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1. Executive Summary 

 

The Soil-X-Change project aims to enhance knowledge exchange and co-creation on sustainable 
soil and farm management practices across Europe through the development of an integrated data 
and knowledge sharing framework. This deliverable documents the design, implementation and 
documentation of a comprehensive database developed between January and November 2024 
serving as the foundation for collecting, storing and organizing information about sustainable soil 
management practices from Operational Groups and project partners. 

 

Through Tasks 4.1 and 4.2, we developed and implemented a robust data collection methodology 
that captures both survey data and documented best practices. The survey, available in nine 
languages (Bulgarian, German, Hungarian, Italian, Polish, Slovakian, Slovenian, Spanish, and 
English), underwent a rigorous translation process. Although the EU Survey tool initially provided 
automated translations, consortium partners carefully reviewed and corrected these to ensure 
accuracy and cultural appropriateness, resulting in high-quality, locally validated versions. The initial 
data collection phase, conducted from August to November 2024, has yielded notable results with 
32 ready-to-use practices documented from nine primary (consortium) countries (AT, BG, DE, ES, 
HU, IT, PL, Sl, SK) and two external countries (FR, PT) and 391 survey responses from 13 countries 
(consortium countries: AT, BG, DE, ES, HU, IT, PL, Sl, SK and non-consortium countries: BE, IRL, 
LT, PT), demonstrating strong engagement from the farming community across Europe.  

 

The database has been designed to manage two distinct but equally important data domains: 

1. Documented sustainable soil management practices collected from Operational Groups, 
national projects and international initiatives and  

2. Survey responses capturing farmers' experiences, needs and barriers in implementing 
sustainable soil management practices. 

 

While these domains are maintained separately within the database structure to ensure data integrity 
and clear organization, the information they contain will be valuable for integrated analysis and 
visualization through the project's Dashboard in later stages. The separation at the database level 
provides flexibility for different analytical approaches while maintaining clean data structures. The 
correlation and integration between best practices and survey findings will be implemented at the 
analysis and visualization layer through the Dashboard development, rather than at the database 
level. This approach allows for: 

• Maintaining clean, purpose-specific data structures, 

• flexibility in how relationships between practices and farmer experiences can be analysed, 

• ability to implement different visualization approaches without compromising base data and 

• clear separation between data storage and data analysis concerns. 
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The data collection process involved extensive preparation and collaboration among consortium 
partners. Multiple preparatory meetings were held in early 2024, followed by direct collaboration with 
Operational Groups through interviews and other forms of engagement. The data collection process 
revealed certain challenges, particularly our dependence on Operational Groups' availability and 
willingness to share information within project timeframes. Many partners reported challenges in 
maintaining consistent engagement with Operational Groups, partly due to Operational Groups' own 
project timelines and resource constraints. To address these challenges and maximize the value of 
our repository, the database will remain open throughout the project lifetime, allowing for continuous 
collection of practices. This approach especially accommodates Operational Groups with ongoing 
projects that will only have results to share in later project stages. 

 

The database structure accommodates multiple data types including structured practice 
documentation, geographical information and supporting materials. The implementation features a 
modular architecture that allows flexible data storage while maintaining strict data integrity and 
relationships between different components. 

 

The database serves as the foundation for the project's visual Dashboard tool, which will enhance 
accessibility and usability of the collected information. The Dashboard connection is designed to 
enable: 

• dynamic exploration of documented practices, 

• interactive visualization of practice distributions and relationships, 

• efficient filtering and searching capabilities, 

• automated data management and 

• user-friendly interfaces for knowledge discovery. 

 

Key achievements documented in this deliverable include: 

• Development of comprehensive guidelines for data collection and training resources 
for partners, including detailed tutorials and documentation guidelines, 

• Implementation of a standardized data collection framework using an Excel-based 
template that captures detailed information about soil management practices across multiple 
dimensions; 

• Establishment of a harmonized categorization system aligned with established 
frameworks such as EJP SOIL classification and WOCAT categories; 

• Successful data collection campaign (September-November 2024) resulting in 32 
documented practices from 11 participating countries; 

• Collection of 391 survey responses from 13 countries through EU Survey platform, 
demonstrating strong stakeholder engagement; 

• Implementation of a centralized database infrastructure that ensures:  

o systematic organization of collected practices and survey responses, 
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o standardized metadata documentation, 

o quality control mechanisms and 

o secure data storage. 

