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1 Introduction  

1.1 Project Summary 
The QuantiFarm project focuses on supporting the further development of Digital Agriculture 

Technology Solutions (DATSs) in order to improve the sustainability (economic, environmental and 

social) and competitiveness of the EUôs agricultural sector. To this end, QuantiFarm develops a 

comprehensive Assessment Framework for independent qualitative and quantitative assessments of the 

costs and benefits of digital agriculture technologies. The project will support the uptake of digital 

technologies by providing innovative tools and services and will provide practical recommendations of 

relevance and practical utility to farmers, advisors, and policy makers across Europe. QuantiFarm is 

building its assessment and recommendation tools using data derived from 30 Test Cases (TCs) which 

span over 20 countries in 10 Biogeographical regions across Europe, thereby capturing multiple social, 

environmental, and economic parameters. More than 100 farms of different types, sizes, ownership and 

operating conditions have committed to participate in the project, both directly and through cooperatives 

and large umbrella organisations. In addition, the QuantiFarm Digital Innovation Academy will provide 

capacity building capabilities for advisors and other Agriculture Knowledge and Innovation Systems 

(AKIS) actors, by providing data on the various types of digital technologies available, their costs, 

benefits and impact on sustainability. QuantiFarm involves 32 partners, representing a variety of 

stakeholders, including 8 scientific organisations and 12 farmer representatives and consultants. 

1.2 Document Scope 
This document is part of the set of deliverables of WP3 of the QuantiFarm project and is the result of 

Task 3.2 ñReusable DATSs Assessment Toolsò and Task 3.3 ñPolicy Monitoring Toolò. Task 3.2 

elaborates in the implementation of a set of reusable self-contained software components in support of 

DATSs sustainability assessment and cost-benefit analysis. The functionality offered by the tools has 

been specified through a cocreation process involving relevant actors e.g. Farmers, Advisors, and Policy 

influencers that are members of the QuantiFarm consortium but also with selected external actors. In 

addition, directions and procedures that are provided by WP2 on assessment parameters and 

methodologies were also considered. The initial list of the tools was specified from an early stage even 

during the project preparation phase, however the initial list has further been refined aiming to provide 

tools with a clear scope and usefulness.  

The Policy Monitoring tool developed in Task 3.3 aims to assist the process of monitoring but also the 

design of agro-environmental related policies through the utilisation of DATSs. As it will be further 

analysed in section 4 QuantiFarmôs assessment outcomes of DATSs are combined with satellite-based 

Earth Observation data products facilitating the calculation of relevant sustainability indicators on a 

regional basis. 

The key deliverable of Tasks 3.2 and 3.3 is the actual implementation of the tools as reusable software 

components. For this reason, this report is inherently associated with the actual implementation code of 

the tools available in QuantiFarmôs code repository: https://gitlab.com/QuantiFarm 

  

Within this repository individual sub-projects are available providing the actual code, instructions for 

installing the tools, and examples of use.  

A short summary of the QuantiFarmôs tools offered functionality follows:  

¶ DATS Recommendation Tool 

The QuantiFarmôs ñDATS recommendation toolò is an interactive tool that allows farmers and 

advisors to gain insights on available Digital Agriculture Technology Solutions (DATS) in the 

QuantiFarmôs online directory which includes more than 500 technologies. The tool can provide ranked 

https://gitlab.com/QuantiFarm
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recommendations on suitable DATS based on a farms/farmers characteristics and information on 

performance results that the DATS achieved within test cases. 

Source code: https://gitlab.com/QuantiFarm/recommendation-tool 

Access the tool here: https://quantifarmtoolkit.eu/tool1.html 

 

¶ Cost Benefit Calculator Tool  

The QuantiFarmôs ñCost Benefit Calculator Toolò is designed to support farmers and agricultural 

advisors in assessing the financial impact and potential benefits of adopting various DATSs in crop and 

livestock farming systems. The tool features dedicated calculator modules for each type of system, 

tailored to reflect their specific needs. 

Source code: https://gitlab.com/QuantiFarm/cost-benefit-calculator-v1 

Access the tool here: https://quantifarmtoolkit.eu/tool2.html 

 

¶ Benchmarking tool  

The QuantiFarmôs ñBenchmarking toolò aims to assist farmers and advisors in recording digitally the 

cultivation practices and to automate the calculation of important and useful performance indicators. It 

also offers the option to compare calculated indicators from different farms and/or for different 

cultivation periods. The tool also includes information about the DATSs that have been utilised and are 

associated with specific farming activities allowing the user of the ñBenchmarking toolò to correlate 

performance with agricultural technology solutions. This allows the extraction of conclusions on the 

usefulness and the applicability of DAT in specific contexts. 

Source code: https://gitlab.com/QuantiFarm/benchmarking-tool 

Access the tool here: https://quantifarmtoolkit.eu/tool3.html 

 

¶ Policy Monitoring tool  

Policy Monitoring tool  provides policy makers with a visual policy monitoring dashboard, allowing 

the generation of analytical reports based on queries, including summary tables as well as graphical 

charts. The tool integrates and renders data at a regional level (Local Administrative Units ï LAUs or 

Communes) derived from anonymized and aggregated in-situ information from 12 selected QuantiFarm 

test cases. This includes information from parcels utilizing Digital Agriculture Technological Solutions 

(DATSs), parcels not employing DATs, farm calendar exports, and digital logs. A total of 50 variables 

derived from QuantiFarm test cases are classified into 13 categories for easier filtering and visualization. 

Source code: https://gitlab.com/QuantiFarm/policymonitoring-tool 

Access the tool here: https://quantifarmtoolkit.eu/tool6.html 

 

¶ Advanced Decision Support Tool 

The ñAdvanced decision support toolò aims to help advisors support their customers in deciding which 

DATS is the most appropriate for their farm, taking into consideration their specific needs, strategic 

goals, and preferences, as well as the external environment they are operating in. It was designed to 

https://gitlab.com/QuantiFarm/recommendation-tool
https://quantifarmtoolkit.eu/tool1.html
https://gitlab.com/QuantiFarm/cost-benefit-calculator-v1
https://quantifarmtoolkit.eu/tool2.html
https://gitlab.com/QuantiFarm/benchmarking-tool
https://quantifarmtoolkit.eu/tool3.html
https://ec.europa.eu/eurostat/web/gisco/geodata/statistical-units/local-administrative-units
https://ec.europa.eu/eurostat/web/gisco/geodata/administrative-units/communes
https://gitlab.com/QuantiFarm/policymonitoring-tool
https://quantifarmtoolkit.eu/tool6.html
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address one of the key barriers in adopting digital technologies, which is the lack of knowledge and 

evidence regarding their (direct and indirect) actual benefits and costs. 

Source: DATs Advanced Decision Support Tool v1.0.xlsx  

Access the tool here: https://quantifarmtoolkit.eu/tool5.html 

 

¶ DATS Assessment Engine 

 

The DATS Assessment Engine builds on the Quantifarm DATS assessment framework and 

aims to enable both quantitative and qualitative assessment of DATSs under real-world 

conditions (more details on the Quantifarm assessment framework are available in ñD2.3 

Assessment Framework and Governance Mechanismsò). The assessment process is coded as 

a software based tool and it is designed to optimise and automate data collection and 

processing for the calculation of specific sustainability indicators reflecting economic, social, 

and environmental performance. The tool is conceived as a reusable, stand-alone software 

application that takes as input a set of ground-truth data (e.g. use of agricultural inputs, 

monetary costs, labour), feeds these into assessment algorithms, and produces numeric values 

for a defined set of performance indicators. It can be downloaded and executed locally on a 

personal computer and provides a graphical user interface to facilitate data import and result 

visualisation. 

Source code: https://gitlab.com/QuantiFarm/assessment-tool 

Access the tool here: https://quantifarmtoolkit.eu/tool4.html 

 

This deliverable presents the final and completed version of the QuantiFarm services. The main updates 

in this deliverable (compared with D3.4) include the following:   

a) The final version of the DATS Assessment Engine as a stand-alone tool providing also a user 

friendly interface to facilitate field data collection and calculate sustainability performance 

indicators (documented in ñ2.3 QuantiFarm data platformò and ñ2.4 Cost benefit assessment 

engineò),  

b) the introduction of new more sophisticated algorithms that also consider the behavioral 

parameters and objectives of farmers for the DATS Recommendation Engine in section ñ3.2 

Recommendation toolsò. 

c) Updates in the Cost benefit calculator tool which now includes ground truth evidence from the 

QuantiFarm Test Cases documented in section ñ3.4 Cost benefit calculator toolò.  

d) The incorporation of additional regions, test case data variables across various sectors 

(economic, labour, costs, electricity etc.), and relevant data products from external sources (e.g., 

FAO). An overview of these enhancements, along with examples of the additional implemented 

functionalities supported by the Policy Monitoring Tool, can be found in section ñ4 Policy 

Monitoring Tool. The final version of the QuantiFarm Policy Monitoring Tool incorporates 

ground truth data from 8 EU countries, 9 crop types, monitored, 8 DATS (or DATS 

combinations), over 150,000 ha of agricultural area classified via EO methods and overall, 

973,000 ha of EU agricultural land under monitoring. 

 

https://quantifarmtoolkit.eu/downloads/DATs%20Advanced%20Decision%20Support%20Tool%20v1.0.xlsx
https://quantifarmtoolkit.eu/tool5.html
https://gitlab.com/QuantiFarm/assessment-tool
https://quantifarmtoolkit.eu/tool4.html
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1.3 Document Structure 
This report is structured as follows: 

ǒ Chapter 1 provides a summary of the project, the documentôs scope, and its overall structure.  

ǒ Chapter 2 documents the information systems and data items that are integrated with the 

provided tools. Information about the QuantiFarm data management platform, datasets 

generated by the Test Cases and the sustainability KPIs generated by the assessment 

framework. 

ǒ Chapter 3 provides the documentation of each tool that escorts the actual implementation code 

that is available in gitlab repository. 

ǒ Chapter 4 provides the documentation for the QuantiFarm Policy monitoring tool that escorts 

the actual implementation code that is available in gitlab repository. 

ǒ Chapter 5 gives a brief overview of the main ingredients of the document and indicates next 

steps to be taken. 

ǒ In the Annex of this document additional technical implementation/specification details of the 

various software modules are available.  
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2 Background 

This chapter presents background information on the data sources, the data-model, and the data platform 

that the functionality of the various QuantiFarm Tools will be based upon. In more details and for 

reasons of having a self-contained document this chapter will elaborate on  a) the test cases and the kind 

of data that the QuantiFarm data platform will maintain; b) the QuantiFarm data standard - entitled the 

QuantiFarm Common Semantic Model - that will allow a harmonised and standardised modelling of 

datasets; c) the QuantiFarm data platform and its architecture; and d) an explanation how the platform 

integrates with the assessment framework with the use of the developed ñcost benefit assessment 

engineò. Overall, here we present the underlying infrastructure which enables the DATS assessment 

tools described in the following chapter.  

2.1 Modelling Test case data 
The project will collect data from 30 Test Cases (TCs) across multiple countries and biogeographical 

regions. Full details of the TCs are provided in ñD4.1 Testing and Assessment Guidelinesò.  The TCs 

will enable the evaluation of different DATSs in real life conditions, across 3 iterations/growing 

seasons. Each TC includes one or more farms using a specific DAT, and a set of equivalent and 

comparable farms not using any DATS. Care is being taken to find 1-to-1 matching so as to ensure 

consistent, contrasting yet comparable participants in each TC. An overview is provided in Table 1. 

No Sector Crop/Animal  Digital Solution Country  
Biogeographical 

Region 

1 Arable Potatoes SF DSS/ App Greece NP 

2 Arable Corn Precision Irrigation Portugal Agromais 

3 Arable Barley, wheat 
SF DSS/ Agro-

environmental Monitoring 
Spain ITACyL 

4 Arable Cotton 
VRA add-on for old 

tractors 
Greece Augmenta 

5 Arable Wheat SF DSS/ App Turkey HORTA 

6 Arable 
Wheat, onion, 

potato 

Machinery with VRA, data 

analytics 
Netherlands Delphy 

7 Arable Potatoes SF DSS/ App Poland FFP2 

8 Arable Wheat Silo management Latvia AgroSmart 

9 Arable 
Barley, corn, 

wheat 
FMIS/ Financial Modelling Slovenia KGZS 

10 Arable Wheat FMIS/ app Romania ANAMOB 

11 Fruit Olives SF DSS/ App Greece NP 

12 Fruit  Apples Drones and soil sensors Poland Delphy 

13 Fruit  Grapes SF DSS/ App Italy HORTA 

14 Fruit 
Strawberries, 

Blueberry 

Precision irrigation, 

Variable rootpruning  
Serbia Terra 
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No Sector Crop/Animal  Digital Solution Country  
Biogeographical 

Region 

15 Fruit Olives SF DSS/ App Cyprus Filagro 

16 Fruit Apples Drones and soil sensors Netherlands Delphy 

17 Fruit Grapes 
Harvesting robotic and SF 

DSS  
Romania ANAMOB 

18 Vegetables Tomatoes SF DSS/ App Italy HORTA 

19 Vegetables Tomatoes Automated Greenhouses Netherlands Delphy 

20 Fruit Bananas / Grapes 
Precision Irrigation, 

Monitoring 

Canary 

Islands 
Anysol 

21 Vegetables Tomatoes Automated Greenhouses Finland LUKE 

22 Meat Poultry Cleaning Robot, AI UK FLOX 

23 Meat Cows 
Heat box collar, feedig 

robot, calving detector 
France IDELE 

24 Meat Pigs Automated monitoring, AI Belgium Leuven 

25 Dairy Cows 
Feeding robot, Activity 

Sensors 
France IDELE 

26 Dairy Cows Milking Robot Ireland Teagasc 

27 Dairy Cows Automated monitoring Germany Leuven 

28 Dairy Cows Livestock feeding DSS Romania ANAMOB 

29 Apiculture Bees Automated Monitoring Lithuania ART21 

30 Aquaculture Oyster 
Sensors for quality 

assessment 
Croatia Benco 

Table 1: Test Cases summarization 

TCs will act as data providers for the Assessment Framework, collecting data for the assessment of the 

digital agriculture solutions they are using on their farms, and equivalently to assess the impact of not 

using DATSs. To properly assess the impact of using a digital technology in agriculture in real 

conditions, the assessment needs to take into consideration the outcomes of the whole growing season. 

Given the fact that agricultural production is affected by many unpredictable factors such as extreme 

weather conditions which can alter the results drastically, there needs to be enough growing seasons. 

Therefore, testing has started in January 2023 (M7) and will run for three (3) annual cycles, covering 

an equal number of growing seasons.  
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Figure 1: Screenshot of the QuantiFarm Common Semantic Model project in gitlab 

2.2 QuantiFarm Common Semantic Model 
The QCSM (Figure 1)  is designed according to a series of guiding principles including to maximally 

reuse and extend existing ontologies as much as possible for modelling the required concepts and 

relations in the QCSM. As a consequence of the guiding principle on reusing and extending existing 

ontologies as much as possible, the QCSM imports various existing ontologies. We therefore have built 

further on the work that has been done in the Ploutos project (https://ploutos-h2020.eu) in which already 

various ontologies have been reused and extension proposals for some of them have been generated. 

Table 2 provides a list of the ontologies reused by QCSM. It should be noted that data modelling in the 

context of the QuantiFarm project is an ongoing and dynamic process. For this reason, various 

adaptations are realised while the most up-to-date version of the QCSM is available publicly in 

QuantiFarm GitLab project:  https://gitlab.com/QuantiFarm/qcsm. The current version (December 

2023) of the ontology is also available in Annex A. 

 

https://gitlab.com/QuantiFarm/qcsm
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Prefix Name Base URI Scope 

ENVO 
Environment 

Ontology 

http://purl.obolibrary.org/obo/ 

envo.owl# 

Ecosystems, environment, 

geographical components 

and processes 

S4AGRI SAREF4AGRI https://saref.etsi.org/saref4agri/ 

Smart appliances and 

devices for agricultural 

purposes 

SSN 
Semantic Sensor 

Network 
http://www.w3.org/ns/ssn/ 

Sensor networks and 

processes 

SOSA 
Sensor Observation 

Sample Actuator 
http://www.w3.org/ns/saso/ 

Observations, actuations 

and samples from sensors 

and actuators 

OM 
Ontology of units of 

Measure 

http://www.ontology-of-units-of-

measure.org/resource/om-2/ 

Unitsô hierarchy for 

measurements 

Org Organisationontology http://www.w3.org/ns/org# Organisational concepts 

Time 
Ontology of temporal 

concepts 
http://www.w3.org/2006/time# 

Time and temporal 

concepts 

Weather 
BIMERR Weather 

Ontology 

https://bimerr.oit.linkeddata.es/def/ 

weather# 

Weather phenomena and 

parameters 

Table 2: Existing ontologies to be reused by the QCSM. 

An overview of the Digital Agricultural Technology concept, its properties and relations with other 

concepts is visualised in Figure 2 and Figure 3 using the WebVOWL tool available at 

https://service.tib.eu/webvowl. 

 

https://service.tib.eu/webvowl
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Figure 2: Snapshot of the QCSM Graph focusing in the Digital Agricultural Technology information concept. 
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Figure 3: The relation of the DATS, the Farm and the Farmworker within the QCSM 

2.3 QuantiFarm data platform 
From an early stage of the QuantiFarm project the high-level data flow has been specified including the 

integration with a set of heterogeneous data sources useful for the operation of the assessment 

framework and tools. Figure 6 illustrates in a conceptual and high-level manner the overall flow of data 

starting from the ñData sourcesò to be integrated, the ñAssessment Frameworkò that will perform the 

Economic, social and Environmental assessment of the DATSs and finally the set of ñToolsò that will 

consume these data aiming to provide more advanced decision-making services. As it is evident the 

heterogeneity of data derived by different sources needs to be harmonised to ensure the maximal reuse 

and applicability of the QuantiFarm Assessment Framework and Tools. 
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Figure 4: Information flow and the core components of the QuantiFarm Assessment Framework and Toolkit 

 

Figure 5 illustrates the functional view of QuantiFarmôs data platform and Toolkit architecture as this 

has been updated until December 2024. Additional technical specifications and implementation of the 

data platform are detailed in ñD3.2 Data Requirements and Interoperability ï final versionò but in order 

for this deliverable to be complete the core functional components are also presented here.  

