC survey, each KO entry was 
classified using an [Yes/No] filter for the availability of the KO in the English language. 

The search query for the systematic review was as follows:  

(TITLE-ABS-KEY ("carbon footprint" OR "carbon accounting" OR "carbon assessment" OR "carbon 
measurement" OR "carbon calculation" OR "carbon management" OR "carbon sequestration" OR 
"climate change mitigation" OR "climate change adaptation" OR "GHG" OR "greenhouse gas 
emission*" OR "carbon storage" OR "nitrogen balance" OR "air-quality" OR "eutrophication" OR "non-
GHG emission*")) AND (TITLE-ABS-KEY ("tool*" OR "model*")) TITLE-ABS-KEY ("farm*" OR 
"agriculture*" OR "agri*") AND (TITLE-ABS-KEY (“European Union" OR "EU”)) AND (LIMIT-TO (OA, 
"all")) 

The subsequent step involved a comprehensive analysis of these articles to manually extract 
information concerning the methodologies and tools employed in carbon and climate-related 
assessments and management. 

The initial query yielded a total of 1440 articles (n = 1440), and the systematic review adhered to the 
PRISMA framework (Moher et al., 20095). Subsequently, full-text articles were reviewed to confirm 
eligibility. Criteria for exclusion were based on subject areas, including Environmental Science, 

 

 

 

4 https://www.scopus.com/ 
5 Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group*. (2009). Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA statement. Annals of internal medicine, 
151(4), 264-269. 

https://www.scopus.com/
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Agricultural and Biological Sciences, Earth and Planetary Sciences, Energy, and Engineering. 
Additional filters encompassed country territory (European Union), document type (Article, Review, 
Conference Paper), and publication year (2003-2023). Of the initially identified papers, 928 were 
removed for not meeting the specified criteria, or not providing sufficient details about the various tools 
or models utilised within their context. 

With 512 scientifically relevant papers remaining, a further manual selection process ensued. This 
involved eliminating papers inaccessible for full review, as well as those not aligned with the study's 
objectives, as determined by relevance of titles, abstracts (n = 376). Ultimately, 136 research studies 
met the inclusion criteria and were subjected to detailed analysis in this research study as they were 
identified as relevant for the Eligibility step. Finally, after careful consideration, the Qualitative Synthesis 
step would conclude the SLR process and the Prisma Methodology, yielding a total of 107 publications 
that contained carbon tools and methods relevant to the scope of CFD. A PRISMA flow diagram (Figure 
2) illustrates the selection process of articles from the initial search to the final inclusion, providing a 
transparent representation of the article selection procedure. Ultimately, the number of unique, new (not 
previously recorded during the NC survey) KOs identified across the SLR was 91, thus increasing the 
final number of repository entries to 125. 

Each individual entry and their respective extracted data were organised and summarised to identify 
the distinct tools/models (KOs), which were then categorised and described in terms of their 
applications and relevance to carbon and climate assessments in the EU agricultural sector. The 
identified KOs cover various areas such as carbon footprint measurement and modelling, accounting 
frameworks, emission assessment methods and measurement techniques, calculation models (both 
process-based and empirical), management strategies, sequestration practices, climate change 
mitigation endeavours, adaptation strategies, estimation of GHG emissions, mechanisms for carbon 
storage, assessment of nitrogen balance, monitoring of air quality, analysis of eutrophication, and 
evaluation of non-GHG emissions. 

 

Figure 2. The PRISMA flow chart used for the SLR. 
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1.3. Object Characterisation 

The KOs that were registered as entries to the repository are essentially accompanied by metadata that 
describe their use, scope, capabilities and overall characteristics. These metadata can both provide 
information about the described model, tool or method in an accessible way, but can also help users 
search the repository more efficiently by filtering the various fields (metadata) they are interested in. To 
this end, the parameters that should be used to effectively convey the most important aspects of each 
KO were selected within WP5, and can be divided into four (4) main categories (Figure 3). The first one 
provides basic information about each KO and its source, such as link to the original entity where the 
users can access the actual model, tool or method, a [Yes/No] field indicating the accessibility of each 
KO by stating whether it is Open Access, and finally another [Yes/No] field indicating whether 
documentation and/or the KO itself have an English version available. 

The second category provides general information relevant to the usage of each KO. To this end, the 
main scope of each model, tool and method are described, alongside the data the KO requires to 
operate, and finally the spatial level that it covers, recorded as a [Yes/No] field for Farm Level 
implementation. The third category focuses on the Modelling process, describing the parameter(s) that 
the KO can predict or simulate, followed by an open-text field that elaborates on the modelling process 
and provides insights for its use. Finally, a fourth category was added, providing miscellaneous 
information about each KO. This information currently covers an estimated ease of use for each tool, 
model or method (expressed in a numeric 1-5 scale), and whether each KO has been used within the 
CFD project activities. 