  



 

 

 

 

       

  9 

Soil-X-Change has received funding from the European Union’s  

Horizon Europe Framework Programme, Coordination and  

Support Actions under grant agreement No. 101133914 

Initiative of Fostering cross-border knowledge exchange and 
co-creation on sustainable soil and farm management 

2. Introduction 

2.1. Project Context 

The Soil-X-Change project addresses the critical need for improved knowledge sharing and 
collaboration in sustainable soil and farm management across Europe. Recent assessments indicate 
that 60-70% of European soils can be considered unhealthy, emphasizing the urgency of 
implementing effective soil management practices. Our project's timing is particularly crucial, as the 
European Union strengthens its focus on soil health through various policy initiatives and farming 
regulations. 

 

The development of a structured repository of soil management practices and related survey data 
represents a cornerstone of our approach. This repository serves as the foundation for subsequent 
analysis and visualization through the project's Dashboard, enabling systematic analysis and 
knowledge sharing about sustainable soil management practices. The database development 
provides a structured way to store and access both documented practices and practitioner 
experiences, addressing a crucial gap in current agricultural knowledge systems. 

 

While initiatives such as the European CAP Network provide promising solutions for knowledge 
sharing, there is often limited attention to knowledge transfer at the field scale where farmers and 
agriculture practitioners operate. This gap hinders the assessment of practice effectiveness at 
regional, national and continental scales. By creating a centralized repository that follows clear data 
organization principles, we enable not only the storage of valuable information but also set the 
foundation for sophisticated analysis and user-friendly visualization through the project's Dashboard. 

 

The database is designed with two distinct but complementary data domains. The first domain 
focuses on documented soil management practices collected from Operational Groups and other 
sources, including detailed technical information, implementation contexts and observed impacts. 
The second domain captures the experiences, needs and barriers identified through farmer surveys. 
While these domains are maintained separately within the database structure to ensure data integrity 
and clear organization, they provide complementary perspectives that will be valuable for integrated 
analysis and visualization in later project phases. 

 

2.2. Purpose and Scope of the Deliverable 

This deliverable documents the design and implementation of the database system developed 
between January and November 2024. It encompasses both the technical aspects of the database 
and the methodology framework for data collection and organization. 

The deliverable specifically covers: 

• the methodology for data collection and documentation, 

• database design and implementation and  

• data organization and classification frameworks and user guidelines. 
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While this deliverable focuses on the database development and documentation, the detailed 
analysis of survey results will be presented in a separate deliverable (D4.2, M16). 

 

The database system has been designed with several key objectives: 

• Providing a robust and organized storage solution for documenting soil and farm 
management practices from Operational Groups; 

• Managing valuable insights gathered through farmer surveys; 

• Supporting subsequent project activities through reliable and well-structured data 
foundation. 

 

2.3. Relationship to Other Project Tasks and Deliverables 

This deliverable represents the outcomes of Tasks 4.1 and 4.2: 

Task 4.1 focuses on collecting needs and barriers of stakeholders in sustainable soil and farm 
management through: 

• design and implementation of online surveys, 

• organization of focus group discussions, 

• development of data collection templates and 

• implementation of data processing workflows. 

 

Task 4.2 concentrates on identifying, collecting and summarizing ready-to-use farming methods 
through: 

• review of Operational Group research results, 

• documentation of project outcomes, 

• collection of commercial solutions and 

• selection of best practices and use cases. 

 

The database development directly supports: 

• the creation of a user-friendly Dashboard (Task 4.3), 

• the development of adaptation pathways to facilitate outscaling to other regions (Task 4.4) 
and 

• the integration with other project components (T5.2 Cost benefit and impact analysis; T6.3 
Development of dissemination, exploitation and communication material dedicated to 
farmers and practitioners). 
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2.4. Target Audience 

This deliverable addresses multiple audiences: 

• Project partners involved in data collection and management; 

• Technical teams developing the Dashboard and other tools; 

• Researchers and practitioners interested in the methodology; 

• Stakeholders planning to contribute data. 

 

2.5. Structure of the Document 

The remainder of this document is organized as follows: 

chapter 3 details the methodology for data collection and database development, 

chapter 4 describes the database design and implementation, 

chapter 5 provides database documentation and  

chapter 6 presents conclusions and next steps. 

 

Supporting materials are included in the annexes, providing detailed technical specifications and 
templates. 
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3. Methodology 

3.1. Overall Data Collection Strategy 

The methodology for this project was carefully designed to address the complex challenge of 
documenting and understanding sustainable soil management practices across Europe 
while creating a repository that would effectively support both immediate data storage needs 
and future analytical requirements. Our approach, developed through extensive consultation with 
consortium partners in early 2024, recognizes that the database must serve multiple purposes: 
efficiently storing collected information, ensuring data quality for future analysis and providing a 
reliable foundation for Dashboard visualization. 