The high-level design approach is that a central data storage is provided where most of the relevant 

data for the tools is stored in a triplestore in QCSM format and made available via a SPARQL query 

endpoint.  

The design principles behind this data platform architecture are: 

- Large datasets ï such as granular weather data ï are not stored in the central data storage, as it 

would be impractical to duplicate and synchronise them. 

- External datasets that need to be available for the tools in real-time are not stored in the central 

data storage, but published via a web service that translates data from the external data format 

to the QCSM. 

- When data is ingested into the QuantiFarm Data Platform, it should be mapped into the QCSM 

at the moment of ingestion. 

- Tool services should be made available as stand-alone services with a well-defined API that 

can be deployed separately. 
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Figure 5: Functional architecture of QuantiFarm data platform 

Central data storage 
The central data storage (green components in the bottom middle of the diagram) is responsible for 

storing RDF data that need to be available for the tool services. All data that is ingested into the data 

storage should be conformant with the ontologies in the QCSM. 

For the tool services to retrieve the necessary data, SPARQL queries can be used, which is a flexible 

and standardised query language for RDF data. 

In the current prototype, the Apache 2.0-licensed triple store Apache Jena Fuseki is used. It provides a 

multitude of ways to load an retrieve data from the triple store, using standardised protocols such as 

SPARQL. 

Loaders 
The loaders (cyan components in the bottom of the diagram) load data from several data sources in an 

extract, transform load (ETL) manner. The data concerned does not involve real-time use cases, so it 

can be loaded into the data storage whenever it is deemed necessary. 

The task of a loader is to access its corresponding data repository, map it into QCSM-conform RDF, 

and load it into the central data storage. In our data platform, this concerns the repository of DATSs in 

FAIRshare, KPIs of farms that participate in test cases (and which DATSs they use, if any), among 

others. 

An important requirement is that the loader can be executed again after a while (e.g., when the data 

changed, or when the loader is improved), and then it should replace its previous data. This is 

https://www.apache.org/licenses/LICENSE-2.0
https://jena.apache.org/documentation/fuseki2/
https://jena.apache.org/documentation/fuseki2/
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implemented with the SPARQL Graph Store HTTP protocol, specifically with the HTTP PUT method1 

on a named graph for the loader. 

To produce RDF, the well known rdflib library in Python is used. It provides utilities for generating 

statements in a graph, and serialising the graph into formats that the central data storage understands. 

Mappers 
Some external data sources are simply too big to be loaded into the central data storage, or they need to 

be made available in a real-time fashion instead of ETL. For these data sources, we use special mappers 

which are software modules that can retrieve specific data from these sources, and map them to QCSM-

conform RDF for the tool services to use. 

These mappers were originally envisioned to be separate microservices, but it is more practical to 

simply implement them as reusable code modules that the tool services can import. 

Data repositories 
There are several data repositories that we want to leverage in the data sharing platform. In general, 

these are not available in a homogeneous way, and should thus be transformed into QCSM-conform 

RDF before they can be conveniently consumed by the tools. 

The FAIRshare project has produced a list of Digital Advisory Tools and Services which roughly 

translate into what we call Digital Agricultural Technology Solutions in QuantiFarm. These are 

enriched with relevant metadata about the technology so that it can be transformed into RDF statements 

about the technology. 

WP2 produced KPIs and metadata about farms participating in the test cases in the form of Excel sheets. 

The data from these sheets are loaded and transformed by the loaders using the pandas tool in Python. 

Subsequently, they are loaded into the central data storage. 

External APIs 
We envision several external APIs to be consumed directly as they are needed, and so bypass the central 

data storage because theyôre either too big to be loaded entirely, or are needed in real-time. Examples 

include (historical) weather APIs, EUROSTAT and CAP indicators. 

User Interface 
The user interface is the frontend that the user interacts with. There will be a single consistent user 

interface that gives personalised access to all the tools using a single thematic style. We have a non-

functional prototype, but other than that, this is planned work, and more will be written about it in 

planned deliverables (D3.6). 

The user interface uses the tool services to populate its views with the content and functionality that are 

required. 

Tool services 
Each tool is implemented as an independent tool service, which comprises one or more web services 

with well defined APIs. With these APIs, the user interface can retrieve the data that it needs to present 

the content and provide the functionality. 

Generic engines 
Generic engines are available to all tools and have the functionality to calculate aggregated values of 

parameters. In particular, the cost-benefit assessment engine calculates costs and benefits for using a 

specific DATS and the testcase assessment engine calculates the sustainability parameters for a testcase 

 
1
 https://www.w3.org/TR/sparql11-http-rdf-update/#http-put  

https://www.w3.org/TR/sparql11-http-rdf-update/#http-put
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and the DATSs used in that testcase. The engines have a well-defined API via which the calculated 

values can be retrieved. In addition, the results of the engines are stored in the central data storage as 

well. 

With respect to deployment, the central data storage is currently deployed at a TNO Azure cloudserver 

in an Apache Jena Fuseki triplestore. In addition, the generic engines, tool services and user interface 

are together deployed on the QuantiFarm server located at the URL https://quantifarmtoolkit.eu. 

Overall, the latest version of the QuantiFarm data platform source code and documentation are available 

here: https://gitlab.com/QuantiFarm/data-platform. 

 

2.4 DATS assessment engine 
Among the main objectives of the QuantiFarm project is to specify an Assessment Framework for 

evaluating the value provided by DATSs in agriculture. A mixed-method approach is used including 

the farm as well as the wider society for the co-creation of the framework. The Assessment Framework 

combines different quantitative and qualitative methodologies to conduct a comprehensive assessment 

of the economic, social and environmental benefits and costs of DATSs. The specification of the 

ñAssessment Frameworkò is documented in ñD2.3 Assessment Framework and Governance 

Mechanisms - second updated versionò.  The outcome of the assessment process is a composite 

monetary index complemented with a set of additional descriptive indicators on the impact of DATSs. 

These are intended to avoid the risk of drawing simplistic conclusions when relying only on a single 

value to capture the complexity of multi-dimensional aspects. For the needs of the QuantFarm project 

and according to D2.3 the DATS assessment process is implemented in a manual manner where experts 

(WP2) analyse the collected evidence. Technically the assessment process is realised by collecting data 

provided by Test Case representatives with the use of spreadsheets. The collected datasets are then 

cleaned from incorrect values and other errors and then are analysed by experts with the use of 

algorithms embedded as functions within the spreadsheets (using MS Excel). Finally, DATS assessment 

results are calculated with the use of functions assigning values to a set of predefined performance 

indicators. 

Among the objectives of WP3 is to further automate the assessment process and integrate it as a 

functional part of the QuantiFarm toolkit. The benefits from such a process are multiple with most 

important being the following:  

a) Reduce the administrative burden of data collection, data preparation, data analysis and 

automate the calculation of DATS performance indicators. 

b) Make the data - both ground truth evidence and DATS assessment results- available  for further 

exploitation by the tools of the toolkit. This will support the provision of more intelligent 

decision support services. For example the ñDATS Recommendation Serviceò of the 

QuantiFarm toolkit will be feasible to provide more fine grained recommendations using within 

the recommendation engine quantitative and qualitative parameters derived from the Test Cases 

evaluation process. 

c) Implement dynamic visualisation of the DATS assessment results using more user friendly and 

engaging graphs as part of the QuantiFarm Toolkit. 

d) Release the data collection and assessment engine as a reusable software framework available 

for reuse in the context of DATS evaluation even in a non-QuantiFarm context. 

To this end, the Assessment Framework has been extensively analysed and coded as a software module 

called: ñDATS assessment engineò. In ANNEX C snapshots from the spreadsheets utilised in various 

steps of the DATS assessment analysis are illustrated. The underlying logic of these steps and the 

respective information items were analysed and converted to data processing steps that guide the 

functionality provided by this module. As it is illustrated in Figure 6 this module is deployed within the 

https://quantifarmtoolkit.eu/
https://gitlab.com/QuantiFarm/data-platform
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ñGeneric Enginesò and offers its functionality through an API. The overall objective of this module is 

to automate as much as possible the DATS assessment process, having as input the data collected by 

the Test Cases. As a first step, aiming to collect data from Test Cases in a more efficient and harmonised 

manner a web based data collection form was developed (Figure 6) and is available in the following 

link: https://quantifarmtoolkit.eu/tcdata.html 

 

 
Figure 6: The instructions page of the Test Cases data collection web based form 

The web-based data collection form provides various benefits given that it restricts the format of data 

that are imported and in many cases the user selects input from predefined drop-down lists. This 

approach reduces the data entry errors especially when compared with the importing of free text replies 

in spreadsheets. Most importantly the web-based form exports the data in JSON format ready to directly 

be processed by software based algorithms.  

 

As it is illustrated in Figure 6, the Test Case representative should provide the requested information 

starting from generic properties of the assessed DATS and the cultivation type to more specific 

parameters relevant with the use of the technological solutions (Figure 7 and figure 8).  The buttons 

ñSave to fileò and ñLoad from fileò are respectively exporting and importing the provided data to JSON 

formatted files. 

 

https://aws.amazon.com/what-is/api/
https://quantifarmtoolkit.eu/tcdata.html
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Figure 7: Generic information about the TC. 

 
Figure 8: Information about activities realised during the testing period. 

The data collected for a specific testing period are then translated from the generic JSON format to 

QCSM following standardised data modeling and semantics and then stored in the main database of the 

QuantiFarm toolkit. Data from all test cases are then available to be queried and further processed by 

all tools. With regards to the DATS assessment process the ñDATS assessment engineò maintains data 

processing algorithms that calculate the numerical values of the various environmental, economic and 

social assessment indicators. The code of the ñDATS assessment engineò is available here: 

https://gitlab.com/QuantiFarm/assessment-tool. The calculated results are then stored back to the 

QuantiFarm toolkitôs ñCentral Storageò and are available to be retrieved and further exploited by the 

individual tools.  

 

https://gitlab.com/QuantiFarm/assessment-tool
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Finally, this approach facilitates the dynamic creation of visuals (e.g. graphs charts) of the DATS 

performance in the context of the various TCs and for the different testing periods (years) through the 

QuantiFarm Toolkit.  

 

In the context of the updated version of this deliverable, significant enhancements have been made to 

the user experience of the assessment engine. A dedicated Graphical User Interface (GUI) was 

developed to interface with the assessment algorithms, moving beyond the initial code-based 

interactions. This graphical interface provides a user-friendly environment for configuring assessment 

parameters and viewing results. Following figures illustrate the layout of this new interface. 

 

Furthermore, the DATS Assessment Engine has been fully incorporated into the QuantiFarm Toolkit 

website and is available online, accompanied by a direct link to the tool. This integration ensures that 

stakeholders (e.g advisors) can seamlessly access the assessment capabilities directly through the 

central toolkit portal. 

 

 

 
 

Figure 9: New User Interface of the Assessment Engine 

 

 
Figure 10: New User Interface of the Assessment Engine 
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Figure 11: New User Interface of the Assessment Engine 

 

 
Figure 12: Incorporation on the website of Quantifarm Toolkit 
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3 Tools for DATSs assessment  

This section elaborates on the specifications of the QuantiFarmôs tools available as individual software 

modules that have been developed up to M18 of the QuantiFarm project. The implementation code of 

each tool described in this section is available in the QuantiFarm code repository: 

https://gitlab.com/QuantiFarm. All tools are available for reuse as a self-contained service and the 

necessary directions for downloading and using it are available in gitlab. These tools will also be part 

of the QuantiFarm Toolkit which integrates and exposes the offered functionality through a user-

friendly Dashboard. The specification of the QuantiFarm Dashboard will be documented in D3.6 

QuantiFarm Toolkit ï initial version. 

3.1 Scenario-Based specification of tools 
The initial set of tools along with a high-level description of their functionality were already defined at 

the design stage of the QuantiFarm project. These tools have had to be further specified in more details 

with regards to the functionality to be offered. To this end, a scenario-based functional requirements 

specification methodology has been adopted2. For each tool that was initially identified, a more detailed 

analysis has been conducted through the writing of utilisation scenarios. Scenarios are elaborated within 

sequences of utilisation scenes where the actual user-tool interactions are described along with the 

input/output of data types and dataset. 

 

 
Figure 13: The process of the scenario-based software engineering methodology 

The various scenarios once were initially specified were then presented to key actors and potential end-

users e.g. farmers, advisors, agri-policy advisors that are partners in QuantiFarm project through a series 

of collaboration/cocreation interactive event. Based on the feedback collected through these events the 

scenarios and use cases were further refined.  Next steps include the actual testing of the tools by the 

user and the further refinement of the offered functionality. The following sections provide for each 

tool a generic description, utilization scenarios, a reference to the code repository and next steps. 

 

3.2 Recommendation tool 
When a farmer or farm advisor is interested in which DATSs are available that might be of use to reach 

specific goals with the farm, they can use the service of the Recommendation Tool. This tool will allow 

farmers and advisors to select the most appropriate solutions for their identified needs under a given set 

of conditions. Based on the criteria specified by the users, the tool will propose specific DATSs that are 

 
2
 ñLightweight Formal Methods for Scenario-Based Software Engineeringò 

January 2003 Lecture Notes in Computer Science 3466:174-192, DOI: 10.1007/11495628_10 

https://gitlab.com/QuantiFarm
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useful to the farmer. The tool aims to be easy to use and the farmer shouldnôt need special training or 

extended help from the advisor. Technically the tool is based on a knowledge-based recommender 

system (building on existing systems and expertise) using a combination of reasoning and constraint 

satisfaction to provide a ranked list of the most suitable DATSs for a given farmer profile containing 

various characteristics of the farm/farmer and the requested type of solution. 

Functionalities 

The final release of the Recommendation Tool that has been developed during 2025 is an interactive 

recommender tool that allows farmers and farm advisors to get a recommendation for one or more 

DATSs that match characteristics in a farmer profile, a free text specification and preferred 

sustainability levels. The tool will then search through a large set of DATSs to find the best match and 

prioritize the selected DATSs according to the calculated match level. After an initial recommendation, 

further filtering can be done based on filters for available DATS parameters. The final version of the 

tool supports five farmer archetypes that represent a specific subset of farmers with similar 

characteristics. Each farmer archetype has a default level of preferred environmental, economic and 

social sustainability. These levels are being used in the ranking of DATSs recommended. A subset of 

all the DATSs is being used in test cases and the test case assessment data is available for viewing once 

a DATS has been recommended. Similarly, DATSs that are also integrated in the cost-benefit tool have 

a specific link to that tool for further detailing of cost-benefit calculations. For each selected DATS, a 

list of their aspects is presented to show more details about the DATS. This includes the agricultural 

sector, functionality and benefits. Finally, a short explanation is provided why the DATS matches the 

farmer profile and preferred sustainability levels. 

Farmer Profile 

The final version of the recommendation tool consists of a Farmer Profile that contains a few more 

elements than the previous version. The farmer profile now contains six characteristics: farm type, farm 

location, preferred language, desired functionality, desired benefits or achievement, and technological 

proficiency. On top of that, an open text field can be used for additional farm description. A new 

component in the farmer profile is the possibility to select from various archetypes of farmer profiles: 

family first, digital autonomy, cautiously ardent, business mentality, and community focused. These 

archetypes define characteristics of common farmers. Additionally, sliders for the three main 

sustainability aspects are present in the profile: environmental, economic and social. Each archetype 

has predefined values for these three sustainability aspects. When no archetype or the ñotherò archetype 

is selected, the values of these aspects are set to average. See figure 10 for a screenshot of a farmer 

profile that is filled in with some values. 
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Figure 14: The final farmer profile 

DATS parameters 

With respect to the specific DATS parameters, the final release takes the following parameters into 

account 

1. Category: the type of DATS, like decision support system, irrigation, fertigation 

2. Title: the name or short title of the DATS 

3. Provider: the name of the provider of the DATS 

4. Description: a textual description of the DATS 

5. Agricultural sector: the sector the DATS is targeted for, like arable, fruit, etc. 

6. Functionality: the functionality provided by the DATS, like irrigation management, light 

control. 

7. Benefits: the benefits to be achieved when using the DATS, like cost reduction, yield increase. 

8. Digital form: the digital form in which the DATS is being provided, like webapp or mobile app 

9. Language: the languages supported by the DATS, like English, German, Dutch. 

10. Country: the countries to which the DATS are targeted. 

11. Cost structure: the type of cost structure, like annual fee, free. 

 

When a first list of recommended DATS has been presented to the user, further filtering can be done on 

most of the parameters above. The different values of these parameters are shown in the left-hand 

column including the number of DATS that have these values. 

 

Matching Algorithms  

The recommendation tool has three different matching algorithms under the hood that are used to 

perform the best matches between the farmer profile and sustainability preferences and the set of 

available DATS. The first algorithm is a hard match algorithm that only selects DATS for which a 

parameter exactly matches one of the farmer profile characteristics. Additionally there are two 

algorithms that work with non-exact matching. The second algorithm is based on a meta-path structure 

calculations, counting different predefined paths within the provided DATSs knowledge graph 

supported by the QSCM ontology. The third algorithm is based on a neurosymbolic approach, which 

uses natural language processing (NLP) to match the DATSs and the information of the farmer profile 

based on semantic similarity embeddings. 

a) Matching Algorithms  - Basic. The basic matching algorithm takes all farmer profile input into 

account and for each of the selected information points, selects corresponding categories of the 
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DATSs. With this, the Farm Type is connected to the targeted agricultural sector, the tech-

savviness of the farmer is connected to the digital form, etc. For example, if a farmer selects 

óArable Farmô as its farm type, the model corresponds the selection with a myriad of hand-

picked options of DATS sectors, among which ñVegetablesò, ñArable farmingò, and ñPlant 

production in generalò. Based on all of the filled out farmer profile information, the model 

searches for DATSs that form an exact match to all of the required desires. Therefore, this 

version of the recommender system will only provide a recommendation of the DATSs that 

perfectly match everything the farmer requires. This is useful when the farmer knows exactly 

what they want, but runs the risk of not getting any recommendations while soft matches do 

exist in the database.  

b) Matching Algorithms - Meta-path. Further continuing on the basic matching algorithm, the 

meta-path algorithm utilises the graph structure of the DATSs as stored according to the QSCM. 