 

Figure 3. A schematic representation of the KO categorisation and description. 

 

  



PROJECT NAME – Climate Farm Demo 
Project Number 101060212 
 

 

  

 

 

12 

 

Chapter 2 

Repository Overview 
An overview of the 1st version of the CFD online repository, its contents and KO categorisation.  
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2. Repository Overview 
2.1 KO Representation 

In this chapter the curated categorised and analysed results derived from the compilation of KOs within 
the online CFD repository are presented. The main objective of this chapter is to illuminate key trends, 
patterns, and insights embedded within the data collected under Task 5.1. By utilising schematic visual 
representations, this section provides a clear and structured overview of the landscape of carbon tools, 
their distribution, functionalities, and implications for climate change mitigation and adaptation efforts 
across the EU. 

The first qualitative parameter that was documented was the availability (for both the KO itself as well 
as its documentation / user guidelines) in the English language. This is arguably a pivotal parameter for 
the widespread adoption of each KO, but at the same time it can potentially indicate an association with 
various inherent limitations, such as spatial restrictions (namely the model, tool or method are designed 
for a certain region under its specific pedoclimatic zones and can only be applied within these areas). 
Out of the 125 KOs of the repository, 83 % of them provided access to English documentation and an 
English version of the model, tool or method (Figure 4). 

 

Figure 4 The analysis of English Language Availability for the KOs. 
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The second qualitative parameter that was recorded was the accessibility of each KO, namely whether 
all of its required components are provided in a “free-of-charge” way to all users. Several options were 
encountered in describing the registers to this parameter, e.g. some tools would charge a specific 
amount per usage, or a monthly / yearly subscription, instead of a one-time purchase. At the same time, 
several tools offer a limited free trial (either based on a number of assessments or for a predetermined 
period of time per user). These tools were categorised as Open in this 1st version of the repository, but 
in future updates, this specific parameter can be further elaborated to include more detailed information 
for each specific KO. Out of the 125 tools of the repository, 62 % offer a free version of their materials, 
while the authors/owners of two (2) KOs suggested that a free-trial version of the tool, method or model 
was currently under development (Figure 5). 

 

Figure 5. The accessibility of KOs, namely whether a "free-of-charge" option is provided. 

The final qualitative parameter that was documented with this type of categorisation was the spatial 
resolution on which the KOs could operate. To this end, their ability to conduct assessments, 
simulations or prediction on a farm-level was evaluated. (Figure 6). A total of 55 % of the repository’s 
KOs offer the option to perform on a farm-level, while a single KO owner indicated that a smaller scale 
version of their model was currently developed, and would soon offer farm-level assessments. 
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Figure 6. The ability of KOs to perform on a farm-level. 

For the visualisation of the open-text characterisation of the repository entries, a series of Word cloud 
diagrams using the Python 3 Wordcloud library6 (Figures 7, 9 and 11 respectively) and Frequency 
charts (Figures 10, 12 and 14 respectively) are provided below, illustrating what are the most commonly 
used words and/or terms in the description of the repository’s KOs. Preliminary in this step, an effort to 
filter the text fields and omit non-keyword terms such as prepositions and conjunctions was first 
conducted. For the Frequency charts, an additional separation within each text field was conducted, 
using a dedicated (secondary) delimiter to distinguish different terms that represent a single data point. 
Similarly, “umbrella terms” such as ‘Livestock” were handled as unique entries if they were encountered 
in the description of a KO, and were not linked to their respective subclasses (e.g. specific livestock 
systems such as “dairy”). 

 

 

 

6 https://pypi.org/project/wordcloud/ 

https://pypi.org/project/wordcloud/
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Figure 7. The Word cloud diagram for the KO's "Main Objectives" characterisation. 

 

Figure 8. The frequency chart for the term characterising the KOs' "Main Objectives". 
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Figure 9. The Word cloud diagram for the KO's "Data Inputs" characterisation. 

 

Figure 10. The frequency chart for the term characterising the KOs' "Data Inputs". 
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Figure 11. The Word cloud diagram for the KO's "Modelling Parameter" characterisation. 

 

Figure 12. The frequency chart for the term characterising the KOs' "Modelling Parameters". 
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Chapter 3 

Platform Integration 
An overview of the most important functionalities integrated to the repository on the CFD project’s 

website.  
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3. Platform Integration 
3.1 Online Interface 

In order to develop an online knowledge reservoir, all Task 5.1 partners, in collaboration with BIOS 
(who are leading all development tasks under WP8), meticulously followed a systematic approach to 
outline the core functions and user requirements essential for its efficient deployment and operation. 
Upon identifying various functionality requirements, BIOS designed the layout of the repository, 
ensuring an intuitive and accessible user interface (UI), while also considering parameters such as the 
repository’s scalability and modularity (which are pivotal for the upcoming update operations that will 
follow on a bi-annual basis throughout the project’s duration), and naturally, performance. Upon 
successful completion of development and testing, the repository was deployed, integrated to the CFD 
project’s website under the “Resources” section (Figure 13), facilitating effective utilisation of the 
repository's documented knowledge, including a simplistic filtering system, which empowers users to 
refine their KO searches based on various metadata (KO characterisation data) criteria. 