 

 

 

 

 

 

 

 

 

To achieve these goals, we developed a dual-stream data collection and storage methodology 
resting on four main pillars. First, we prioritize direct engagement with Operational Groups and 
farmers through project partners, ensuring that knowledge collection is grounded in practical 
experience and local context. Second, we employ standardized documentation using structured 
templates, enabling consistent and comparable data collection across different regions and 
practices. Third, we implement comprehensive surveys to capture the real-world experiences and 
needs of practitioners. Finally, we maintain rigorous quality assurance through validation 
procedures, ensuring the reliability and usefulness of collected information. 

 

 

 

 

 

 

 

 

 

 

Figure 1 Soil-X-Change Database Development Timeline 2024 

Figure 2 Dual-Stream Data Collection and Processing Framework 
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Template Development and Partner Training 

The documentation of sustainable soil management practices requires a careful balance between 
comprehensiveness and structured organization. Through a series of collaborative workshops 
and partner meetings conducted between July and September 2024, we developed a template 
based on the internationally recognized WOCAT framework, adapting it specifically for European 
soil management practices. This development process involved extensive consultation with partners 
to ensure the template would effectively capture both technical details and contextual information 
while remaining practical for field use. 

 

The template is organized into six interconnected parts, each designed to capture specific aspects 
of the practice. The first section identifies the practice, the documenter, and whether it was tested 
in up to three sites, with distinct contexts or sites where the implementation of the practice lead to 
significantly different impacts. The second part provides detailed practice description, capturing not 
only technical aspects but also implementation methodology and resource requirements, 
supplemented by visual materials to aid understanding of complex practices. The third part focuses 
on purpose and classification, where practices are categorized according to their primary and 
secondary objectives. This classification system aligns with established frameworks while 
maintaining flexibility to accommodate innovative approaches. Geographic information forms the 
fourth part, going beyond simple location data to include detailed spatial context crucial for 
understanding practice applicability across regions. The fifth part documents specific 
environmental, soil and socio-economic conditions associated with the site(s) where the practice 
was implemented, while the final part is for ranking the on-site impacts that the practice has shown, 
including a broad range of environmental, economic, and social outcomes, with attention to aspects 
of climate resilience as well. 
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Figure 3 Illustration from the dedicated excel template 

4th section 

5th section 

6th section 
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To support partners in implementing the framework, we developed comprehensive training 
materials, including a tutorial document and an instructional video. In August 2024, we 
conducted capacity-building sessions to ensure partners were well prepared to introduce the 
template to the documenters and clearly explain how to complete it. Regular follow-up support 
was provided to address questions and ensure consistent quality across all documented practices. 
(Annex 1.) 

 

Figure 4 Illustration from the training material 

The data collection template and the instructional material was then shared on an online folder via a 
shared link, granting access to both documenters and the project team, enabling assistance and 
monitoring throughout the completion process. 

Data Collection Process 

The initial data collection process, conducted from August to November 2024 followed a 
structured workflow designed to ensure both data quality and analytical utility. The process began 
with systematic mapping of relevant Operational Groups in participating countries, followed by 
careful review of existing documentation on the EIP-AGRI platform to identify potential practices and 
assess documentation availability. 

 

The process highlighted significant dependencies on Operational Group availability and engagement 
levels. Partners reported challenges in aligning Operational Group participation with project 
timeframes, as many Operational Groups are managing their own project schedules and resource 
constraints. This experience has informed our approach to data collection, emphasizing 
flexibility and continuous engagement rather than strict deadlines. 
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Partner engagement played a crucial role in the collection process. Each participating country 
organized localized outreach efforts through their established networks, conducting 
documentation sessions with standardized protocols. These sessions often involved multiple 
stakeholders, combining the expertise of researchers, practitioners and farming experts to ensure 
comprehensive practice documentation. Through the collaborative efforts of the partners, a total of 
32 practices were collected in the initial data collection phase. This diverse sample reflects a wide 
range of approaches, representing various agricultural contexts and practices. The involvement of 
local partners was key in reaching a broad spectrum of practices, ensuring that the data collected is 
representative and captures the complexity of farming practices across different regions. 

 

Figure 5 Distribution of collected practices 

The process moved through several key phases: initial identification and assessment, engagement 
and documentation, data processing and standardization, quality control and final storage and 
organization. Each phase included efforts to uphold quality measures, focusing on completeness of 
the data documents, data reliability and maintaining the efficiency throughout the collection process. 