This algorithm is based on earlier research3 on knowledge graph based recommendation. This 

algorithm counts the amount of possible paths through the QSCM DATS knowledge graph 

between the Farmer Profile and each of the DATSs, and sorts the DATSs accordingly. A feature 

of this approach is that the graph and its semantics are being used to convey information of the 

correctness of the match, and leaves the possibility for the different DATSôs aspects to be 

weighted in importance. The main benefit of this approach in comparison to the basic algorithm 

is that this way the recommender system does take soft matches into account. This means that 

the DATSs are also recommended, even if some of the farmer profile aspects do not match up. 

c) Matching Algorithms  - NLP. The natural language processing (NLP) algorithm, as shown in 

Figure 13 below, is implemented as a third algorithm and works for even more abstract soft 

matching. This algorithm encodes the information of the farmer profile and the information of 

the DATSs in a semantic model embedding. Different models for this exist, ranging from 

simple word2vecï embedders to powerful (and energy-consuming) SOTA large language 

models. For this particular task we have opted for the option between two mid-range language 

models, all-MiniLM -L6-v24 and Multilingual-E5-Large5, as these models are powerful enough 

to create the embeddings of short pieces of text. After embedding, a semantic similarity is 

calculated based on cosine similarity scores, and the most related DATSs are recommended. A 

beneficial feature of this algorithm is the support for free text, which allows the farmer to 

provide a full description of their farm in an additional field, which is used to strengthen the 

recommendation. 

 

 
3
 Q. Guo et al., "A Survey on Knowledge Graph-Based Recommender Systems," in IEEE Transactions on 

Knowledge and Data Engineering, vol. 34, no. 8, pp. 3549-3568, 1 Aug. 2022, doi: 10.1109/TKDE.2020.3028705. 
4
 https://huggingface.co/sentence-transformers/all-MiniLM -L6-v2  

5
 https://huggingface.co/intfloat/multilingual-e5-large  

https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/intfloat/multilingual-e5-large
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Figure 15: The NLP matching algorithm as part of the recommendation tool 

After limited but adequate testing in various cases, it turns out that the meta-path algorithm has the best 

sub-optimal performance in terms of the quality of the results. It retrieves DATS with exact matching 

on sector, functionality and benefits using high weights for these parameters, and it prioritizes further 

on sustainability preferences. 

Recommendations and additional DATS information 

Once a recommendation of DATS in the form of a prioritized list of matching DATS has been 

generated, the name, sector, functionality and benefits of each DATS is shown. Also DATS that are 

used in a testcase and DATS that are part of the cost-benefit calculator are indicated with a special icon 

as presented in Figure 12. The iFarma-Pro DATS is part of the cost-benefit calculator and the Trapview 

DATS is both part of a test case and the cost-benefit calculator. The Taméo DATS is not part of both. 

 

 
 

Figure 16: A DATS recommendation with testcase and cost-benefit icons. 

When clicking on the name of a DATS additional information will pop-up, that shows more parameters 

values but also indicates in which test cases the DATS is used and what the calculated sustainability 

assessment levels of the test case are, as depicted in Figure 13. 
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Figure 17: More DATS information including test case assessment and a link to the cost-benefit calculator. 

 

Source Code and Toolôs documentation:  

The Recommendation Tool is in a final state of development and the most up-to-date version, along 

with documentation and examples of use are available here:   

 https://gitlab.com/QuantiFarm/recommendation-tool 

 

A deployed version of the Recommendation Tool can be found here: 

https://quantifarmtoolkit.eu/tool1.html. 

 

Final steps 

The final steps to be taken in the QuantiFarm project are: 

ǒ To make small changes to the user interface to finalize the best user-friendly way of presenting 

the results. 

ǒ To upgrade the DATS information in the DATS data platform based on input from the test 

cases. 

ǒ To add 2025 test case sustainability assessment data to also present to the user. 

 

3.3 Benchmarking tool 
Generic description: The ñBenchmarking toolò aims to assist farmers and advisors in recording 

digitally the cultivation practices (as in a digital farm-calendar or farm-book) and to automate the 

calculation of important and useful performance indicators. It also offers the option to compare 

calculated indicators from different farms and/or for different cultivation periods. The tool also allows 

the user to provide information about the potential use of a DATS and associate the various events 

(farming activities) with specific technologies.  

The information about the DATSs that have been utilised and are associated with specific farming 

activities allowing the user of the ñBenchmarking toolò to correlate performance with technologies. For 

specific DATSs that are utilized in the QuantiFarm Test Cases assessment outcomes are retrieved and 

https://gitlab.com/QuantiFarm/recommendation-tool
https://quantifarmtoolkit.eu/tool1.html
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offered as base-values for comparing the achieved performance. This allows the extraction of 

conclusions on the usefulness and the applicability of DATS in specific contexts. 

Specific Objectives: Calculate metrics by aggregating farm calendar entries. The following metrics 

will be calculated: 

Metrics Indicator  Description 

Applied 

fertilisers 

Parcel level fertilisers 

applications per hectare 

(kg/ha, Lt /ha) and in 

absolute values (kg). 

Process farmers calendars and extract statistics 

on fertilisers used for a specific parcel and for a 

time period specified by the user. Calculate data 

products like max, min, average. 

Applied 

pesticides 

Parcel level pesticides 

applications (kg/ha or Lt 

/ha) and in absolute values 

(kg). 

 

Process farmers calendars and extract statistics 

on pesticides used for a specific parcel and for a 

time period specified by the user. Calculate data 

products like max, min, average, top five more 

utilized active ingredients. 

Applied 

Irrigation 

Parcel level irrigation use 

(Lt /ha) and in absolute 

values (kg). 

Process farmers calendars and extract parcel 

level statistics on irrigation for a time period 

specified by the user. 

Harvested 

yields 

Parcel level yield 

(kg/ha) and and in absolute 

values (kg). 

Process farmers calendars to extract parcel level 

yield for a time period specified by the user. 

 

Use cases implemented 

Use Case: 1 - Entering data to tool 

Scenario Functionality  Input data 

I want to create a new account 

and be able to use the tool. Next 

time that I will login my data will 

be available 

User management including 

registration, login, logout. 

1. user name 

2. user password 

I want to import the 

characteristics of a new parcel or 

for a set of parcels in the system. 

Create new parcel(s) 

1. coordinates of parcel - Polygon. 

2. user friendly name of parcel 

3. user entering the parcel 

4. unique id of parcel 

5. DATS utilised in parcel 

6. crop type 

I login and see all my clients 

parcels and can choose any one to 

work with 

Retrieve parcel(s) 

Provide search parameters for the 

parcels to be retrieved 

 1. username 

I login and update selected 

parameters of the parcels existing 

in the system. 

Update parcel(s) 

New parcel parameters 

 1. user friendly name of parcel 

 2. DATS utilised in parcel 

 3. crop type 

I login, select and remove the 

parcel(s) 
Remove parcel(s) Provide parcel id to be removed 
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Use Case: 2 - Managing farm calendar data 

Scenario Functionality Input data 

As an advisor I provide entries to 

a digital farm-book describing 

farm practices for a selected a 

parcel.  

 

 

create new event(s) 

Add farming activities in the 

form of event for a selected 

parcel 

ñevent IDò: (created by the 

system) 

"parcelId": "string", 

"eventStart": "2023-11-

01T10:38:36.766Z", 

"eventEnd": "2023-11-

01T10:38:36.766Z", 

"duration": 0, 

"type": "harvest" or "irrigation" 

or "fertilisation" or "pesticides" 

ñdoseò: 10 

ñingredientò: ñcopperò ï only 

applicable for ñtypeò: pesticides 

and fertilization. 

(When an event is registered a 

unique event id is created) 

As an advisor I update existing 

entries describing farm practices 

for a selected parcel. 

update an existing event 
similar as above but for a 

specific ñevent IDò. 

As an advisor I remove existing 

entries describing farm practices 

for a selected parcel. 

remove existing event(s) 
The eventID is provided for the 

deletion of the event 

 

Use Case: 3 - Perform benchmarking 

Scenario Functionality Input data 

Calculate data product (e.g. sum, 

average, max, min) for the 

selected parcel and time period. 
Calculate aggregates 

1. parcelID or ParcelIDs 

2. start time 

3. end time 

4. event type 

 

Source Code and Toolôs documentation: At this stage, the tool is under continuous development and 

the most up-to-date version, along with documentation and examples of use are available here:    

https://gitlab.com/QuantiFarm/benchmarking-tool  

This version of deliverable incorporates the planned functionalities that have now been fully 

implemented, including: 

ǒ Identification of the top five pesticide active ingredients. The system identifies the most 

frequently used active substances across the dataset and calculates the corresponding applied 

quantities for each, providing clearer insight into pesticide usage patterns. 

ǒ Expanded fertiliser analysis with detailed N-P-K quantification . Fertiliser data is now 

processed at the chemical compound level, enabling precise calculation of Nitrogen, 

Phosphorus, and Potassium inputs. This supports more accurate nutrient management 

assessments and comparisons. 

ǒ Integration of QuantiFarm Test Case outcomes and enhanced benchmarking 

comparisons. The benchmarking tool now incorporates validated results from the QuantiFarm 

https://gitlab.com/QuantiFarm/benchmarking-tool
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Test Cases and enables users to compare performance indicators across similar DATSs and 

crop types. This provides stronger evidence base and improves the relevance of benchmarking 

outputs (see fFigure 18). 

 

Figure 18: Integration of QuantiFarm Test Case outcomes 
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3.4 Cost benefit calculator tool 
Generic description: 

The Cost & Benefit (C&B) Calculator is a fully functional, modular, and data-driven decision-support 

tool integrated into the QuantiFarm Toolkit. It is designed to assist farmers, advisors, and other 

stakeholders in evaluating the economic implications and potential benefits of adopting DATSs in both 

crop and livestock farming systems. The tool combines farm-specific input data with DATS-specific 

impact parameters to provide structured, transparent, and evidence-based estimations of how digital 

technologies may influence farm performance and resource-use efficiency. 

 

The C&B Calculator integrates three complementary datasets within a unified analytical environment: 

(i) commercially available DATSs parameterised through systematic literature reviews of their 

economic and environmental impacts, (ii) 30 Test Case (TC) DATSs supported by empirical KPI data 

collected under real farming conditions, and (iii) descriptive benefits harmonised with the 

Recommendation Tool to ensure full interoperability within the QuantiFarm Toolkit. 

 

The calculator follows a modular design with selective activation: all calculator modules are available 

within the application, but only those causally affected by the selected DATS are activated. This 

approach minimises unnecessary data entry while ensuring that calculations remain relevant and 

meaningful for the end user. Modules quantify annualised impacts on key farm parameters such as yield 

and revenues, fertiliser, pesticide, water, labour, fuel and electricity use in crop systems, and 

productivity, feed, drugs, labour, water and energy use in livestock systems. 

 

The analytical workflow culminates in the re-designed Investment Decision module (crop and 

livestock), which replaces the former ñROI/Net Benefitò logic of D2.5. This module: (i) aggregates all 

annual impacts (revenues, input-cost changes, operation and maintenance costs, and depreciation) into 

a single Annual change in Net Income; (ii) computes Annual ROI referenced to the total initial cost of 

DATS purchase, following and adapting FAO (2008) and other studies (e.g. Upton et al., 2015; Afzal 

et al., 2024); (iii) estimates a transparent Payback period (years); and (iv) provides a plain-language 

outcome, ñIs the DATS beneficial?ò, based on a configurable payback threshold (currently set to < 6 

years). This redesign directly addresses the end userôs investment decision while preserving full 

traceability to all underlying calculator modules and inputs. 

 

As a core component of the QuantiFarm Toolkit, the C&B Calculator provides a scientifically robust 

and practically oriented framework for assessing DATS investments. By combining literature-based 

evidence, empirical validation from Test Cases, and farm-specific data, it supports evidence-based 

decision-making and enables users to explore and compare the potential economic performance, 

resource-use efficiency, and profitability of different digital technologies under their own operational 

conditions. 

 

Specific Objectives: 

ǒ Support evidence-based financial analysis: Provide a robust and transparent framework that 

enables farmers and advisors to evaluate the economic implications of adopting DATSs using 

scientifically grounded parameters and farm-specific data. 

ǒ Enable modular and system-specific assessment: Offer tailored analyses through dedicated 

calculator modules for crop and livestock farming systems, with selective activation based on 

the causal impacts of each DATS. 

ǒ Translate technical impacts into economic indicators: Convert changes in productivity, 

input use, labour, energy, and other performance parameters into annualised monetary values 

that are directly interpretable by end users. 
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ǒ Support informed investment decisions: Assist users in assessing the economic feasibility of 

DATSs through the Investment Decision module, providing Annual change in Net Income, 

Annual ROI, Payback period, and a clear indication of whether a DATS is beneficial. 

ǒ Ensure transparency and interpretability: Demystify complex financial and technical data 

by presenting results in a structured and traceable way, accessible also to users without 

specialised financial expertise. 

ǒ Promote strategic farm planning: Support farmers, advisors, and other stakeholders in 

comparing alternative digital solutions and selecting DATSs that best fit their production 

systems, sustainability objectives, and investment capacities. 

 

Use cases implemented: 

The following use cases describe the core functional workflows of the C&B Calculator as a fully 

operational application integrated in the QuantiFarm Toolkit. They reflect how end users interact with 

the tool to define their farm baseline, select and evaluate DATSs, and obtain structured, evidence-based 

economic results. 

 

Use Case: 1 ï Entering data to the system 

Scenario Functionality  Input data 

As a farmer, I want the system to 

store and allow modification of 

my input data so that I do not 

have to re-enter the same 

information every time I evaluate 

different DATSs. 

The tool provides user 

management functionality, 

enabling secure storage, 

retrieval, and editing of farm-

specific baseline data. 

User details and password 

As a farmer, I want to enter my 

farmôs baseline operational and 

cost data so that the economic 

evaluation is tailored to my own 

farm conditions.. 

The tool guides users in 

providing the required baseline 

parameters, which parameterise 

the activated calculator modules 

and serve as the reference point 

for all annualised impact 

calculations. 

Only the inputs required by the 

modules activated through the 

selected DATS are requested, in 

line with the modular and 

selective activation logic of the 

C&B Calculator. 

The baseline data define the current situation of the farm and allow the calculator to quantify annual 

changes in revenues, costs, and profitability induced by the adoption of a DATS. These baseline inputs 

are combined with either (i) literature-based impact parameters for commercial DATSs or (ii) empirical 

KPI values for TC DATSs, and are propagated through the calculator modules to the Investment 

Decision module. Table 3 and Table 4 present the overall baseline parameters that may be required 

for crop and livestock farming systems. The exact set of inputs requested from the end user depends on 

the calculator modules activated by the selected DATS. 

 

Input  Input Field  Description 

1 Years of Usage of DATS Expected duration of DATS utilization 

2 Number of Units Total number required for DATS operation 

3 Total Area (ha) Land area where DATS will be deployed 

4 Current Yield (tons/ha) Crop yield per hectare 

5 Market Price (ú/ton) Market price of crop per ton 

6 Current Fertilizer Usage (kg/ha) Current fertilizer usage per hectare 

7 Current Fertilizer Cost (ú/kg) Current cost per kilogram of fertilizer 

8 Current Water Usage (m³/ha) Current water usage per hectare 
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Input  Input Field  Description 

9 Current Water Cost (ú/mį) Current cost of water per cubic meter 

10 Current Pesticide Usage (kg or l/ha) Current pesticide usage per hectare 

11 Current Pesticide Cost (ú/kg or l) Current cost of the pesticide per kilogram or liter 

12 Current Labour Cost (ú/year) Total labour cost for a year 

13 Current Fuel Cost (ú/year) Annual fuel cost 

Table 3: End Users Inputs to evaluate Crop Farming DATSs 

Input  Input Field Description 

1 Number of Animals 
Total number of animals to be managed using 

DATS 

2 Years of Usage Expected duration of DATS utilization 

3 Number of Units Total number required for DATS operation 

4 Average Milk Price per Litre (ú/Litre) Market price of milk per litre 

5 
Average Litres of Milk Produced per 

Animal per Day (Litre) 

Average amount of milk produced by an 

animal per day 

6 Current Labour Cost (ú/year) Total annual labour cost 

7 Current Energy Consumption (kWh/year) Annual energy consumption 

8 Cost of Energy per kWh (ú) Current cost of energy per kilowatt-hour 

9 Current Water Cost (ú/year) Total annual water cost 

10 Current Feed Cost (ú/year) Total annual feed cost 

11 Current Feed Waste Cost (ú/year) Total annual feed waste cost 

12 Current Antibiotics Cost (ú/year) Total annual antibiotics cost 

13 Current Mortality Cost (ú/year) 
Total annual cost associated with animal 

mortality 

14 Current Profitability (ú/year) Current annual profit 

Table 4: End Users Inputs to evaluate Livestock Farming DATSs 

Use Case: 2 - DAT Search and Selection Process 

Scenario Functionality  Input data 

As a Farmer, I want to search and 

filter through DATSs 

Offer a user-friendly search 

functionality where the user can 

search for DATs based on a list 

of criteria provided as input data. 

1. Select Farming System 

2. Select DATS Category 

3. Select Crop or Livestock Type 

4. Select Specific DATS 

As an Agricultural Advisor, I 

want to help farmers/my clients 

select DATSs categories based on 

their Farm needs. 

Offer a user-friendly search 

functionality where the user can 

search for DATSs based on a list 

of criteria provided as input data. 

1. Select Farming System 

2. Select DATS Category 

3. Select Crop or Livestock Type 

4. Select Specific DATS 
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Use Case: 3 - DAT Evaluation Process 

Scenario Functionality  Input data 

As a Farmer, I want to evaluate 

the benefits of the DATS I 

selected and thinking to invest 

on.The tool should provide 

evidence indicating whether the 

DATS will be helpful to the user. 

Initiate the evaluation process 

No extra input is required at this 

stage. The data that the user has 

already provided will feed a 

calculation engine.  

 

As an Agricultural Advisor, I 

want to evaluate a DATS for a 

farmer or my client based on their 

data and check if the DATS is 

beneficial and affordable for 

them 

Initiate the evaluation process 

No extra input is required at this 

stage. The data that the user has 

already provided will feed a 

calculation engine.  

 

 

Source Code and Toolôs documentation: The source code of the C&B Calculator, together with 

technical documentation and usage examples, is openly available to ensure transparency, 

reproducibility, and future extensibility of the tool: 

https://gitlab.com/QuantiFarm/cost-benefit-calculator-v1   

The data collected through Use Cases 1ï3 parameterise all calculator modules and allow the C&B 

Calculator to quantify annual changes in costs, revenues, and profitability induced by DATS adoption. 