 

Figure 13. The CFD website platform and path to the online Repository, developed by BIOS. 

3.2 Filtering Fields 

An effective filtering system for each specific data structure enhances the usability and accessibility of 
an online repository, enabling users to efficiently discover and retrieve the information they need from 
a large and diverse collection of data. To this end, the filtering system for an online repository’s entries 
typically involves categorising and organising the available data based on various attributes or 
metadata. In our case, the metadata were the categorisation parameters identified within WP5 to 
describe KOs, which BIOS used to develop a discreet interface that allows users to utilise these 
metadata tags as filters to refine their search results and narrow down the repository entries to suit their 
specific needs or interests. The filtering system includes various commonly used, widely recognised 
elements such as checkboxes, dropdown menus, sliders, and search boxes, which allow users to easily 
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select and apply the desired filters (Figure 14). As users apply their selected filters, the repository 
dynamically updates the displayed results to reflect the selected criteria, enabling users to quickly locate 
the most relevant KOs for their purposes. A snapshot of the finalised UI with a few KO displayed are 
presented in Figure 15. 

 

Figure 14. An indicative UI for a set of filters for the CFD online repository. 
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Figure 15. The finalised UI of the online repository. 

3.3 Common Online Repository 

During the development phase of the CFD repository, which was aligned with the preliminary stages of 
the Climate Smart Advisors (CSA)7 “sister project”, we undertook an ambitious endeavour to create a 
shared repository for climate-related EU projects. This repository aimed to accumulate knowledge from 
both projects, as well as other climate-focused initiatives such as the Horizon2020 project ClieNFarms8 
(Figure 16). Extensive discussions between the management teams of these projects have been 
ongoing since late 2023, in order to realise this goal and implement the shared repository in the following 
months.  

 

 

 

7 https://climatesmartadvisors.eu/ 
8 https://clienfarms.eu/ 

https://climatesmartadvisors.eu/
https://clienfarms.eu/
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Figure 16. A schematic draft of the common repository, serving as a cumulative knowledge reservoir for all involved projects. 

Currently, several internal documents have been developed to identify user requirements, optimise role 
allocations, and ensure an overall alignment and harmonisation among stakeholders (entities and end-
users) from both projects. The repository is aspired to be a dynamic library, encompassing both 
knowledge generated within the involved projects, but also giving the option to various users to submit 
their own KO entries, which could be published (upon moderation checks). A key development step for 
this dynamic process involves the identification of the various users/entities and their roles across each 
participating project, namely which users will have the option to view, submit/upload and moderate 
(accept or reject) submitted KOs (Figure 17). The development tasks for the common repository is a 
collaboration between AUA (also responsible for developing the CSA repository), and BIOS. The first 
version is anticipated to be completed by March 2025, aligning with CSA's initial repository deliverable. 

 

Figure 17. A schematic draft demonstrating potential steps for a KO submission to the Common Repository. 
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Chapter 4 

Conclusions  
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4. Conclusions 
To conclude, the development of the repository marks a significant milestone and achievement in our 
project, providing a centralised platform for accessing and sharing valuable climate-related knowledge 
and resources. Through meticulous planning, collaboration, and dedication, the WP5 and WP8 teams 
have successfully created an efficient and user-centric repository that will serve as a vital tool for 
European farmers, advisors, researchers, practitioners, and stakeholders in the agri-food sector. 
Moving forward, we are committed to continuously improve and expand the repository, ensuring the 
enduring relevance, comprehensiveness, and accessibility of its contents, facilitating and assisting in 
the advancement of knowledge and innovation across the agricultural domain. 

The repository is forecasted to implement 2 (two) updates throughout the project’s duration, namely in 
Month 48 (September 2026) and Month 78 (March 2029). These updates will not only expand the 
repository’s entries, including new models, tools and methods that might have been introduced during 
this period, but will also enhance already existing KOs and their characterisation, by integrating new 
knowledge generated within the CFD project, but also covering externally obtained knowledge, 
implementation cases and potential added functionalities to the KOs themselves. 

Finally, a pivotal aspect for the widespread knowledge exchange within the EU agricultural sector is 
expected to be the common repository that will host selected entries from all involved projects (including 
but not limited to CFD, CSA and ClieNFarms - as of the writing of the document). The ambition behind 
this common repository is to provide a “one-stop” library for all agricultural actors across the European 
agrifood value chain, essentially gathering potentially fragmented knowledge from major climate-related 
projects into a single online, accessible and fully open entity. 
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Appendix 
1. The most recent version of the repository 
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