3.2. Survey Framework Design 

Survey Structure Development 

Understanding farmers' perspectives, experiences and needs is crucial for effective knowledge 
sharing and practice adoption. The development of our survey framework, undertaken in parallel 
with the practice documentation template, emerged from extensive consultation with farming 
communities and agricultural experts across participating countries during the first half of 2024. 
Unlike the documentation of best practices, which focuses on technical specifications and proven 
results, the survey framework aims to capture the real-world experiences, challenges and 
needs of farmers implementing sustainable soil management practices. 

 

A critical aspect of the survey development was the translation process. To ensure accessibility 
across all participating countries, we implemented a two-step translation approach. First, utilizing 
the EU Survey tool's automated translation capabilities, we generated initial versions in nine 
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languages (Bulgarian, German, Hungarian, Italian, Polish, Slovakian, Slovenian, Spanish and 
English). Subsequently, these automated translations underwent thorough review and correction 
by native-speaking consortium partners, ensuring not only linguistic accuracy but also cultural 
appropriateness and technical precision in agricultural terminology. 

 

The survey structure evolved through multiple iterations of testing and refinement, resulting in four 
carefully designed sections. The first section establishes respondent context through 
demographic and operational questions, providing essential information about farm characteristics, 
location, farming methods and personal background. This contextual information enables meaningful 
analysis of adoption patterns across different farming contexts. The second section explores 
farmers' knowledge and attitudes toward sustainable practices, investigating familiarity with twenty 
different sustainable practices ranging from minimum tillage to agroforestry systems. This section 
examines information access pathways and adoption motivations, providing crucial insights for 
developing effective knowledge-sharing strategies. The third section delves into implementation 
experiences, where farmers share detailed accounts of their practice adoption journeys. Rather than 
simply documenting which practices have been adopted, this section explores the full cycle of 
implementation, including adoption drivers, realized benefits, cost-benefit relationships and both 
positive and negative outcomes. For discontinued practices, we gather information about usage 
duration and cessation reasons, providing valuable insights into implementation challenges. The 
final section takes a forward-looking perspective, exploring farmers' plans for adopting new 
practices and identifying both promising opportunities and potential barriers to adoption. This future-
oriented approach helps identify practices generating the most interest and the support mechanisms 
needed to facilitate their implementation (Annex 2). 
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Survey Implementation Process 

The survey deployment, launched in August 2024, utilized the EU Survey platform to ensure 
accessibility and data security while maintaining response integrity. The survey was made available 
in nine languages (Bulgarian, English, German, Hungarian, Italian, Polish, Slovakian, Slovenian 
and Spanish) with careful attention paid to maintaining consistency of meaning across translations. 
This multilingual approach proved crucial in achieving broad participation across different regions. 

 

Our distribution strategy operated through the project's partner network, leveraging existing 
relationships and local knowledge to reach diverse farming communities. Partners promoted the 

Figure 6 Illustration from the farmer survey template 
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survey through multiple channels, including social media platforms, institutional websites and 
agricultural events, resulting in 385 responses from the consortium countries (391 in total from EU) 
by November 2024. 

 

Figure 7 Participation of consortium countries in the Survey 

Quality assurance was embedded throughout the survey process, beginning with rigorous pre-
testing involving representatives from target groups. This testing phase helped refine question clarity 
and response options while ensuring the survey's completion time remained within twenty minutes. 
Regular monitoring of incoming responses enabled early identification and resolution of any 
systematic issues. 

 

3.3. Data Processing Methodology 

Our data processing methodology forms a crucial bridge between raw data collection and the 
organized repository supporting future analysis and visualization. The approach recognizes 
two distinct but parallel processing streams - one for practice documentation and another for 
survey responses - while maintaining structures enabling future integration through the Dashboard. 

 

To ensure a robust and reliable dataset, we utilized KNIME Analytics Platform for the creation and 
standardization of our database. To ensure the accuracy and reliability of the dataset, a Quality 
Assurance Framework was implemented within KNIME. This framework focused on systematically 
identifying and resolving inconsistencies, errors and anomalies in the data. The process involved the 
following steps: 

 

1.  Automated Data Processing with Loops: 

• A loop structure was created for reading and processing files, ensuring consistency 
across all datasets. 
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• Each file underwent the same sequence of quality control steps, minimizing manual 
intervention and reducing the potential for human error. 

• KNIME’s File Reader and Loop Start/End nodes automated file ingestion and processing. 

2. Data Profiling and Inconsistency Detection: 

• Initial data profiling was conducted to identify common issues such as: 

o Missing values 

o Inconsistent formatting (e.g., "Yes" vs. "yes") 

o Outliers and duplicates 

• Profiling was facilitated using the Data Explorer and Statistics nodes. 