These annualised impacts are subsequently aggregated in the re-designed Investment Decision module 

(crop and livestock), which replaces the former ñROI/Net Benefitò logic and provides:(i) the Annual 

change in Net Income, (ii) the Annual ROI , (iii) the Payback period (years), and (iv) the plain-

language outcome ñIs the DATS beneficial?ò, based on a configurable payback threshold (currently < 

6 years) (Figure X). 

 

Figure 19: Investment Decision Calculator module 

Within the application, users can navigate between crop and livestock farming systems and access a 

structured repository of DATSs that includes: (i) commercial DATSs parameterised through systematic 

literature reviews, and (ii) TC DATSs, whose impact parameters are derived from empirical KPI data 

measured under real farming conditions in the QuantiFarm project (as shown in Figure 13). 

https://gitlab.com/QuantiFarm/cost-benefit-calculator-v1
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Figure 20: Final structure of the Cost & Benefit (C&B) Calculator integrating commercial and Test Case DATSs 

For each selected DATS, the calculator activates the relevant set of modules according to the modular 

and selective activation logic of the tool. These modules are designed to reflect the parameters that are 

causally affected by the technology and that have been either documented in the scientific literature (for 

commercial DATSs) or measured within the TCs (for TC DATSs). By selecting a DATS, users are 

guided to provide only the farm-specific inputs required by the activated modules and subsequently 

receive results expressed in annualised monetary values. 

 

The TC DATSs included in the C&B Calculator are presented in a structured and user-oriented manner. 

Each TC is identified by a clear title and short description, allowing users to understand the farming 

system, production context, and type of digital technology that was evaluated, and to select the most 

relevant TC DATS for their own conditions (Figure 21).  
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Figure 21: Screenshot of the C&B Calculator 

For TC DATSs, the numerical values currently implemented in the tool correspond to averages from 

the 2023 and 2024 testing seasons. Once the 2025 Test Case data become available, the online 

application will be updated to reflect three-year average performance indicators. Apart from this 

numerical update, the analytical structure, logic, and functionality of the tool are final. 

 

Key Updates: 

1. The C&B Calculator integrates empirical data from 30 Test Cases, providing field-validated 

evidence on the economic impacts of DATSs. 

2. Each Test Case is linked to dedicated calculator modules that translate KPI results directly into 

annualised monetary outputs. 

3. TC values currently implemented correspond to averages from the 2023ï2024 testing seasons 

and will be updated once 2025 data become available. 

At the current stage, the analytical structure, calculation logic, and functional design of the C&B 

Calculator are final. The remaining activities focus on the final ingestion of results from the QuantiFarm 

Test Case assessment outcomes. 

 

3.5 Advanced decision support tool for the selection of DATSs  
Generic description: The ñAdvanced decision support toolò aims to support advisors and farmers on 

the selection of the most appropriate DATS under each given set of conditions, building on a 

combination of Strategic Fit, Analytic Hierarchical Process (AHP) and Quality Function Deployment 

(QFD) methods. It was designed to address one of the key barriers in adopting digital technologies, 

which is the lack of knowledge and evidence regarding their (direct and indirect) actual benefits and 

costs. There is a number of factors that make difficult the identification of these benefits and costs and 

their importance to each specific farm: 

ǒ the volatile nature of agricultural production and its high dependence on external factors, such 

as the weather and climate change;  

ǒ the specific needs, preferences, goals and capacities of each farm; 

ǒ the complexity of relationships across the agri-food value chain; 

ǒ the difficulty in applying the technologies on the field under real life conditions in commercial 

farms and measuring their performance;  

ǒ the heterogeneity of the existing applications which are very different in shape and size (e.g. 

machinery solution vs FMIS vs earth observation based solutions etc); 

ǒ the intangible nature of the many of the benefits offered by digital technologies, which cannot 

be quantified.  

The first step of the tool uses strategic fit as a filter to exclude the services that do not comply with the 

farm's strategic goals. The second step uses QFD to evaluate the services based on customersô and 

partnersô needs. The third step uses AHP to break down the problem to a hierarchical model which 

includes several criteria identified using the Technology, Organization, Environment (TOE) framework 

in the agri-food value chain. 

Two versions of the tool are available to the advisor. The first version is a more complicated version 

that uses the full power of AHP method and provides the best possible results but itôs more difficult and 

time consuming to complete. This version will be available in xlsx format and will be completed offline. 

The second version is based on a simpler process that is easier to be completed but creates somewhat 

less accurate (but still absolutely valid) results. This is the version that will be implemented as a web 

app in the Toolkit and that can be used online. 
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Specific Objectives: The objective of the tool is to help advisors support their customers in deciding 

which DATS is most appropriate for their farm, removing all the aforementioned barriers from the 

decision-making process. 

User scenario: The problem to be solved by the tool is defined as the selection of the DATS with the 

biggest value to the farm. To select the best solution, all the possible alternatives have to be identified 

first. Based on the farmerôs profile and location, the available possible alternative DATSs are presented 

to the advisor by the system. The alternatives that are not suitable with the business strategy, the 

organizational goals and the needs of the farmer, must be eliminated. The strategy of the examined 

farm/farmer is broken down to a set of specific organizational strategy goals that have to be defined in 

order to be used to evaluate the alternatives. This is done by selecting from a list of pre-defined criteria 

that were defined in the tool, i.e. 1) Cost Reduction, 2) High Quality Products, 3) Competitive 

Advantage, 4) Farm Growth/Development, 5) Economic Sustainability, 6) Environmental 

Sustainability, 7) Risk Reduction, 8) Ecosystem Services/Added Value Services, 9) Succession and 10) 

Innovation. Then, with the help of the advisor, the farmer assigns relative weight to each selected goal 

(where the relative weights of all goals sum to 1). Each alternative is then evaluated using a scale from 

1 to 5 (where 1= very poorly and 5=very well) according to how well it fulfils each strategic goal (this 

is done by the advisor supporting the process, who has the appropriate knowledge). The final strategic 

fit score of an alternative is measured as the sum of the score on fulfilment of each of the strategic goals 

multiplied by the relative weight of this goal (e.g. SFA = 0,25*4 + 0,25*3 + 0,1*3 + 0,1*3 + 0,15*4 + 

0,15*2 = 3,25). Alternatives with a score equal or better than 3, are qualified to the next phase. 

Alternatives with scores less than 3 are disqualified.  

In the second step, a light version of QFD is used to let the farmôs customers and partners (including 

retailers, food processing companies, intermediaries and/or consumers) evaluate the services and to 

correlate their needs with the needs of the farmer. This is done by selecting from a list of pre-defined 

needs that were defined in the tool, i.e. 1) Product Cost Reduction, 2) Yield Quantity Consistency, 3) 

Information Accuracy/ Traceability, 4) High Food Quality/Specific Quality Characteristics and 5) 

Sustainability. A 3-point scale (strong (5), average (3) or weak (1)) is used to evaluate the customer 

satisfaction for each of the documented needs/demands. The evaluation scores are used in the next phase 

and used as input for the calculation of the AHP model.  

In the third step, the final step of the evaluation of the selected alternative solutions is being completed 

with the use of AHP. In this step, the system (or the advisor supporting the process) selects the 

appropriate evaluation pre-defined criteria which cover all aspects of the problem (i.e. ñTechnology 

Characteristicsò, ñExternal Environmentò, ñOrganizational Maturity/Internal Environmentò, 

ñPerceived Benefitsò and ñCostsò) and the farmer (with the help of the advisor that supports the process) 

assigns special weights to each criterion in order to evaluate each alternative. To achieve that, the farmer 

performs pairwise comparisons to examine the relative priority of each criterion of a level regarding the 

higher level of the model. Based on these comparisons, the system produces a final score. The solution 

with the highest score is the most appropriate one for the farmer. 

Implemented use cases:  

Use Case: 1 - Assessing DATSs against their ability to satisfy each strategic goal of the farm  

Scenario Functionality   Input data 

I want to select the DATSs that are 

available to my customer and should be 

assessed 

Select DATSs 

1. Provide search parameters for the 

DATSs to be retrieved 

2. Select from list one by one the 

DATs to be assessed 
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I want to select the strategic goals of 

the farmer/customer and assign relevant 

weights based on the farmerôs 

preference 

Select strategic 

goal(s) and Assign 

Weights 

1. Add relevant weights to all 

strategic goals that are relevant to the 

farmer, to reach a total of 100% 

I assign scores to the DATSs against 

each strategic goal 

Assign score to 

DATS(s) 

1. For each strategic goal add a score 

of 1-5 to each DATS, against its fit 

with this goal 

I perform final assessment Assess DATS(s) 

Press button to calculate 

assessment based on 

previous input data. 

Alternatives with a score 

ḘβΫΞϡϲϥΞϱϵϡϬϩϦϩϥϤΞϴϯΞϴϨϥΞ

next phase.  

 

Use Case: 2 - Assessing DATSs based on the needs of the farmôs customers and partners 

Scenario Functionality  Input data 

I want to add the  

DATs promoted through 

step 1 ñStrategic Fitò  

 

Add DATS(s) Add the DATS(s) from step 1 

I want to define the needs of 

the farmôs customers 

Define Customer 

Needs 

1. Add main customers or customer groups 

2. Add the specific needs of all customers 

3. Add relevant weights to all customers, depending 

on their importance to the farm. Sum of all weights 

should be 100%. 

4. For each customer, add relevant weights to each 

need that is relevant. Sum of all weights should be 

100%. 

5. Press the button to calculate the total ñTotal 

Relative Weightò of each need, based on the data 

above. 

I assign scores to the DATSs 

against each customersô 

need 

Assign score to 

DATS(s) 

For each need add a score of 1-5 to each DATS, 

against its ability to satisfy this need 

I perform final assessment Assess DATS(s) 

Press button to calculate assessment based on 

previous input data. This score will be used in step 

3. 
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Scenario Functionality  Input data 

I want to define the needs of 

the farmôs partners 

Define Partnersô 

Needs 

1. Add main partners or partner groups 

2. Add the specific needs of all partners  

3. Add relevant weights to all partners , depending 

on their importance to the farm. Sum of all weights 

should be 100%. 

4. For each partner, add relevant weights to each 

need that is relevant. Sum of all weights should be 

100%. 

5. Press the button to calculate the total ñTotal 

Relative Weightò of each need, based on the data 

above. 

I assign scores to the DATSs 

against each partnersô need 

Assign score to 

DATS(s) 

For each need add a score of 1-5 to each DATS, 

against its ability to satisfy this need 

I perform final assessment Assess DATS(s) 

Press button to calculate assessment based on 

previous input data. This score will be used in step 

3. 

 

There are two variations of Use Case 3 depending on the version of the tool used. Use Case 3a presents 

the last step when using the more advanced version of the tool, while Use Case 3b presents the same 

process when using the simple version of the tool. 

Use Case: 3a - Perform final assessment of DATSs though AHP - advanced version 

Scenario Functionality  Input data 

I want to add the  

DATSs promoted through 

step 1 ñStrategic Fitò  

Add DATS(s) Add the DATS(s) from step 1 

I want to assign relevant 

weights to each criterion 

according to the needs of 

each decision maker 

involved in the selection of 

DATSs in the farm  

Assign weights 

to criteria 

1. For each decision maker, complete the tables of the 

criteria with the results of the questionnaire for the 

pairwise comparison of the criteria. For each set of 

criteria, rate them against their relevant importance, 

using a scale of 0,2 to 5. 

2. Complete the process for all decision makers in the 

farm. 

I assign scores to the 

DATSs against each 

decision makerôs preference 

Assign score to 

DATS(s) 

1. For each decision maker, complete the tables of the 

alternative DATSs with the questionnaire results on the 

pairwise comparison of the DATSs against their ability 

to satisfy each criterion, using a scale of 0,2 to 5. In the 

case of the criteria of the ñExternal Environmentò, 

insert the assessment of the DATSs as resulting from 

stage 2. 

2. Complete the process for all decision makers in the 

farm. 

I perform final assessment 
Assess 

DATS(s) 

In the ñAHP Totalò sheet, add the number of decision 

makers involved to to calculate assessment based on 

previous input data. The DATS with the highest score 

is the one proposed for investing in it.  
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Use Case: 3b- Perform final assessment of DATSs though AHP - simple version 

Scenario Functionality  Input data 

I want to add the  

DATSs promoted 

through step 1 ñStrategic 

Fitò  

 

Add DATS(s) Add the DATS(s) from step 1 

I want to assign relevant 

weights to each criterion 

according to the needs of 

the farmer 

Assign weights 
ȷdd relevant weights to every criterion, according to the 

preferences of the farmer, to reach a total of 100%. 

I assign scores to the 

DATSs against each 

customersô need 

Assign score to 

DATS(s) 

For each criterion, perform a pairwise comparison of the 

DATSs against their ability to satisfy it, using a scale of 

0,2 to 5. In the case of the criteria of the ñExternal 

Environmentò, insert the assessment of the DATSs as 

resulting from stage 2. 

I perform final 

assessment 

Assess 

DATS(s) 

Press button to calculate assessment based on previous 

input data. 

 

Source Code and Toolôs documentation: 

 https://gitlab.com/QuantiFarm/advanced-decision-support-for-dat-selection-tool  

https://gitlab.com/QuantiFarm/advanced-decision-support-for-dat-selection-tool
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4 Policy Monitoring Tool 

The Policy Monitoring tool provides policy makers with a visual policy monitoring dashboard, allowing 

the generation of analytical reports based on queries, including summary tables as well as graphical 

charts. Through an incremental and iterative methodological approach, the tool will continuously 

incorporate more data and update the existing with more accurate datasets wherever feasible, ensuring 

that policymakers have access to up to date and comprehensive information. This evolving data 

landscape enhances the tool's ability to support a well-grounded link between agricultural policies and 

a spatially and temporally heterogeneous set of data, enabling policymakers to make decisions that are 

both data-driven and closely aligned with the dynamic nature of agricultural ecosystems. 

In detail, we integrate and render on a regional (LAU or Commune) level data derived from anonymized 

and aggregated in-situ information from 12 selected QuantiFarm test cases. This includes information 

from parcels utilising Digital Agriculture Technologies (DATSs), parcels not employing DATSs, farm 

calendar exports, and digital logs. EO data products (e.g. crop type, land use), open European GIS 

datasets (e.g. GISCO6, EEA7) and open data from EU policy monitoring services (e.g. FADN8, Eurostat) 

have been used as inputs to calculate indicators (KPIs), variables or setting thresholds for subjective 

qualitative and quantitative comparisons of regional performance related to local and EU policy 

implementation. 

The tool aims to bridge the gap in data gathering with low spatial and temporal granularity at regional 

level by integrating performance metrics that reflect the implementation monitoring of CAP national 

strategic plans and goals such as the Green Deal objectives9 that target to reduce:  

ǒ the overall use of chemical pesticides by 50% 

ǒ the nutrient losses by >50%,  

ǒ the use of fertilisers by >20% 

ǒ overall EU sales of antimicrobials for farmed animals and in aquaculture by 50%.  

Policy makers could assess and monitor independently and within a growing season, selected 

environmental performance indicators that reflect the changes in land cover, crop rotation, 

pesticides/fertiliser applications, irrigation, activities in Natura 200010 areas.  

By harnessing the potential of a policy monitoring web application across extensive regions, policy 

makers could yield numerous advantages. This approach would not only simplify the procedures but 

also promote the need for broader acceptance of digital agricultural services. Furthermore, it will play 

a pivotal role in effectively addressing urgent concerns such as climate change, food production, and 

food security. 

4.1 Objectives 
The tool would enable engagement of stakeholders (including policy makers and monitoring authorities 

in EU, national, regional level) more effectively, as it offers insights into the practical, local implications 

of policies. Monitoring key performance indicators and outcomes would aid in identifying areas for 

improvement and making informed adjustments to agricultural policies as needed. Additionally, the 

 
6
 https://ec.europa.eu/eurostat/web/gisco  

7
 https://www.eea.europa.eu/en  

8
 https://agriculture.ec.europa.eu/data-and-analysis/farm-structures-and-economics/fadn_en  

9
 EC, 2019, Communication from the Commission to the European Parliament, the European Council, the 

Council, the European Economic and Social Committee and the Committee of the Regions óThe European Green 

Dealô, COM (2019) 640 final, Brussels, 11.12.2019. 
10

 https://natura2000.eea.europa.eu/  

https://ec.europa.eu/eurostat/web/gisco
https://www.eea.europa.eu/en
https://agriculture.ec.europa.eu/data-and-analysis/farm-structures-and-economics/fadn_en
https://natura2000.eea.europa.eu/
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tool's data-driven approach would facilitate evidence-based decision-making, ensuring that regulatory 

actions are not only proportionate and aligned with objectives but also adapted considering aspects of 

the dynamic landscape of agriculture and environment.  

In developing the policy monitoring tool, we aim to integrate indicators influenced by both CAP result 

and context indicators. However, the availability of these indicators may be limited by crop, region, or 

time period due to factors like methodological limitations, data availability (from the QuantiFarm 

assessment framework or other data sources), and local conditions. A tailored case-by-case approach to 

create composite indicators such as the ones mentioned inevitably will diverge from standard EU 

methodologies and calculations, but our first approach will focus on the feasibility of integrating the 

following (Table 5): 

RESULT INDICATORS  

R.3 Digitalizing agriculture 

R.9 Farm modernization 

R.23 Sustainable water use 

R.24 
Sustainable and reduced use 

of pesticides 

R.26 
Investments related to 

natural resources 

R.27 

Environmental or climate-

related performance through 

investment in rural areas 

CONTEXT INDICATORS  

C.33 Farming intensity 

C.37 
HNV (high nature value) 

farming 

C.39 
Water abstraction in 

agriculture 

Table 5: Related CAP result and context indicators addressed by the QuantiFarm policy monitoring tool 

The agriculture policy monitoring tool will promote the advancing of the EU Strategy and policy 

implementation by effectively contributing to planning, implementing, and reporting on various fronts, 

including EU Priorities such as the European Green Deal, Agriculture and Rural Development policies, 

and the overall goals and values of the European Union. Also, it will significantly contribute to better 

Regulation11 by enhancing the evidence-based and transparent approach of EU policy making. The 

cumulative effect of individual (policy driven and experience driven) parcel level farming decisions can 

significantly influence regional outcomes when monitored and analyzed comprehensively. This tool 

provides near real-time vital data to assess, wherever feasible, environmental, social, and economic 

related impacts in local scales. The purpose is not to be used as a strict policy compliance mechanism 

but as a tool that indicates alignment with (various National, EU or International) policy objectives and 

goals which allows for timely corrective actions to be taken while minimising unnecessary 

(administrative or bureaucratic) burdens. 

 
11

 https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-regulation_en  

https://commission.europa.eu/law/law-making-process/planning-and-proposing-law/better-regulation_en
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Sustainability has an increasing role in the overall implementation of the new CAP, from compliance 

with legal obligations to the implementation of targeted climate and environment measures but the 

monitoring tools are not mature enough yet to unanimously quantify them for every member state. 

Towards this direction, the policy monitoring tool will enable policymakers to apprise: 

ǒ DATS performance relative to ñtraditionalò practises non employing any DATSs. 

ǒ Policies that are tailored to the specific needs and circumstances of different regions, ensuring 

that interventions are relevant and effective. 

ǒ Detailed assessments of how policies directly influence agricultural practices, productivity, and 

economic outcomes at the ground level. 

Simplicity of the visual dashboard will enable comparability, aggregation, and, when necessary, 

retrospective calculation of indexes, particularly when more accurate, completely new or updated 

historical data are provided in the future.  

From a wider perspective, the tool functionalities revolve around three pillars:  

ǒ Generalised Indicators Tracking: Involves the collection and aggregation of in situ data, 

focusing on variables such as agrochemicals use, irrigation practices, costs etc. to gauge the 

environmental, social or economic impact of regional agricultural activities. 

ǒ DATS vs. Non-DATS Parcel Performance: Involves the calculations to evaluate the 

effectiveness of Digital Agriculture Technologies (DATSs) compared to traditional farming 

methods that don't use DATSs (e.g. reduced or increased fertilizer usage, reduced or increased 

costs etc.). 

ǒ Regional Benchmarking: Involves integrating established regional benchmark 

values/thresholds derived from FADN, Eurostat, and FAO datasets, (or even local expertise) 

providing a contextual understanding of the region's ñstandingò on various regional scales (e.g. 

National, NUTS 2, NUTS 3 etc.). 

To summarise, expected outcomes are focused in identifying sustainability, or its absence, in various 

agricultural production systems, improving climate resilience of agricultural production systems and 

contribute to various CAP objectives (implemented in national CAP plans) that reflect the targets set 

by the Green Deal, in particular the farm to fork strategy and the biodiversity strategy, by creating a 

deeper connection between agricultural policies and the data that underpins them. 

Undoubtedly this is not a trivial task and throughout the design, implementation, and development 

phases we acknowledge existing limitations (such as technical problems, GDPR compliance, data 

availability issues) while focusing on the key challenges that will shape the tool's usability and future 

evolution. 

4.2 Related Monitoring Tools 
In the pursuit of effective decision-making, monitoring tools play a significant role in a variety of 

sectors. They provide valuable insights, real-time data, and calculators that aid in optimising strategies 

and addressing challenges. In our exploration of available resources, we discovered that while these 

monitoring and calculator tools in regional scale are found across numerous domains, the specific 

'policy' component, which is, in our case, a significant driving force, is weak or absent. Within this 

context, below we present examples of such relevant monitoring tools and calculators related to the 

agricultural sector. 

Government of Western Australia 

The Department of Primary Industries and Regional Development's Agriculture and Food division is 

committed to growing and protecting West Australia's agriculture and food sector. It has developed 

various monitoring tools available at: https://www.agric.wa.gov.au/tools, including:   

ǒ Fertiliser calculator: https://www.agric.wa.gov.au/fertiliser-calculator   

ǒ Irrigation calculator: https://www.agric.wa.gov.au/irrigation-calculator   

https://www.agric.wa.gov.au/fertiliser-calculator
https://www.agric.wa.gov.au/irrigation-calculator
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Climate Tools 

Climate tools utilise data from weather stations and gridded weather datasets obtained from diverse 

sources. These tools are crafted to inform users about prevailing climatic conditions and the impacts of 

temporal phenomena like the El Niño Southern Oscillation on weather trends within the Southeastern 

region of the United States. A set of various interactive monitoring and calculator tools are developed 

to manage climate risk in agriculture, available here: http://agroclimate.org/tools/.  

European Drought Observatory 

The EDO is one of the early warning and monitoring systems of the Copernicus Emergency 

Management Service (CEMS). It is run by the EC's Joint Research Centre and provides drought-relevant 

information such as maps of indicators derived from different data sources (e.g., precipitation 

measurements, satellite measurements, modelled soil moisture content, fAPAR). Raster data can be 

downloaded as .netcdf or geotiff filetypes, while NUTS3 aggregations are also available. An interactive 

map viewer is available here: https://edo.jrc.ec.europa.eu/edov2/php/index.php?id=1111. 

CAPRI 

A global agro-economic model used to assess impacts on agriculture of agricultural, trade and 

environmental policies12. The sophisticated and analytical tool is used primarily to assess the impact of 

the European Union's Common Agricultural Policy (CAP) in specific sectors with the global market 

level and the regional level within the EU. The tool is used by policymakers, researchers, and analysts 

to understand the potential impacts of agricultural policy decisions, providing a basis for informed 

policy-making. It integrates a wide range of data sources, including Eurostat and FAOSTAT. CAPRI 

provides results at a regional level and for mainly economic but also some environmental variables. 

4.3 Implementation methodology and Process Flow 
Our implementation methodology is characterised by an incremental and iterative approach, 

emphasising the tool's dynamic capability to continuously integrate new data sources and update 

existing datasets. This focus on gradual enhancement ensures that the tool remains adaptable and 

relevant in the future, aligning with evolving data landscapes and user requirements. The detailed 

rationale behind the workflow and the architectural design are presented below. 

With regards to the process flow the first step involves collecting in-situ farm level data (e.g. harvested 

yields, use of pesticides, use of irrigation water, costs). Data can be heterogeneous and of quantitative 

or qualitative types and provided mainly by the QuantiFarm assessment framework or from the user 

that can interactively upload data (e.g. farm calendars from a specific region) to assess a totally 

ñindependentò overview of the region of interest. 

Depending on the type of data, source, and collection methods, data quality is checked for 

inconsistencies, missing values and outliers. Automated routines correct or remove artifacts 

normalizing and ensuring standardization into a common format. By complying with European spatial 

data specifications (EU INSPIRE directive13) we ensure that data models, code lists, map layers and 

additional metadata are interoperable and ready to be used with other data sources and methods towards 

efficient integration. The selected administrative level of regions of interest is the LAU, as they are the 

building blocks of the NUTS (Nomenclature of Territorial Units for Statistics) and comprise the 

municipalities and communes of the European Union. 

The standardised in-situ data are then integrated with other relevant data sources, such as administrative 

boundaries (e.g. NUTS regions, LAU14), EO data products, and relevant socioeconomic data, Natura 

 
12

 https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/model-capri  
13

 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32007L0002  
14

 https://ec.europa.eu/eurostat/web/nuts/local-administrative-units  

http://agroclimate.org/tools/
https://edo.jrc.ec.europa.eu/edov2/php/index.php?id=1111
https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/model-capri
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A32007L0002
https://ec.europa.eu/eurostat/web/nuts/local-administrative-units
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2000 areas with varying temporal and spatial resolution to create a comprehensive data set in a spatial 

geodatabase. Regarding EO data products we employ cropland, land cover and crop classification layers 

derived from ESA WorldCover project15, national authorities and manual supervised or unsupervised 

classification methods. The workflow is presented in Figure 22. 

 
Figure 22: Calculation workflow of data derived from EO products and other geodata sources 

The next step is spatial aggregation of the requested data. Depending on the characteristics of the in-

situ data, in most cases we can ascertain that the average indicator values (e.g. agrochemical usage, 

irrigation metrics) of the in-situ parcels are representative of their respective region with a high degree 

of confidence. 

In this case, aggregations are executed with straightforward zonal statistics analysis calculations based 

on the area of the aggregated variables including spatial (e.g. a specific region in Cyprus) temporal (e.g. 

2023 growing season), and other parameters (e.g. croptype: olive) that an end-user request via a GUI 

selection/query. 

After selection has been made, thresholds derived from expertôs knowledge, FADN, Eurostat, FAO etc. 

are used to compare statistics and trends allowing the regional benchmarking and a contextual 

understanding of the region's ñstandingò over the years with information about DATS use performance 

compared to non-DATS use performance. More details are presented in the figure below (Figure 23). 

 
15

 https://worldcover2021.esa.int/download  

https://worldcover2021.esa.int/download
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Figure 23:Calculation workflow of regional indicators from data derived from parcels. 

In specific for FADN data integration and considering that regional indicators are derived from in-situ 

data (farm/parcel level), our objective is to evaluate how those values compare with the broader regional 

context in terms of quantity. To facilitate this evaluation, in the next version of the Policy monitoring 

tool we aim to utilise the following six FADN variables: 

ǒ (SE011) Labour input (hrs) 

ǒ (SE410) Gross Farm Income (ú) 

ǒ (SE295) Fertilisers (ú) 

ǒ (SE296) Fertiliser N (q) 

ǒ (SE297) Fertiliser P2O5 (q) 

ǒ (SE298) Fertiliser K2O (q) 

These variables will establish regional benchmarks/thresholds (at the NUTS 2 level in most countries), 

to enhance the policy makers understanding of how indicators at the Local Administrative Units level 

are performing in a broader regional context. FADN offers categorization per Year, Member State, 

Region, and specialisation in ñ8 Types of Farmingò or further specialisation in ñ14 Types of Farmingò.   

4.4 System technical architecture overview 
The QuantiFarm Policy Monitoring Tool follows a modular and service-oriented architecture to support 

efficient delivery of regional results, sustainability indicators, and geospatial layers through a web-

based interface. In the previous v2.0 version, the architecture was designed around a decoupled stack 

comprising a React user interface, Express.js for API and business logic, MongoDB for data persistence, 

Redis for caching, and Nginx for reverse proxy and routing. This design enabled scalable request 

handling and structured data management (Figure 24). 
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Figure 24: The policy monitoring tool system architecture technical design 

In the final v3.0 release (Figure 25), the architecture has been refined to better align with the final data 

dissemination approach, introducing semantic storage and direct geospatial services. As illustrated in 

Figure XY, the solution continues to be web-based and API-driven, but replaces the previous database 

and caching components with a Triple Store (RDF/Semantic) for structured knowledge representation 

and a MapServer OGC service layer for publication of raster crop classification outputs (GeoTIFF) 

through standardised geospatial interfaces. 

 

Figure 25: Policy Monitoring Tool system architecture design (v3.0) 
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The end-to-end flow from user access through DNS resolution and the web server to the authenticated 

API layer is illustrated. Retrieval of semantic results from the Triple Store and geospatial outputs via 

MapServer is enabled with administrative access provided through the Admin component. 

 

Main Components 

1. User Interaction (React Frontend) 

End users access the tool via a web browser or mobile device and interact with the graphical interface 

by selecting regions and crop types, navigating the map, and exploring the DATS impact results. User 

actions are translated into requests that are forwarded to the backend services. 

2. DNS Resolution 

DNS resolves the policy-monitoring-tool domain name into the corresponding IP address, ensuring that 

requests are routed to the correct server endpoint. 

3. Web Server (Express.js) 

The web server receives incoming HTTP requests and serves the application frontend, enabling users 

to load the interface and initiate API calls required for content retrieval. 

4. API Layer (Business Logic and Access Control) 

The API acts as the core orchestration component. It processes incoming requests and applies an 

authentication mechanism, where a valid username and password are required for access. The API 

implements the core business logic and coordinates communication with the backend data and 

geospatial services. 

5. Triple Store (RDF/Semantic Storage) 

The Triple Store is used for storage and retrieval of structured information in semantic form (RDF). 

The API queries the Triple Store to access the underlying knowledge base, including the available test 

cases, regions, crop types, and associated calculated indicators exposed through the Policy Monitoring 

Tool functionality. 

6. MapServer (WMS/WFS/WCS and GeoTIFF Serving) 

MapServer is responsible for transforming and serving raster datasets derived from crop classification 

(GeoTIFF). These layers are used within the Leaflet map component for interactive visualisation 

(WMS), while metadata and dataset access are also enabled via XML-based endpoints and standard 

OGC interfaces. This allows end users not only to view geospatial outputs in the web application, but 

also to retrieve raster products for external GIS analysis when required. 

7. Admin Component 

The Admin component provides internal access for configuration tasks and system administration 

functions, supporting operational management of the platform. 

 

Request Flow (End-to-End) 

The end-to-end workflow in v3.0 follows a clear and streamlined path: 

1. Users interact with the tool via a web browser or mobile device. 

2. DNS resolves the domain name and forwards the request to the server. 
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3. The web server delivers the frontend and routes requests to the API. 

4. The API processes authenticated requests and retrieves the required information from: 

a. the Triple Store (semantic/structured results), and/or 

b. MapServer (geospatial raster layers and related metadata). 

5. Responses are returned to the user interface, where results are rendered in dashboards, tables, 

charts, and map visualisations. 

In conclusion, the v3.0 architecture provides a more directly usable framework for policy monitoring 

use cases by combining semantic data access (Triple Store) with OGC-compliant geospatial 

dissemination (MapServer), while preserving a scalable web-based delivery model built with React. 

The tool code is publicly available in  https://gitlab.com/QuantiFarm/policymonitoring-tool.  

      

4.5 Selected test cases overview 

In the current updated phase of the project and following the conclusion of all growing seasons, the 

Policy Monitoring Tool has expanded by integrating more data from the test cases and reaching up to 

13 integrated QuantiFarm Test Cases compared to 12 available in the previous version. In this 

deliverable chapter we will focus on the newly added functionalities and data for the final version of 

the tool (V3.0). The respective test case data span a total of 36 European regions, namely, Local 

Administrative Units (LAU) that have been integrated across 8 countries (Figure 26).  

 
Figure 26: A map overview of the European LAU regions the selected TC parcels are located 

This translates to 11 different crop types and spans 5 distinct biogeographical regions. In-situ variables 

from the QuantiFarm Test Cases derive from in total 8 digital solutions or digital solution combinations 

(Figure 27). The aforementioned statistics includes both the previous version and the newly added 

parcels and regions. 

https://gitlab.com/QuantiFarm/policymonitoring-tool
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Figure 27: An overview table of the available data covered for all growing seasons regarding countries, crop types, digital 

solutions and biogeographical regions. The only update compared to the previous version is the introduction of 1 new TC 

with tomato croptype 

Below we provide an analytical overview figure of the final overview table (Figure 28). In detail, the 

updated integration table presents the selected QuantiFarm Test Cases and their corresponding LAU 

regions available in the Policy Monitoring Tool, covering all growing seasons. In the final version, a 

total of 45 administrative regions have been incorporated, compared to 36 in the previous release. In 

addition, the number of supported crop types has increased from 9 to 10, with tomato crop added to the 

catalogue. Overall, the final version reflects a small expansion in both geographic coverage and 

thematic scope through the integration of an additional region and crop type. 
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Figure 28: The updated table of integration of selected Test Cases and respective LAU regions available in the Quantifarm 

policy monitoring tool for all growing seasons. A total of 45 administrative regions have been incorporated compared to 36 

from the previous version of the tool. 

The ñAverage Crop Area (ha)ò field is derived from automated calculations and Earth Observation (EO) 

products, relying on crop type classification at regional level across all growing seasons. In this process, 

available parcel-level information is utilised as training input to generate crop classification maps and 

estimate the total area covered by the selected crop within each administrative region. As illustrated in 

Figure 29, the resulting crop classification layer is spatially represented through raster pixels overlaid 

on the regional boundary, providing a transparent link between EO-derived classification outputs and 

the reported crop area statistics. This is an indicative example of the EO-derived crop classification 

outputs that end users are able to visualise and/or download through the dedicated open geospatial 

services (e.g., WMS/WCS/WFS, as applicable), as described in Chapter 4.9 (QuantiFarm Policy 

Monitoring Tool API). 
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Figure 29: Example map view of a selected LAU region (Dimos Oropediou Lasithiou, Greece) as displayed in the Policy 

Monitoring Tool. The blue outline represents the administrative boundary, while the highlighted raster pixels (magenta) 

indicate the spatial extent of the crop classification layer over the area for a specific season. 

 

4.6 Use Cases and functionalities 
For the needs of the policy monitoring tool, we assume two types of óusersô, the system admin, and the 

policy maker/officer. The system admin manages data integrity and overall preparation, while the 

policymaker leverages the tool for data-driven decision-making and relevant assessments. 
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Figure 30: UseCase_0 

Regarding the UseCase_0 (Figure 30) the System Administrator is tasked with collecting and preparing 

data, followed by its validation to ensure quality and accuracy. More details are presented below in 

Figure 21.  

 

 
Figure 31: UseCase_0 detailed description with user stories 

 
Figure 32: UseCase_1 

Regarding the UseCase_1 (Figure 31), the System Administrator handles data insertion, deletion, and 

viewing, while also enabling the Policy Officer to perform interactive data manipulations. More details 

are presented in Figure 33. 
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Figure 33: UseCase_1 detailed description with user stories 

 
Figure 34: UseCase_2 and UseCase_3 

Regarding the UseCase_2 and the UseCase_3 (Figure 34), the PMO is responsible for interacting with 

the GUI to aggregate data, perform data visualizations and graphs for analytical purposes and create 

data exports. More details are presented in Figure 35 and Figure 36. 

 

 
Figure 35: UseCase_2 detailed description with user stories 
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Figure 36: UseCase_3 detailed description with user stories 

 

Use case scenario example 

A detailed use case scenario that can help individuals grasp its functionality and potential impact on 

policy decisions, but also illustrating its current and upcoming capabilities is presented below.  

A Greek policymaker from a region (e.g. Oropedio Lasithiou commune) wants to monitor agricultural 

indicators regarding fertilizers for potato crops over a series of years (or growing seasons) within their 

jurisdiction. Regional agricultural statistics can be viewed comparatively and highlighted in relation to 

regional goals outlined in the Common Agricultural Policy (CAP) and regional thresholds regarding 

trends and extreme values. For the first version of the tool, a key focus of the investigation was the 

regional trend in fertilizer usage, specifically examining whether the observed reduction in use adhered 

to the European Green Deal's Farm to Fork strategy, which targets a 20% decrease in fertilizer usage 

by 2030. By providing this information, the policy maker can assess the region's progression towards 

sustainability objectives. 