3. Data Standardization: 

• Categorical variables were standardized by addressing formatting inconsistencies. For 
instance: 

o Variations such as "Yes" and "yes" were corrected using String Manipulation and 
Case Converter nodes. 

o Lookup tables and regular expressions ensured alignment with predefined 
standards. 

• Dates, numerical values and text fields were reformatted to a consistent structure. 

4. Error Correction and Validation: 

• Errors detected during profiling were corrected using conditional lOperational Groupic 
and transformation nodes. 

• Data integrity was validated through automated checks embedded within the workflow. 

5. Reproducibility and Scalability: 

• The loop-based design ensured that new files could seamlessly integrate into the 
pipeline, maintaining high data quality standards. 

• The KNIME workflow was documented to provide transparency and reproducibility for 
future use. 

6. End Result: MS Access and MySQL Databases: 

• After the quality assurance and standardization processes were applied, the final 
datasets were stored in two different database systems: 

o Microsoft Access (MS Access): Used for local, smaller-scale storage and easy 
retrieval in a desktop environment. 

o MySQL: A more robust, scalable database solution used for larger-scale data 
management and integration into web or cloud-based applications. 

• Both databases were structured to support efficient querying, reporting and further 
analysis. 
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The use of KNIME allowed for a visual and iterative approach to data preparation, ensuring 
transparency and reproducibility of the workflows. This methodology resulted in a standardized, 
clean, and analysis-ready dataset. 

 

3.4. Quality Assurance in Data Processing and Storage 

Our quality assurance approach operates across multiple stages of the data lifecycle, 
integrating automated checks through KNIME with structured partner review processes. The 
foundation of our QA framework was established during the preparatory phase through partner 
training and standardized templates, ensuring consistency in data collection from the outset. 

For practice documentation, quality control begins at the data entry stage through our Excel-based 
template. This template, developed through extensive partner consultation, implements structured 
data entry fields and standardized categorizations aligned with established frameworks like WOCAT. 
Partner training sessions conducted in August 2024 ensured consistent understanding of 
documentation requirements and data entry protocols across all participating countries. 

The core of our automated quality control process is implemented through our KNIME 
workflow, which performs systematic checks during data processing. The workflow identifies 
common issues such as missing values and inconsistent formatting across categorical variables. 
Through KNIME's Data Explorer and Statistics nodes, we conduct initial data profiling to detect 
anomalies, while String Manipulation and Case Converter nodes ensure standardization of 
categorical responses. This automated process is particularly crucial for survey data, where 
responses across nine different languages need to be consolidated while maintaining data integrity. 

For survey responses collected through the EU Survey platform, our quality assurance process 
leverages both automated and manual validation. The two-step translation process, involving 
initial automated translation followed by native-speaking partner review, ensures accuracy of 
multilingual survey instruments. This careful attention to translation quality has been crucial in 
maintaining data consistency across all participating countries. 

The final stage of quality assurance occurs during data storage, where both MS Access and MySQL 
databases implement validation rules ensuring data integrity. Regular monitoring of incoming 

Figure 8 KNIME workflow 
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data through KNIME's automated checks helps maintain consistent data quality throughout the 
collection period. 

This multi-layered approach to quality assurance has proven effective during our initial data 
collection phase, successfully processing 32 documented practices and 391 survey responses while 
maintaining data integrity and consistency. 

 

4. Database Design and Implementation 

4.1. Overview of Database Architecture 

The database architecture for Soil-X-Change has been designed to serve as a robust repository 
supporting both immediate data storage needs and future analytical requirements. Building upon the 
methodology outlined in Chapter 3, our implementation decisions focused on creating a system that 
could effectively manage the diverse data types collected through both practice documentation and 
survey responses. The architecture development, completed in autumn 2024, followed an iterative 
process involving continuous feedback from consortium partners to ensure alignment with project 
objectives. 

 

The system implements a dual-domain structure that maintains clear separation between practice 
documentation and survey data while enabling future integration through the Dashboard layer. This 
separation emerged as a crucial design decision during early development phases, recognizing the 
distinct nature of these data types while maintaining the flexibility needed for integrated analysis. 

 

Our database design is guided by several fundamental principles aligned with the project's 
objectives. Data integrity and quality remain paramount, implemented through strict validation rules 
and clear data structures. The design maintains flexibility for future analytical needs through 
comprehensive metadata frameworks and standardized classification systems. Additionally, the 
architecture supports efficient data retrieval patterns required for Dashboard visualization and 
analysis. 
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The database structure comprises one primary domain, with dedicated tables and relationships 
reflecting their unique characteristics. The practice documentation domain and survey response 
manages information related to all 32 currently documented soil management practices, with 
potential for expansion as new practices are added throughout the project's lifetime. This domain 
implements a sophisticated structure linking core practice information to supporting documentation, 
geographic data and impact assessments and managing 391 responses, implements specialized 
structures optimized for questionnaire data while maintaining respondent privacy and data security. 
This domain includes anonymized respondent profiles, structured response tables and geographic 
reference data, all designed to support comprehensive analysis while protecting personal 
information. 