This use case scenario serves as a practical example of how the tool addresses its core objectives of 

offering a suite of aggregated regional indicators, including those derived from in-situ measurements 

and farm calendars. More specifically, the functionalities should allow the following:  

ǒ Generalised Indicators Monitoring: The user views the collected and aggregated in-situ data 

derived from the QuantiFarm assessment framework, and related variables of agrochemical 

usage (Nitrogen, Phosphorus, Potassium). 

ǒ DATS vs. Non-DATS Parcel Performance: The user views a graph which calculates how 

much the Digital Agriculture Technology (DATS) influences agrochemical usage compared to 

traditional farming methods that don't use DATSs (e.g. reduced or increased nitrogen usage). 

ǒ Regional Benchmarking: The user views established regional benchmark values/thresholds 

derived from FADN (e.g. long-term average of Nitrogen use for the region), Eurostat, and FAO 

datasets, providing a contextual understanding of the region's ñstandingò on various regional 

scale over the years.  
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4.7 Policy monitoring Dashboard/GUI 
Regarding the Policy Monitoring Tool v3.0 the dashboard front page allows the user to filter selected 

content by selecting country, region, year, and crop type, along with a map viewer to meet user 

requirements. A selection from the point of a user is available below (Figure 37). As mentioned in 

chapter 4.6 the list of countries for the 2024 growing season have been updated. The complete table 

with the regions overview is visible in the final selection. 

 

 
Figure 37: Main front page of the policy monitoring tool. 

Each country has been populated with administrative regions data in which parcels from TC data derive. 

For example, below and after we select Greece, the list of available regions within this country selection 

that TC data are available pops up (Figure 38). 

 

 
Figure 38: The list of available regions of Test Cases within the selected country Greece. 

After selecting the available year and crop type the policy monitoring dashboard is initialized and loads 

the data based on the user selection while the interactive map on the right zooms in the selected region 

of interest. Two tabs are available called ñOverview statisticsò and ñTest Case Dataò. The ñOverview 

Statisticsò tab (Figure 39) displays a pie chart of land cover distribution, bars for protected areas under 

Natura 2000, and corresponding values and legends. 
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Figure 39: Charts and graphs available in the 'statistics' tab. In the current version calculations for all regions are available 

based on geospatial data (administrative boundaries, landuse classification, Natura2000 boundaries) 

In the previous dashboard version V2.0, details regarding the selected region are loaded along with 

various tabs that categorise agricultural statistics and indicators. A total of 50 variables derived from 

QuantiFarm test cases were classified into 13 categories. Since each variable may be sector-specific, 

not all variables are applicable to every test case, making this a comprehensive table of all possible 

variables. The detailed table of the variables, along with their respective categories and units, is 

presented below (Figure 40). 
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Figure 40: ȷ detailed table of 50 variables derived from QuantiFarm test cases, classified into 13 categories. Each variable 

is presented alongside its respective category and unit 
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To provide an example for visualization, we present below the ñWATERò category containing three 

variables for the Spanish region Arucas (Figure 41).  

 
Figure 41: Example visualization of newly added test case data variables, showcasing the 'WATER' category with three 

variables for the Spanish region of Arucas. 

The graphs of the respective variables ñCost of waterò, ñwater consumptionò and ñIrrigation water 

productivityò are plotted with a logarithmic scale to better fit in the dashboard.  For every region, the 

typical water consumption needs for the specific crop types are integrated and plotted in the graph so 

end users can have baseline limits to identify the optimal irrigation levels required to maintain crop 

health and productivity. Essentially, this visualization helps in comparing current water usage within 

the parcels of the test case that use DATS and parcels that donôt use them with indicative thresholds.  
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These thresholds derive from organizations like:  

ǒ FAɃ 16 

ǒ gaiapedia17,  

while a hyperlink to the specific source is available in the ñRegional Informationò section of the 

dashboard. Furthermore, a data table below the graphs is presenting the relevant variables values and 

units with the estimation of reduction or increase in values, aggregated at the regional level. A 

ñdownload csvò option is added in the upper right side of the graphs so users can have access in .csv 

format to all the aggregated variables for the selected year and Test Case. Also on the top right ótoolsô 

option the user can access the visualization dashboard where interactive graphs can be created and 

exported to various formats (Figure 42). 

 
Figure 42: Formats of interactive graphs 

 

In the final version V3.0, multiple visual and aesthetic enhancements were implemented in the user 

interface, as illustrated in the figure below (Figure 43).   

Regarding impact presentation, the previous version reported that a total of 50 variables derived from 

QuantiFarm test cases are classified into 13 categories (Figure 32 & Figure 33). Following feedback 

from external users, the updated final version adopts a more user-oriented structure, where impacts are 

displayed through the ñDATS Regional Impactò tab. This module provides (i) a concise impact-by-

category overview with positive/negative counts and net benefit, (ii) detailed cost and revenue reporting 

tables, (iii) aggregated sustainability trends over time, and (iv) supporting environmental statistics. The 

goal of this change is to provide a more friendly, clearer and more interpretable representation of 

regional outcomes to the user. 

 

The tab ñDATS regional impactò section is organised into four main tabs, each providing a different 

perspective on the impacts of the selected crop and region (Figure 43). 

 

 
16 https://www.fao.org/land-water/databases-and-software/crop-information/en/  
17http://www.gaiapedia.gr/gaiapedia/index.php/%CE%86%CF%81%CE%B4%CE%B5%CF%85%CF%83%CE

%B7_%CF%80%CE%B1%CF%84%CE%AC%CF%84%CE%B1%CF%82  

https://www.fao.org/land-water/databases-and-software/crop-information/en/
http://www.gaiapedia.gr/gaiapedia/index.php/%CE%86%CF%81%CE%B4%CE%B5%CF%85%CF%83%CE%B7_%CF%80%CE%B1%CF%84%CE%AC%CF%84%CE%B1%CF%82
http://www.gaiapedia.gr/gaiapedia/index.php/%CE%86%CF%81%CE%B4%CE%B5%CF%85%CF%83%CE%B7_%CF%80%CE%B1%CF%84%CE%AC%CF%84%CE%B1%CF%82
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Figure 43: The final version (V3.0) of the front page of the PMT. The tab ñDATS regional impactò is visible where it 

restructures the previous V2.0 variable categorization and enriches the tool with updated data for all growing seasons. 

 

Below a description of every tab is provided focusing on the relevant information visualized. 

 

1) DATS Impact by Category 

 

This tab provides a quick qualitative overview of the impacts associated with the selected regionïcrop 

combination selected by the user (Figure 44). A year filter is available (e.g., All Years, 2023 only etc.), 

and the results are summarised through headline indicators, including the number of positive impacts, 

negative impacts, and the overall Net Benefit (ú/ha) (Figure 45). 

Below the summary, the impacts are presented as individual ñcardsò, grouped by year, showing 

examples such as Crop revenue, Cost of water, and Land productivity, including a short explanation, 

an impact-level indicator, and the corresponding quantified change (ú/ha or %). 
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Figure 44: Ƀverview of the impacts associated with the selected regionïcrop combination selected by the user 

 

 
Figure 45: Ƀverview of the negative impacts associated with the selected regionïcrop combination selected by the user. 
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2) Cost and Revenue Impact 

 

This tab focuses on the economic interpretation of the selected DATS and provides structured reporting 

tables, with the ability to apply table options such as columns visibility, filters, density and export. Two 

dedicated sub-sections are available: 

 

ǒ Financial Impact Report: A costïbenefit oriented table presenting key financial components 

(e.g., pesticides, fertiliser, water, fuel, electricity, labour, and DATS-related costs such as 

investment and annual fees). It also includes aggregated outputs such as Total Costs, Crop 

revenue, Total Revenue, and a Net Benefit row (Figure 46). 

 

 
Figure 46: A costïbenefit oriented table presenting key financial components aggregated to the whole crop area of the region 

(columns in the right) 

 

ǒ Environmental & Agronomic KPIs: A complementary table presenting operational and 

agronomic indicators (e.g., nutrients applied, working time, land/labour productivity, GHG 

emissions, and electricity consumption), enabling comparison across years (e.g., 2023 vs 2024) 

is illustrated in the figure below (Figure 47). 
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Figure 47: A complementary table presenting operational and agronomic indicators of the selection, aggregated to the whole 

crop area of the region 

 

 

All relevant tabular data can be exported as a .csv file or printed in a pdf format (Figure 48). 

 

 
 

Figure 48: Available options to export the tabular data for the relevant tables 

 

3) Aggregated Sustainability Impact 

 

This tab presents a time-series view of trends across years, using an interactive chart interface with year 

selection such as All Years (Trends) and a dedicated Time Series View button. Two chart modes are 

supported: 
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ǒ Sustainability Parameters: Displays overall sustainability evolution using three consolidated 

dimensions: economic, environmental, and social sustainability, expressed as percentage 

change over time (Figure 49).  

 

 
 
Figure 49: Overall sustainability evolution across three dimensionsðeconomic, environmental, and social sustainability. The 

year-to-year percentage change illustrates the magnitude and direction of variation, indicating how stable (or sensitive) the 

respective sustainability indicators remain across successive growing seasons. 

 

ǒ Performance Indicators: Presents trends for multiple resource and performance variables such 

as labour, costs, GHG emissions, productivity, energy, inputs, and water, allowing a more 

detailed interpretation of which drivers contribute to the aggregated sustainability changes. In 

figure below (Figure 50) we can see that when the user hovers over data points can see a pop 

up window visualising the change in percentage, indicating the positive impacts DATS use 

offers compared to no DATS use in the specific year and how this evolves over time. 
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Figure 50: Trends in resource use and performance indicators over time for the selected crop and region, expressed as year-

to-year percentage change. Comparison across key variables (e.g., labour, costs, productivity, inputs, water etc.) is available, 

highlighting variations and potential drivers of overall sustainability performance between growing seasons. 

 

When a single year is selected (Figure 51), the visualization switches from a line chart to a point-based 

chart, and a ñNo DATS baselineò is generated to serve as a reference scenario for comparison across 

DATS impact categories. In this view, positive values indicate an improvement attributable to DATS 

adoption, expressed as a percentage change relative to the No DATS relevant data. 

 

 
Figure 51: Point-based view for a selected year, showing the relative effect of DATS across impact categories compared to 

the ñNo DATSò baseline. Values above baseline indicate positive impacts from DATS adoption, expressed as percentage 

change. Values below baseline indicate negative impacts from DATS adoption. 

 

4) Environmental Statistics 

 

This tab provides environmental background/context indicators for the selected region.  
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Figure 52: The environmental statistics section provides context data for the overall administrative region derived from openly 

available EU initiatives and organizations. 

 

It includes visual summaries such as a Land Cover Distribution pie chart with class percentages (e.g., 

grassland, cropland, tree cover, shrubland, built-up), derived from ESA WorldCover 10m (2021, V200). 

As presented in V2.0 of the Policy monitoring tool (Figure 52). Additional environmental context 

sections are also included (e.g., references to crop-type interaction with protected areas such as Natura 

2000). 

 

 

4.8 Final implementation status 
List of functionalities implemented 

In the current version of our Policy Monitoring Tool, we have successfully implemented a range of 

functionalities that address key aspects of user requirements: 

ǒ Data selection/filtering 

ǒ Interactive map viewer with regions and other geodata 

ǒ View regional statistics of the LAU region land cover (including land cover percentage) 

ǒ View regional statistics of the LAU region under birds and habitats directives. 

ǒ View regional statistics of the LAU cropland under birds and habitats directives. 

ǒ View regional óaggregated statistics valuesô of the LAU (in a table, with colouring indicating 

DATS and no DATS use performance) 

ǒ View regional óaggregated statistics valuesô of the LAU (in an interactive graph, with colouring 

indicating DATS and no DATS use performance) 

ƺ       Monitor regional applied pesticide type/quantities, by farms that use/donôt use 

DATSs by growing season (year) 

ƺ       Monitor regional applied insecticides type/quantities, by farms that use/donôt use 

DATSs by growing season (year) 

ƺ       Monitor regional applied fertilizers inputs, by farms that use/donôt use DATSs by 

growing season (year) 

ƺ       Monitor regional applied irrigation inputs, by farms that use/donôt use DATSs by 

growing season (year) 

ǒ Perform data/graph prints and exports 

ǒ Created a standardized API (QuantiFarm Policy Monitoring Tool API) for data transfer requests 

(more information available in the ANNEX). 
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ǒ View the óaverage/normal statistics valuesô of the LAU/Commune areas to create thresholds, 

allowing easier detection of extreme values and coloring values for easier comparisons. 

ǒ Make the DATS (digital agriculture technology solution that is used in farm parcels) 

information visible including description and corresponding link to the QuantiFarm toolkit. 

ǒ Integrate data from FAO as regional thresholds for comparisons. 

ǒ Monitor regional economic indicators, by farms that use/donôt use DATSs by growing season 

(year). 

ǒ Monitor regional economic indicators, by farms that use/donôt use DATSs by growing season 

(year). 

ǒ Integrate the tool in the QuantiFarm toolkit server (https://quantifarmtoolkit.eu/tool6.html). 

  

The last round of enhancements to the policy monitoring tool focused on providing users with 

advanced capabilities and deeper insights into agricultural data, aiming to improve data interpretation, 

enhance accuracy and understanding of trends and also standardised sharing of data. 

ǒ View metrics of óaccuracyô or validation (e.g. visualize relative deviation metrics from year to 

year). 

ǒ Calculate trendlines (e.g. percentage increase) for indicators between years. 

ǒ Integrate the actual Geo Tiff image products of the regional croptype classification in the 

interactive map and share them in a standardised way via WMS/WFS protocols 

ǒ Complete code repository available so tool results can be re-used, reproduced and adapted to 

other regional contexts with relevant data 

 

 

4.9 QuantiFarm Policy Monitoring Tool API  

In version 2.0, the design included a concept where calculated outcomes would be periodically pushed 

into an external OGC server (GeoServer) through a connector module and then served via WMS/WFS 

calls. In the final v3.0 release, a similar workflow was adopted but prioritised a more direct and faster 

in terms of responsiveness approach that could be aligned with the operational deployment of the tool. 

This led to the implementation of mapserver instead of GeoServer. 

Calculated outcomes are provided directly through the Postman-documented API endpoints backed by 

the projectôs TripleStore, enabling users to query and retrieve results in a structured and transparent 

manner. In parallel, geospatial dissemination needs are addressed through MapServer OGC services, 

which allow both interactive visualisation of raster layers in the web application (WMS) and direct 

download of the underlying GeoTIFF crop classification products via WCS. This updated approach 

ensures that end users can access both tabular/semantic outputs and geospatial datasets in a consistent 

and immediately usable form, without relying on an additional intermediate connector infrastructure. 

In detail, the documentation page is distributed through Postman and remains available at: 

https://documenter.getpostman.com/view/16417905/2sBXVkA8hE . 

The Postman collection includes detailed information on the supported endpoints, authentication 

requirements, expected parameters, and example requests that enable users to retrieve and interpret 

regional DATS impact results, cost and benefit outputs, aggregated sustainability indicators, and 

associated environmental statistics. Additional screenshots and usage examples are provided in 

ANNEX B. 

 

TripleStore access through the API 

In the final v3.0 implementation, the tool exposes structured data to end users primarily through 

TripleStore-backed API endpoints, enabling access to the underlying knowledge graph (e.g., Test 

https://geoserver.org/
https://docs.geoserver.org/main/en/user/services/wms/reference.html
https://docs.geoserver.org/main/en/user/services/wfs/reference.html
https://mapserver.org/
https://documenter.getpostman.com/view/16417905/2sBXVkA8hE
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Cases, regions, crop types, sustainability variables, and result datasets). Through the Postman interface, 

users can directly query and retrieve outputs supporting the DATS Regional Impact functionality, 

including endpoints such as: 

ǒ DatsImpactByCategory 

ǒ CostAndRevenueImpact 

ǒ CostAndRevenueImpactEnvironmentalKPIs 

ǒ AggregatedSustainabilityPerformanceIndicators 

ǒ AggregatedSustainabilityParameters 

This approach supports direct data access and integration into external workflows (e.g., dashboards, 

analytics pipelines, or reporting tools), without requiring intermediate publishing workflows. 

OGC services for crop classification datasets (WCS/WMS) 

Beyond the TripleStore endpoints, the final version additionally supports dissemination of crop 

classification GeoTIFF products through OGC-compliant services. In particular, users can retrieve 

raster coverages using WCS (Web Coverage Service) requests, enabling download of the underlying 

GeoTIFF layers for further analysis in GIS tools (e.g., QGIS) or processing environments 

(Python/GDAL). 

At the same time, the same raster products are made available through WMS (Web Map Service) for 

visualization purposes inside the Policy Monitoring Tool web interface (Leaflet-based map view). This 

dual provision ensures both interactive visual exploration (WMS) and data-level reuse (WCS). 

OGC publication is implemented through MapServer using a dedicated mapfile configuration that 

serves GeoTIFF products dynamically. The raster service is configured under the WMS name ñRaster 

WMS Serverò and supports EPSG:4326 and EPSG:3857. 

In the final configuration, separate annual layers are defined (e.g., tiff_layer_2022, tiff_layer_2023, 

tiff_layer_2024, tiff_layer_2025) and styled to provide clear visual distinction across years 

(e.g.,blue/orange/purple). 

 The service also implements: 

ǒ Dynamic raster input selection via a validated TIFF_NAME parameter (restricted to safe 

filename patterns by region, year and croptype) 

ǒ No data handling to ensure transparent rendering of non-valid pixels  

ǒ Colour and opacity rules to present only meaningful raster values while hiding background/no-

data cells  

This configuration allows the web application to render crop classification rasters directly in Leaflet, 

while also supporting data extraction through WCS requests. Overall, the final implementation 

improves accessibility and transparency for end users, by allowing both structured results retrieval 

(API/TripleStore) and geospatial raster reuse (WCS/WMS) in a unified and practical way, aligned with 

the operational needs of the Policy Monitoring Tool. 
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5 Conclusions 

This deliverable presents the final and complete release of the QuantiFarm Tools for DATSs assessment 

and policy monitoring, developed within WP3 of the QuantiFarm project. The work reported here 

consolidates the design, implementation, and integration of a coherent suite of reusable software 

components that support the quantitative and qualitative assessment of Digital Agriculture Technology 

Solutions (DATSs) under real farming conditions. 