 

4.2. Data Storage Implementation 

The implementation utilizes Microsoft Access and MySQL as our primary database management 
systems, chosen for their ease of use, versatility and robust performance capabilities. The decision 
to use both systems was driven by key requirements: efficient handling of structured data, simplicity 
of deployment and scalability to manage large datasets as the system evolves. 

 

Microsoft Access is employed for smaller-scale, local applications where quick setup and easy 
integration with desktop environments are essential. Its user-friendly interface and built-in support 
for basic relational database management provide an effective solution for light data storage needs, 
such as managing survey responses and smaller datasets. 

 

Figure 9 MS Access Database 
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For larger-scale operations and more complex requirements, MySQL serves as the primary 
database system. Chosen for its high-performance capabilities, MySQL supports more complex 
queries, enhanced scalability and the ability to handle growing volumes of data, such as geographic 
data and large user datasets. This choice ensures the system can scale efficiently as the data grows. 

 

To handle large datasets efficiently, both systems use partitioned tables. This approach improves 
data management by dividing large tables into smaller, more manageable sections, which boosts 
query performance and ensures smoother handling of the growing volume of survey responses. 

 

4.3. Security and Access Control 

The security framework for the Soil-X-Change database emphasizes practical access control 
measures while facilitating efficient collaboration among project partners. Our approach recognizes 
the critical balance between enabling effective dashboard development and analysis activities while 
maintaining appropriate protection for sensitive information contained within our datasets. 

Access management is implemented through our shared cloud-based storage solution, with 
permissions carefully structured to support different partner roles and responsibilities: 

Data Analysts and Researchers: Access to both practice documentation and anonymized 
survey data for conducting analyses and generating insights. These partners can export data 
for statistical analysis but cannot modify the original database content. 

Dashboard Developers: Access to necessary data structures and export capabilities 
required for creating interactive visualizations. They can extract data through predefined 
queries but do not have direct database modification rights. 

Task managers: Full access to all database components with rights to update practice 
documentation and manage data organization. They oversee data quality and handle partner 
access requests. 

Field Partners and Practice Documenters: Specific access for adding and updating 
practice documentation through structured templates, with rights limited to their own 
contributions. 

Database Administrators: Technical access for maintaining database structure, 
implementing backup procedures, and managing system performance. Limited to key 
technical team members. 

This system ensures that team members involved in dashboard development and data analysis can 
efficiently access the resources they need while maintaining appropriate boundaries around 
sensitive information. The framework includes specific provisions for handling anonymized survey 
responses, protecting farmer privacy while preserving the analytical value of the collected data. 

Our collaborative security model includes clear protocols for version control and change tracking, 
ensuring that partners can work effectively together while maintaining data integrity. The system 
supports defined access levels based on partner roles, whether in dashboard development, analysis 
or project coordination. These carefully structured permissions enable efficient workflows between 
data collection, analysis, and visualization teams while maintaining appropriate controls over data 
access and modification. 
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4.4. Maintenance and Monitoring 

Our maintenance framework ensures system reliability through comprehensive protocols covering 
backup and recovery, performance optimization and continuous monitoring. Automated backup 
scheduling, point-in-time recovery capabilities and disaster recovery procedures protect against data 
loss, while regular performance optimization maintains system responsiveness. 

 

The monitoring system provides real-time insights into system health and performance through 
continuous tracking of key metrics. This includes performance monitoring, resource utilization 
tracking and error detection, enabling proactive identification and resolution of potential issues. 
Activity logging maintains comprehensive records of system events, security incidents, and user 
actions, supporting both audit requirements and system optimization efforts. 

The system's maintenance and monitoring capabilities have proven particularly valuable during the 
initial data collection phase (August-November 2024), successfully handling the concurrent ingestion 
of practice documentation and survey responses while maintaining system performance and data 
integrity. 

 

5. Database Documentation 

5.1. Overview and Documentation Strategy 

Comprehensive documentation was created throughout the entire database creation process to 
ensure transparency, reproducibility and ease of understanding for future users. The documentation 
included detailed descriptions of each step in the data processing workflow, from data ingestion to 
final database storage. 

Process Descriptions: Each step of the KNIME workflow was documented with specific instructions 
on its purpose and function. This included explanations of data cleaning techniques, standardization 
rules (such as handling variations in categorical values), and the transformation processes that were 
applied to ensure consistency across all data sources. 

Error Handling Procedures: Clear guidelines on how errors were identified and addressed were 
included, detailing the logic used for error detection and the specific nodes or tools employed for 
data validation. 

Database Schema: Detailed descriptions of the MS Access and MySQL database schemas were 
provided, outlining the structure of each database, including tables, field names, and data types. 
This also included any relationships between tables, indexing strategies for optimizing queries, and 
any custom queries used for database management. 

Version Control: The documentation tracked any changes or updates made to the data processing 
workflow and database structure, ensuring that the dataset could be updated or modified without 
losing consistency. 

5.2. Repository Structure Documentation 

The database serves as a centralized repository managing two distinct data domains, each requiring 
specific documentation approaches tailored to their unique characteristics. The practice 
documentation domain, currently housing 32 documented practices, implements a complex structure 
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capturing technical details, geographic information and impact assessments. Our documentation 
provides detailed guidelines on this structure, explaining relationships between different data 
elements and the rationale behind various design decisions. 

For the survey domain, managing 391 responses, documentation focuses particularly on data 
privacy and security aspects. Clear protocols outline data handling procedures, anonymization 
requirements and access controls, ensuring compliance with GDPR requirements while maintaining 
data utility for analysis. The documentation carefully explains how survey responses are structured 
to enable meaningful analysis while protecting respondent privacy. 

 

5.3. Technical Specifications 

This schema is designed to manage project-related data, including geographical, contextual, and 
survey information. The primary tables are: 

General Information: Stores basic project details and is linked to other tables like Description, 
Purpose Classification, and Polygon through Project_ID. 

Polygon: Contains geographical data (coordinates), linked to contextual and impact factor tables 
(Location Context S1, S2, S3 and Impact Factors S1, S2, S3) via Site_ID. 

Location Context S1/S2/S3: Provides contextual data at different locations linked to the Impact 
Factors tables via Site_ID. 

Impact Factors S1/S2/S3: Captures key metrics influencing the project at various levels, tied to the 
respective location context tables. 

Farmer Survey: Collects feedback from farmers, linked to Location Context tables using Country and 
Land_Use_Main_Type. 

Meta: Stores column names for the practices database to streamline processing and improve query 
performance. 

Farmer Survey Meta: Stores column names for Farmer Survey data to streamline processing and 
improve query performance. 

 

5.4. Future Development Support 

Our documentation strategy includes provisions for future system evolution, maintaining clear 
records of design decisions and implementation rationale. This forward-looking approach supports 
continued system development as new requirements emerge and additional practices are 
documented throughout the project's lifetime. The documentation includes clear procedures for 
updating both technical specifications and user guidelines as the system evolves. This ensures that 
all project teams maintain current information about data structures and access procedures while 
supporting effective long-term system maintenance and development. 
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6. Conclusion and Recommendations 

Achievement of Project Objectives 

The development and implementation of the Soil-X-Change database represents a significant 
milestone in our project's mission to facilitate knowledge exchange about sustainable soil 
management practices across Europe. Through careful design and implementation during 2024, we 
have established a robust foundation for storing and managing two essential types of 
information: documented best practices from Operational Groups and comprehensive survey data 
from farmers and practitioners. 

The successful implementation of our dual-stream data collection approach has demonstrated the 
effectiveness of our methodology. The database structure successfully accommodates both 
systematic documentation of soil management practices and valuable insights from 
practitioner experiences, while maintaining the flexibility needed for future expansion and 
analysis. The template-based collection methodology, supported by comprehensive training 
and documentation has proven effective in gathering structured information about practices 
while maintaining sufficient flexibility to capture diverse implementation contexts. 

 

Key Achievements and Impact 

The data collection phase, conducted from August to November 2024, has yielded impressive results 
with 32 ready-to-use practices documented from nine primary (consortium) and two external 
countries (AT, BG, DE, ES, HU, IT, PL, Sl, SK and FR, PT). This initial collection phase has 
established a strong foundation for continuing documentation efforts throughout the project's lifetime. 
The database remains open for additional submissions, reflecting our understanding that sustainable 
soil management is an evolving field with continuous innovation. 

 

Figure 10 European Coverage of Soil-X-Change Database - Practices and Survey Responses 
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The survey component has exceeded initial expectations, gathering 391 responses across 13 
countries. This success was achieved through effective use of EU Survey for template creation and 
data collection, ensuring a consistent and accessible platform for respondents. The comprehensive 
promotion strategy implemented by project partners, including social media platforms, institutional 
websites and agricultural events has successfully reached a diverse audience of stakeholders.  