The QuantiFarm toolkit now provides a comprehensive and interoperable set of tools addressing the 

needs of different stakeholder groups, including farmers, advisors, and policy makers. These include 

the DATS Recommendation Tool, the Cost & Benefit Calculator, the Benchmarking Tool, the 

Advanced Decision Support Tool, the Policy Monitoring Tool, and the DATS Assessment Engine. 

Together, these components cover the full assessment chain: from data collection and harmonisation, 

to performance indicator calculation, to economic evaluation, benchmarking, decision support, and 

policy-level monitoring and visualisation. 

A key achievement of this final release is the operationalisation of the QuantiFarm Assessment 

Framework through the DATS Assessment Engine, which automates data processing and indicator 

calculation and makes both ground-truth evidence and assessment results directly available to the rest 

of the toolkit. This significantly reduces manual effort, improves consistency and transparency, and 

enables more advanced, data-driven decision support functionalities across the tools. The integration 

with the QuantiFarm data platform and the Common Semantic Model further ensures interoperability, 

reusability, and semantic consistency of the data and services. 

The tools have been populated and validated using empirical evidence from the QuantiFarm Test Cases 

across multiple countries, sectors, and production systems. In particular, the Cost & Benefit Calculator 

and the Policy Monitoring Tool now rely on field-based data and harmonised indicators, strengthening 

the credibility and practical relevance of the results provided to end users. The Policy Monitoring Tool, 

in turn, demonstrates how aggregated and anonymised farm-level data can be transformed into 

meaningful regional indicators and visual analytics to support evidence-based policy design and 

monitoring. 

Overall, this deliverable marks the completion of the WP3 objectives by providing a mature, integrated, 

and fully functional toolkit for the assessment of DATSs. The QuantiFarm Tools are delivered as 

reusable, self-contained software components with documented interfaces and deployment options, 

ensuring their applicability beyond the lifetime of the project. This final version reflects the 

consolidation of the technical work carried out throughout the project and provides a stable and robust 

basis for the exploitation and long-term use of the QuantiFarm results by the wider agricultural and 

policy-making communities. 

 

 

  



 

D3.5 Tools for DATSs Assessment and Policy Monitoring ï final version 

76 

 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǊŜǎŜŀǊŎƘ ŀƴŘ 

innovation programme under grant agreement No 101059700 

 

ANNEX A  

The most up-to-date version of the QCSM (ontology) is available here:  

https://gitlab.com/QuantiFarm/qcsm 

The QCSM in M30 of the QuantiFarm project serialized in TTL format:  

 

# baseURI: https://quantifarm.eu/ontology/  

# imports: https://www.tno.nl/agrifood/ontology/ploutos/common  

# prefix: qcsm  

 

@prefix : <https://quantifarm.eu/ontology/> .  

@prefix dcterms: <http://purl.org/dc/terms/> .  

@prefix owl: <http://www.w3.org/2002/07/owl#> .  

@prefix ploutos: <https://www.tno.nl/agrifood/ontology/ploutos/common#> .  

@prefix qcsm: <https://quantifarm.eu/ontology/> .  

@prefix rdf: <http://www.w3.org/1999/02/22 - rdf - syntax - ns#> .  

@prefix rdfs: <http://www.w3.org/2000/01/rdf - schema#> .  

@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .  

 

qcsm:  

  rdf:type owl:Ontology ;  

  dcterms:title  "QuantiFarm Common Semantic Model" ;  

  owl:imports <https://www.tno.nl/agrifood/ontology/ploutos/common> ;  

.  

qcsm:AdditionalAnimalInformation  

  rdf:type owl:Class ;  

  rdfs:comment  "Additional animal information that influences the assessment of the 

performance of the cultivation in the specific year" ;  

  rdfs:label "Additional Animal Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:AdditionalFieldsInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Additional fields information of any kind with a field name and value" 

;  

  rdfs:label "Additional Fields Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:AdditionalLabourInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Additional labour - related information that influences the assessment 

of the performance of the cultivation in the specific year" ;  

  rdfs:label "Additional Labour Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:AgrifoodChainActor_1  

  rdf:type ploutos:AgrifoodChainActor ;  

  rdfs:label "Agrifood chain actor 1" ;  

.  

qcsm:AssessmentInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Assessment information about cultivation on a parcel with or without 

DATSs. When the assessment information is about a parcel with DATSs, instances of 

this class should have at least 1 qcsm:hasDatsUsed property value." ;  

  rdfs:label "Assessment Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasDatsUsed ;  

    ] ;  

https://gitlab.com/QuantiFarm/qcsm
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  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasDrugsUsageInformation ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasFeedUsageInformation ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasFertilizersUsageInformation ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasFuelForTemperatureControlInformation ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "0"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasPesticidesUsageInformation ;  

    ] ;  

.  

qcsm:BiogeographicalRegion  

  rdf:type owl:Class ;  

  rdfs:comment "A class to decsribe several different biogeographical regions such 

as: alpine, arctic, atlantic, desert, etc. see: https://www.eea.europa.eu/data - and -

maps/figures/biogeographical - regions - in - europe - 2"@en ;  

  rdfs:label "Biogeographical region"@en ;  

  rdfs:subClassOf owl:Thing ;  

.  

qcsm:DatsInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Generic information of a DATS being applied in a QuantiFarm testcase" 

;  

  rdfs:label "Dats Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:DigitalAgriculturalTechnology  

  rdf:type owl:Class ;  

  rdfs:comment "A Digital Agricultural Technology (DAT) is a digital technology that 

is used mainly in agriculture." ;  

  rdfs:label "Digital Agricultural Technology" ;  

.  

qcsm:DrugsUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of drugs during the cultivation in the 

specific year" ;  

  rdfs:label "Drugs Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:EconomicInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Economic information about the performance of the cultivation in the 

specific year" ;  

  rdfs:label "Economic Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:EconomicSustainability  

  rdf:type owl:Class ;  
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  rdfs:label "Economic sustainability" ;  

.  

qcsm:ElectricityUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of electricity during the cultivation in 

the specific year" ;  

  rdfs:label "Electricity Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:EnvironmentalSustainability  

  rdf:type owl:Class ;  

  rdfs:label "Environmental sustainability" ;  

.  

qcsm:FarmInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Generic information about the farm where the parcel in the testcase 

is located" ;  

  rdfs:label "Farm Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:FeedUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of feed during the cultivation in the 

specific year" ;  

  rdfs:label "Feed Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:FertilizerUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment  "Information about the usage of fertilizers during the cultivation in 

the specific year" ;  

  rdfs:label "Fertilizer Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:FuelForTempControlUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of fuel for temperature control during 

the cultivation in the specific year" ;  

  rdfs:label "Fuel For Temp Control Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:FuelUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of fuel during the cultivation in the 

specific year" ;  

  rdfs:label "Fuel Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:LabourInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the amount of labour used for various tasks during 

the cultivation in the specific year" ;  

  rdfs:label "Labour Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:MarketInformation  

  rdf:type owl:Class ;  

  rdfs:comment "General market information that influences the costs and benefits of 

the cultivation in the specific year" ;  

  rdfs:label "Market Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:OutputInformation  
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  rdf:type owl:Class ;  

  rdfs:comment "Information about the output production of the cultivation in the 

specific year" ;  

  rdfs:label "Output Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:ParcelComparison  

  rdf:type owl:Class ;  

  rdfs:comment "Assessment information of two parcels, one with using the DATSs and 

one without using the DATSs" ;  

  rdfs:label "Parcel Comparison" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:cardinality "1"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasParcelAssessmentWithDATS ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:cardinality "1"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasParcelAssessmentWithoutDATS ;  

    ] ;  

.  

qcsm:ParcelInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Generic information about the parcel in the QuantiFarm testcase 

(elements filled with a value depending on type of cultivation)" ;  

  rdfs:label "Parcel Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:PesticideUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment  "Information about the usage of pesticides during the cultivation in 

the specific year" ;  

  rdfs:label "Pesticide Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:SocialSustainability  

  rdf:type owl:Class ;  

  rdfs:label  "Social sustainability" ;  

.  

qcsm:TechnologyProvider  

  rdf:type owl:Class ;  

  rdfs:comment "The class represents all companies that provide technology for 

agrifood chain actors, especially focused on digital agricultural technologies" ;  

  rdfs:label "Technology provider" ;  

  rdfs:subClassOf ploutos:AgrifoodChainActor ;  

.  

qcsm:Testcase  

  rdf:type owl:Class ;  

  rdfs:comment "The class represents all testcases that assess the usage of a 

qcsm:DigitalAgriculturalTechnology on a farm for a number of periods of (usually) a 

year." ;  

  rdfs:label "Test case" ;  

  rdfs:subClassOf owl:Thing ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "1"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasDatsInformation ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "1"^^xsd:nonNegativeInteger ;  
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      owl:onProperty qcsm:hasYearlyAssessmentInformation ;  

    ] ;  

.  

qcsm:TestcaseInformation  

  rdf:type owl:Class ;  

  rdfs:comment  "The class represents all kinds of information about testcases that 

assess the usage of one or more qcsm:DigitalAgriculturalTechnology on parcels of 

farms for a number of periods of (usually) a year" ;  

  rdfs:label "Test case information" ;  

  rdfs:subClassOf owl:Thing ;  

.  

qcsm:WaterUsageInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Information about the usage of water during the cultivation in the 

specific year" ;  

  rdfs:label "Water Usage Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

.  

qcsm:YearlyAssessmentInformation  

  rdf:type owl:Class ;  

  rdfs:comment "Assessment information with parcel comparisons and market information 

for a single year" ;  

  rdfs:label "Yearly Assessment Information" ;  

  rdfs:subClassOf qcsm:TestcaseInformation ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:minCardinality "1"^^xsd:nonNegativeInteger ;  

      owl:onProperty qcsm:hasParcelComparison ;  

    ] ;  

.  

qcsm:canBeUsedToCultivateCropType  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "This property indicates the type of crop that can be cultivated by 

using this qcsm:DigitialAgriculturalTechnology {@en}. Examples of types are: arable, 

vegetables, orchards, fruits, but also simply all." ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "can be used to cultivate crop type" ;  

  rdfs:range xsd:string ;  

.  

qcsm:canBeUsedToCultivateLifestockType  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "This property indicates the type of lifestock that can be cultivated 

by using this qcsm:DigitialAgriculturalTechnology {@en}. Examples of types are: 

cattle, pigs, dairy, goat, sheep." ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "can be used to cultivate lifestock type" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasAdditionalAnimalInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Additional animal information that influences the assessment of the 

performance of the cultivation in the specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has additional animal information" ;  

  rdfs:range qcsm:AdditionalAnimalInformation ;  

.  

qcsm:hasAdditionalFieldsInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Additional field information of any kind" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has additional fields information" ;  

  rdfs:range qcsm:AdditionalFieldsInformation ;  

.  
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qcsm:hasAdditionalLabourInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Additional labour - related information that influences the assessment 

of the performance of the cultivation in the specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has additional labour information" ;  

  rdfs:range qcsm:AdditionalLabourInformation ;  

.  

qcsm:hasAdditionalRevenues  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "Additional revenues in Euros per hectare generated during the specific 

year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label  "has additional revenues" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAnnualFees  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "This property indicates the fees that need to be paid yearly to make 

use of a DAT in Euros."@en ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has annual fees" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAquacultureArea  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The area on the parcel used for aquaculture in square meters" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has aquaculture area" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAverageNitrogenQuantity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average nitrogen (N) quantity of the fertilizer in kg per hectare 

that is used during one treatment" ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:label "has average nitrogen quantity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAveragePhosphorusQuantity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The average phosphorus (P) quantity of the fertilizer in kg per 

hectare that is used during one treatment" ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:label "has average phosphorus quantity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAveragePotassiumQuantity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average postassium (K) quantity of the fertilizer in kg per 

hectare that is used during one treatment" ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:label "has average potassium quantity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAverageProfessionalSalary  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average salary of a professional (agronomist, veterinary) in 

Euros per hour in the specific year of the cultivation" ;  

  rdfs:domain qcsm:MarketInformation ;  

  rdfs:label "has average professional salary" ;  

  rdfs:range xsd:decimal ;  

.  
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qcsm:hasAverageQuantity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The average quantity of the pesticide in kg per hectare that is used 

during one treatment" ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:domain qcsm:PesticideUsageInformation ;  

  rdfs:label "has average quantity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasAverageSalary  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The average salary of an employee in Euros per hour in the specific 

year of the cultivation" ;  

  rdfs:domain qcsm:MarketInformation ;  

  rdfs:label "has average salary" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasBenefits  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has benefits" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasBiogeographicalRegion  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The biogeographical region in which the farm is located" ;  

  rdfs:domain qcsm:FarmInformation ;  

  rdfs:label "has biogeographical region" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasBulkDensity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The bulk density of the parcel in kg/dm3 or g/cm3" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has bulk density" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasCalvesDiedInFirst24Hours  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The number of calves that died in the first 24 hours after birth in 

the specific year" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has calves died in first24 hours" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasCostStructure  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "1: This property indicates the cost structure that is used by the 

provider of a DAT to get paid for by the customer. It does not contain the actual 

costs that need to be paid to buy/use the DAT." ;  

  rdfs:comment "2: Examples are: Free, Free trial period available, Setup cost, Annual 

service cost, For clients, Free basic version and premium fee - based version, 

Maintenance cost" ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has cost structure" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasCropMarketPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The price on the market for the crop in Euros per ton" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has crop market price" ;  

  rdfs:range xsd:decimal ;  
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.  

qcsm:hasCropProduction  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The crop production in tons in the specific year" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has crop production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasCultivationType  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The type of agricultural cultivation that is executed in the 

QuantiFarm testcase" ;  

  rdfs:domain qcsm:Testcase ;  

  rdfs:label "has cultivation type" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasCultivationYear  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The calendar year for which the assessment has been done" ;  

  rdfs:domain qcsm:YearlyAssessmentInformation ;  

  rdfs:label "has cultivation year" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasDatsAnnualFees  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The annual fees to remain using the DATS in Euros per year" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats annual fees" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsExpectedLifespan  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The expected life span for using the DATS in whole years" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats expected lifespan" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasDatsInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Generic information of a DATS being applied in the QuantiFarm 

testcase" ;  

  rdfs:domain qcsm:Testcase ;  

  rdfs:label "has dats information" ;  

  rdfs:range qcsm:DatsInformation ;  

.  

qcsm:hasDatsInitialInvestmentCosts  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The initial costs for purchasing the DATS in Euros" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats initial investment costs" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsInstallationTime  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The expected time needed to install the DATS in days" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats installation time" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsMaintenanceCosts  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The costs for maintaining the DATS in Euros per year" ;  

  rdfs:domain qcsm:DatsInformation ;  
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  rdfs:label "has dats maintenance costs" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsName  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The unique name of the DATS in the QuantiFarm testcase" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats name" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasDatsTrainers  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of people involved in the training of users of the DATS" 

;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats trainers" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasDatsTrainingCosts  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The costs for training the users of the DATS in Euros" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats training costs" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsTrainingTime  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The expected time needed to train the users of the DATS in hours" ;  

  rdfs:domain qcsm:DatsInformation ;  

  rdfs:label "has dats training time" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasDatsUsed  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "Name of a DATS being used on a parcel for which this assessment 

information is gathered" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has dats used" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasDescription  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has description" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasDigitalForm  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has digital form" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasDrugsUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Usage information of a drug used on the parcel" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has drugs usage information" ;  

  rdfs:range qcsm:DrugsUsageInformation ;  

.  

qcsm:hasEconomicInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Economic information about the performance of the cultivation in the 

specific year" ;  
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  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has economic information" ;  

  rdfs:range qcsm:EconomicInformation ;  

.  

qcsm:hasElectricityPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The average price of electricity in Euros per kWh in the specific 

year of the cultivation" ;  

  rdfs:domain qcsm:MarketInformation ;  

  rdfs:label "has electricity price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForCalvingDetection  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of electricity used for calving detection in kWh per 

hectare in the specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for calving detection" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForFeeding  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of electricity used for feeding in kWh per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for feeding" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForHeatDetection  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of electricity used for heat detection in kWh per hectare 

in the specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for heat detection" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForIrrigation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of electricity used for irrigation in kWh per hectare in 

the specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for irrigation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForMilking  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of electricity used for milking in kWh per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for milking" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageForTemperatureHumidityControl  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The amount of electricity used for temperature and humidity control 

in kWh per hectare in the specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has electricity usage for temperature humidity control" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasElectricityUsageInformation  

  rdf:type owl:ObjectProperty ;  
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  rdfs:comment "Information about the usage of electricity during the cultivation in 

the specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has electricity usage information" ;  

  rdfs:range qcsm:ElectricityUsageInformation ;  

.  

qcsm:hasEndMonth  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The month in the calendar year in which the cultivation ended" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has end month" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasExpectedLifespan  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "this property indicates the expected lifespan of a DAT in number of 

years, which can be a non - integer" ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has expected lifespan" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFarmInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Generic information of the farm at which the parcel that is assessed 

is situated" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has farm information" ;  

  rdfs:range qcsm:FarmInformation ;  

.  

qcsm:hasFarmNumber  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "Number of the farm the is unique in the QuantiFarm testcase" ;  

  rdfs:domain qcsm:FarmInformation ;  

  rdfs:label "has farm number" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasFeedUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Usage information of a feed used on the parcel" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has feed usage information" ;  

  rdfs:range qcsm:FeedUsageInformation ;  

.  

qcsm:hasFertilizersUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment  "Usage information of a fertilizer used on the parcel" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has fertilizers usage information" ;  

  rdfs:range qcsm:FertilizerUsageInformation ;  

.  

qcsm:hasFieldName  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The name of the field" ;  

  rdfs:domain qcsm:AdditionalFieldsInformation ;  

  rdfs:label "has field name" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasFieldValue  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The value of the field also as a string that can contain anything" ;  

  rdfs:domain qcsm:AdditionalFieldsInformation ;  

  rdfs:label "has field value" ;  

  rdfs:range xsd:string ;  
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.  

qcsm:hasFuelForTemperatureControlInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Usage information of a fuel for temperature control" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has fuel for temperature control information" ;  

  rdfs:range qcsm:FuelForTempControlUsageInformation ;  

.  