The successful multilingual approach, involving thorough translation and validation by native-
speaking partners, significantly contributed to the high response rate and quality of survey data. This 
investment in language accessibility demonstrated the importance of providing tools in local 
languages for effective engagement with farming communities. 

Our initial analysis indicates that this broad participation has provided rich insights into regional 
variations in practice implementation, common challenges across different contexts and local 
adaptation strategies. The geographic diversity of responses has been particularly valuable in 
understanding how sustainable soil management practices are adapted and implemented across 
different European contexts. 

 

The implementation of robust data management system has proven crucial in handling this 
wealth of information. Our approach ensures respondent privacy while enabling effective analysis of 
practice implementation patterns and adoption factors. The resulting data structure not only supports 
current project needs but provides a solid foundation for understanding barriers and opportunities in 
sustainable soil management across Europe. 

 

Lessons Learned 

Several important lessons have emerged through the database development and initial data 
collection process. First, the importance of balancing comprehensive documentation with 
practical usability has become clear. While thorough documentation is crucial for understanding 
practice implementation, we've learned to consider the time constraints of data providers and 
maintain efficient collection processes. 

 

A crucial lesson emerged regarding the nature of collaboration with Operational Groups. Partners 
across countries consistently reported two key challenges: the dependency on Operational 
Groups' availability and timelines for data provision, and the complexity of maintaining long-
term engagement with Operational Groups. These challenges have shaped our approach to data 
collection, leading to a more flexible and continuous collection strategy rather than a strictly time-
bound approach. 

 

Our experience has also emphasized the value of embedding quality control measures within 
the data collection process rather than treating it as a separate step. This integrated approach 
to quality assurance has helped ensure reliable data while minimizing the need for later corrections. 
The implementation of standardized terminology and classification systems early in the process has 
proven particularly valuable for maintaining consistency across different data sources. 
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The collaborative approach to template development and testing, involving multiple rounds of 
partner feedback, stakeholder testing and refinement has contributed significantly to the 
success of our data collection efforts. Partner training sessions and ongoing support have 
proven essential in maintaining documentation quality while encouraging consistent engagement 
from data providers. 

 

Next Steps and Future Development 

As we move forward several key activities are planned to build upon this foundation. The database 
will continue to evolve to support the development of the project's Dashboard, including refinement 
of data export capabilities, enhancement of query optimization and implementation of additional 
quality control measures. The database will remain open for continuous submissions, allowing 
us to expand our knowledge base while maintaining consistent data quality standards 
recognizing that: 

• many Operational Groups have ongoing projects with results that will only become available 
in later project stages, 

• maintaining continuous engagement with Operational Groups requires flexibility in data 
submission timelines, 

• the Dashboard's purpose as a dynamic platform necessitates ongoing addition of new 
practices, 

• a larger pool of documented practices enables better selection of high-quality examples 
for the Dashboard. 

 

Key priorities for the next phase include: 

• Expanding the practice documentation to reach our target of 60 documented practices; 

• Implementing feedback from initial data utilization to enhance system functionality; 

• Strengthening integration capabilities to support Dashboard development; 

• Enhancing documentation based on user experiences and emerging needs. 

 

Recommendations for Future Implementation 

Based on our experience in developing and implementing this database system, we offer several 
strategic recommendations for future development. First, maintaining regular communication 
between database and dashboard development teams will be crucial to ensure that data structures 
effectively support visualization and analysis needs. Second, implementing regular quality 
assessment procedures will help ensure that collected data continues to meet project requirements 
and supports effective analysis. 

 

We recommend maintaining and updating technical documentation as the system evolves, ensuring 
all project teams have current information about data structures and access procedures. Continued 
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engagement with data providers and future data users will help ensure the system effectively meets 
their needs while supporting project objectives. 

 

Finally, we recommend establishing a formal feedback mechanism for both practice providers and 
survey respondents, enabling continuous improvement of our data collection and management 
processes. This user-centered approach will help ensure the database continues to serve its 
essential role in facilitating knowledge exchange about sustainable soil management practices 
across Europe. 

 

  



 

 

 

 

       

  32 

Soil-X-Change has received funding from the European Union’s  

Horizon Europe Framework Programme, Coordination and  

Support Actions under grant agreement No. 101133914 

Initiative of Fostering cross-border knowledge exchange and 
co-creation on sustainable soil and farm management 

7. Annexes 

1. Tutorial for Best Practice data collection 
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2. Soil-X-Change Farmer Survey Template 
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