qcsm:hasFuelPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average price of fuel in Euros per liter in the specific year of 

the cultivation" ;  

  rdfs:domain qcsm:MarketInformation ;  

  rdfs:label "has fuel price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForBeehivesVisits  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for beehives visits in liters per hectare in 

the specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for beehives visits" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForFeeding  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for feeding in liters  per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for feeding" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForFertilisation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for fertilisation in liters per hectare in 

the specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for fertilisation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForIrrigation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for irrigation in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for irrigation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForMilking  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for milking in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for milking" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForPesticides  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for pesticides in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for pesticides" ;  

  rdfs:range xsd:decimal ;  
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.  

qcsm:hasFuelUsageForPruning  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for pruning in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for pruning" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForSowing  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for sowing or planting in liters per hectare 

in the specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for sowing" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForTemperatureHumidityControl  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for temperature and humidity control in liters 

per hectare in the specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for temperature humidity control" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageForTransportingOysters  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of fuel used for transporting oysters to the laboratory 

in liters per hectare in the specific year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has fuel usage for transporting oysters" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasFuelUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Information about the usage of fuel during the cultivation in the 

specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has fuel usage information" ;  

  rdfs:range qcsm:FuelUsageInformation ;  

.  

qcsm:hasFunctionality  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has functionality" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasHerdSize  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average herd size during the specific year" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has herd size" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasHoneyMarketPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The price on the market for the honey in Euros per kg" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has honey market price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasHoneyProduction  

  rdf:type owl:DatatypeProperty ;  



 

D3.5 Tools for DATSs Assessment and Policy Monitoring ï final version 

89 

 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǊŜǎŜŀǊŎƘ ŀƴŘ 

innovation programme under grant agreement No 101059700 

 

  rdfs:comment  "The honey production in kg in the specific year" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has honey production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasHumidity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The (average?) humidity in percentage of the air during the specific 

year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label "has humidity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasInitialInvestmentCosts  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "This property expresses the amount of money that has to be paid to 

purchase or start using the DAT in Euros."@en ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has initial investment costs" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasInstallationTime  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "this property indicates the time needed to install a DAT in number 

of days, which can be a non - integer."@en ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has installation time" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasKeyword  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has keyword" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasLabourForAdministration  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for administrative 

activities, data collection etc. during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for administration" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForBeehiveVisits  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for beehive visits during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for beehive visits" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForCalvingDetection  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for calving detection 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for calving detection" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForCleaning  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for cleaning during the 

cultivation in the specific year" ;  
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  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for cleaning" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForControllingPricesAndQuantities  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for controlling purchase 

and sale prices and quantities during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for controlling prices and quantities" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForFeeding  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The amount of labour in hours that was used for feeding during the 

cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for feeding" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForFertilisation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for fertilization during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for fertilisation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForFieldVisits  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for field visits during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for field visits" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForGrainQualityAssessment  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The amount of labour in hours that was used for assessing grain 

quality during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for grain quality assessment" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForGreenhouseManagement  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for greenhouse management 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for greenhouse management" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForHarvesting  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for harvesting during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for harvesting" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForHeatDetection  

  rdf:type owl:DatatypeProperty ;  
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  rdfs:comment "The amount of labour in hours that was used for heat detection during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for heat detection" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForIrrigation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for irrigation during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for irrigation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForMilkQualityAssessment  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for assessing milk quality 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for milk quality assessment" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForMilking  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for milking during the 

cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for milking" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForOrganisingLogistics  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for organizing logistics 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for organising logistics" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForOysterSampling  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for sampling of oysters 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for oyster sampling" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForOysterTransportation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The amount of labour in hours that was used for transporting oysters 

to the laboratory during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for oyster transportation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForPesticides  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for pesticides during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for pesticides" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForPigstyManagement  
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  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for pigsty management 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for pigsty management" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForPruning  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for pruning during the 

cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for pruning" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForQuantityTracking  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The amount of labour in hours that was used for tracking the quantity 

of grain available in a silo during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label  "has labour for quantity tracking" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForSowingOrPlanting  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for sowing or planting 

during the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for sowing or planting" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForStableVisits  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for stable visits during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for stable visits" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourForStorage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of labour in hours that was used for storage during the 

cultivation in the specific year" ;  

  rdfs:domain qcsm:LabourInformation ;  

  rdfs:label "has labour for storage" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasLabourInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Information about the amount of labour used for various tasks during 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has labour information" ;  

  rdfs:range qcsm:LabourInformation ;  

.  

qcsm:hasLaunchYear  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has launch year" ;  

  rdfs:range xsd:gYear ;  

.  

qcsm:hasLivestockUnits  

  rdf:type owl:DatatypeProperty ;  
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  rdfs:comment "The livestock units on the parcel per hectare" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has livestock units" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasMaintenanceCosts  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "This property indicates the costs per year for maintaining a DAT. 

For a hardware DAT this comes down to yearly maintenance of the equipment. For a 

software DAT it means costs for making an upgrade of the software."@en ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has maintenance costs" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasMarketInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "General market information that influences the costs and benefits of 

the cultivation in the specific year" ;  

  rdfs:domain qcsm:YearlyAssessmentInformation ;  

  rdfs:label "has market information" ;  

  rdfs:range qcsm:MarketInformation ;  

.  

qcsm:hasMeatMarketPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The price on the market for the meat in Euros per ton" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has meat market price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasMeatProduction  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The meat production in tons in the specific year" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has meat production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasMilkMarketPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The price on the market for the milk in Euros per liter" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has milk market price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasMilkProduction  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The milk production in liters in the specific year" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has milk production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfAnimals  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of animals on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has number of animals" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasNumberOfBeehives  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of beehives on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has number of beehives" ;  

  rdfs:range xsd:decimal ;  
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.  

qcsm:hasNumberOfCowsWithHighSCCMilk  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of cows producing high SCC milk" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has number of cows with high s c c milk" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfDaysWithPastureAccess  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of days during the year with access to pasture" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has number of days with pasture access" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfDeathAnimals  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The number of death animals during the specific year" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has number of death animals" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfEmployees  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of employees that worked on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has number of employees" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasNumberOfFulfilledOrders  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The number of on - time fulfilled orders in the specific year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label "has number of fulfilled orders" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfFulltimeEmployees  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of full - time employees that worked on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has number of fulltime employees" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasNumberOfNewEmployeesHired  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of new employees hired in the specific year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has number of new employees hired" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfNewInjuryCases  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of new injury cases that occurred during the specific 

year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has number of new injury cases" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfNewLocalEmployeesHired  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of new local employees hired in the specific year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has number of new local employees hired" ;  
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  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfOrdersReceived  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of orders received in the specific year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label "has number of orders received" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfPlants  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of plants on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label  "has number of plants" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasNumberOfSeasonalEmployees  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The number of seasonal employees that worked on the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has number of seasonal employees" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasNumberOfTreatments  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of treatments with the pesticide on the parcel in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:domain qcsm:PesticideUsageInformation ;  

  rdfs:label "has number of treatments" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfWorkingWeeks  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of working weeks in the specific year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has number of working weeks" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasNumberOfWrongOrders  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The number of wrong orders received in the specific year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label  "has number of wrong orders" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasOutdoorLoafingArea  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The outdoor loafing area during the specific year" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has outdoor loafing area" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasOutputInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Information about the output production of the cultivation in the 

specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has output information" ;  

  rdfs:range qcsm:OutputInformation ;  

.  

qcsm:hasOysterMarketPrice  

  rdf:type owl:DatatypeProperty ;  
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  rdfs:comment  "The price on the market for the oysters in Euros per piece" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has oyster market price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasOysterProduction  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The oyster production as the number of oysters in the specific year" 

;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has oyster production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasParcelAssessmentWithDATS  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "The assessment information of the parcel with using the DATSs" ;  

  rdfs:domain qcsm:ParcelComparison ;  

  rdfs:label "has parcel assessment with d a t s" ;  

  rdfs:range qcsm:AssessmentInformation ;  

.  

qcsm:hasParcelAssessmentWithoutDATS  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "The assessment information of the parcel with using the DATSs" ;  

  rdfs:domain qcsm:ParcelComparison ;  

  rdfs:label "has parcel assessment without d a t s" ;  

  rdfs:range qcsm:AssessmentInformation ;  

.  

qcsm:hasParcelComparison  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Assessment information of two parcels, one with using the DATSs and 

one without using the DATSs" ;  

  rdfs:domain qcsm:YearlyAssessmentInformation ;  

  rdfs:label "has parcel comparison" ;  

  rdfs:range qcsm:ParcelComparison ;  

.  

qcsm:hasParcelDimension  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The dimension or area of the parcel in hectares" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has parcel dimension" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasParcelInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Generic information of the parcel that is assessed" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has parcel information" ;  

  rdfs:range qcsm:ParcelInformation ;  

.  

qcsm:hasParcelName  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The name of the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has parcel name" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasPercentageProteinInDryMatter  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The percentage protein achieved in dry matter produced during the 

specific year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label "has percentage protein in dry matter" ;  

  rdfs:range xsd:decimal ;  
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.  

qcsm:hasPesticidesUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Usage information of a pesticide used on the parcel" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has pesticides usage information" ;  

  rdfs:range qcsm:PesticideUsageInformation ;  

.  

qcsm:hasProductMarketPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The price on the market for the product in Euros per ton" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label  "has product market price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasProductName  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The name of the fuel product" ;  

  rdfs:domain qcsm:DrugsUsageInformation ;  

  rdfs:domain qcsm:FeedUsageInformation ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:domain qcsm:FuelForTempControlUsageInformation ;  

  rdfs:domain qcsm:PesticideUsageInformation ;  

  rdfs:label "has product name" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasProductPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The price of the product in Euros per m3" ;  

  rdfs:domain qcsm:DrugsUsageInformation ;  

  rdfs:domain qcsm:FeedUsageInformation ;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:domain qcsm:FuelForTempControlUsageInformation ;  

  rdfs:domain qcsm:PesticideUsageInformation ;  

  rdfs:label "has product price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasProductType  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The type of product that is cultivated during the year on the parcel" 

;  

  rdfs:domain qcsm:FertilizerUsageInformation ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has product type" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasProvider  

  rdf:type owl:ObjectProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has provider" ;  

  rdfs:range qcsm:TechnologyProvider ;  

.  

qcsm:hasQuantity  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The quantity of the fuel in m3 that is used during the cultivation" 

;  

  rdfs:domain qcsm:DrugsUsageInformation ;  

  rdfs:domain qcsm:FeedUsageInformation ;  

  rdfs:domain qcsm:FuelForTempControlUsageInformation ;  

  rdfs:label "has quantity" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasSilosProduction  
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  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The silos production in kg in the specific year" ;  

  rdfs:domain qcsm:OutputInformation ;  

  rdfs:label "has silos production" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasSoilFractionClay  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The percentage of clay in the soil of the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has soil fraction clay" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasSoilFractionSand  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The percentage of sand in the soil of the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has soil fraction sand" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasSoilFractionSilt  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The percentage of silt in the soil of the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has soil fraction silt" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasSoilOrganicCarbon  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The percentage of organic carbon in the soil of the parcel" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has soil organic carbon" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasStartMonth  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment  "The month in the calendar year in which the cultivation started" ;  

  rdfs:domain qcsm:ParcelInformation ;  

  rdfs:label "has start month" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasSupportedLanguage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has supported language" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasTargetAudience  

  rdf:type owl:ObjectProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has target audience" ;  

  rdfs:range ploutos:AgrifoodChainActor ;  

.  

qcsm:hasTestWeight  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "Test weight of (?) in kg per hectoliter during the specific year" ;  

  rdfs:domain qcsm:EconomicInformation ;  

  rdfs:label "has test weight" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTestcaseLeader  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The name of the leader of the QuantiFarm testcase" ;  
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  rdfs:domain qcsm:Testcase ;  

  rdfs:label "has testcase leader" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasTestcaseNumber  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The unique number of the QuantiFarm testcase" ;  

  rdfs:domain qcsm:Testcase ;  

  rdfs:label "has testcase number" ;  

  rdfs:range xsd:integer ;  

.  

qcsm:hasTitle  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has title" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasTotalElectricityUsage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total amount of electricity used in kWh per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:ElectricityUsageInformation ;  

  rdfs:label "has total electricity usage" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTotalFarmSize  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total size of the farm area in square meters (possibly the under 

water area in case of aquaculture)" ;  

  rdfs:domain qcsm:FarmInformation ;  

  rdfs:label "has total farm size" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTotalFuelUsage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total amount of fuel used in liters per hectare in the specific 

year of the cultivation" ;  

  rdfs:domain qcsm:FuelUsageInformation ;  

  rdfs:label "has total fuel usage" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTotalNumberOfCalvesBorn  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total number of calves born in the specific year" ;  

  rdfs:domain qcsm:AdditionalAnimalInformation ;  

  rdfs:label "has total number of calves born" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTotalNumberOfLostWorkingHours  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total number of hours that were lost due to occupational injuries 

during the specific year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has total number of lost working hours" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasTotalNumberOfWorkingHours  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total number of working hours in the specific year" ;  

  rdfs:domain qcsm:AdditionalLabourInformation ;  

  rdfs:label "has total number of working hours" ;  

  rdfs:range xsd:decimal ;  

.  
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qcsm:hasTotalWaterUsage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The total amount of water used in liters  per hectare in the specific 

year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label "has total water usage" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterPrice  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The average price of water in Euros per liter in the specific year 

of the cultivation" ;  

  rdfs:domain qcsm:MarketInformation ;  

  rdfs:label "has water price" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageForCleaning  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of water used for cleaning in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label "has water usage for cleaning" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageForDrinking  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of water used for drinking in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label  "has water usage for drinking" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageForFertigation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of water used for fertigation in liters  per hectare in 

the specific year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label "has water usage for fertigation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageForIrrigation  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of water used for irrigation in liters per hectare in the 

specific year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label "has water usage for irrigation" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageForPestDilution  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "The amount of water used for pest dilution in liters per hectare in 

the specific year of the cultivation" ;  

  rdfs:domain qcsm:WaterUsageInformation ;  

  rdfs:label "has water usage for pest dilution" ;  

  rdfs:range xsd:decimal ;  

.  

qcsm:hasWaterUsageInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Information about the usage of water during the cultivation in the 

specific year" ;  

  rdfs:domain qcsm:AssessmentInformation ;  

  rdfs:label "has water usage information" ;  

  rdfs:range qcsm:WaterUsageInformation ;  
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.  

qcsm:hasWebPage  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "has webpage" ;  

  rdfs:range xsd:string ;  

.  

qcsm:hasYearlyAssessmentInformation  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "Assessment information with parcel comparisons and market information 

for a single year" ;  

  rdfs:domain qcsm:Testcase ;  

  rdfs:label "has yearly assessment information" ;  

  rdfs:range qcsm:YearlyAssessmentInformation ;  

.  

qcsm:isAppliedByFarm  

  rdf:type owl:ObjectProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "is applied by farm" ;  

  rdfs:range  <https://saref.etsi.org/saref4agri/Farm> ;  

.  

qcsm:isAppliedOnParcel  

  rdf:type owl:ObjectProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "is applied on farm" ;  

  rdfs:range <https://saref.etsi.org/saref4agri/Parcel> ;  

.  

qcsm:isParticipatingIn  

  rdf:type owl:ObjectProperty ;  

  rdfs:domain <https://saref.etsi.org/saref4agri/Parcel> ;  

  rdfs:label "is participating in" ;  

  rdfs:range qcsm:Testcase ;  

.  

qcsm:isTargetedTowardsAgriculturalSector  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "is targeted towards agricultural sector" ;  

  rdfs:range xsd:string ;  

.  

qcsm:isTargetedTowardsCountry  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "The semantics of this property is that if a 

qcsm:DigitialAgriculturalTechnology does NOT have this property instantiated it is 

targeted to ANY country!"@en ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "is targeted towards country" ;  

  rdfs:range <https://gs1.org/voc/Country> ;  

.  

qcsm:lastUpdateYear  

  rdf:type owl:DatatypeProperty ;  

  rdfs:domain qcsm:DigitalAgriculturalTechnology ;  

  rdfs:label "last update year" ;  

  rdfs:range xsd:gYear ;  

.  

<https://saref.etsi.org/saref4agri - new/FarmWorker>  

  rdf:type owl:Class ;  

  rdfs:comment "A class to decsribe a saref4agri farm worker as subcass of a 

foaf:Person"@en ;  

  rdfs:label "Farmworker"@en ;  

  rdfs:subClassOf <http://xmlns.com/foaf/0.1/Person> ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:allValuesFrom xsd:string ;  
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      owl:onProperty <https://saref.etsi.org/saref4agri/hasName> ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:onProperty  <https://saref.etsi.org/saref4agri - new/gotHurtByInjury> ;  

      owl:someValuesFrom <https://saref.etsi.org/saref4agri - new/Injury> ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:onProperty <https://saref.etsi.org/saref4agri - new/isTypeOfWorker> ;  

      owl:someValuesFrom xsd:string ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:onProperty <https://saref.etsi.org/saref4agri - new/worksAtFarm> ;  

      owl:someValuesFrom <https://saref.etsi.org/saref4agri/Farm> ;  

    ] ;  

.  

<https://saref.etsi.org/saref4agri - new/Injury>  

  rdf:type owl:Class ;  

  rdfs:comment "A class to decsribe possible injuries that a saref4agri farm worker 

can experience"@en ;  

  rdfs:label "Injury"@en ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:allValuesFrom xsd:string ;  

      owl:onProperty <https://saref.etsi.org/saref4agri/hasName> ;  

    ] ;  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:onProperty  <https://saref.etsi.org/saref4agri - new/occuredDuringOperation> 

;  

      owl:someValuesFrom ploutos:Operation ;  

    ] ;  

.  

<https://saref.etsi.org/saref4agri - new/gotHurtByInjury>  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "got hurt by injury"@en ;  

  rdfs:domain <https://saref.etsi.org/saref4agri - new/FarmWorker> ;  

  rdfs:label "got hurt by injury"@en ;  

  rdfs:range <https://saref.etsi.org/saref4agri - new/Injury> ;  

.  

<https://saref.etsi.org/saref4agri - new/inBiogeographicalRegion>  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "1: This property expresses the biogeographical region in which a farm 

is located, meaning the kind of environment that characterizes the type of land, such 

as: alpine, arctic, atlantic, desert, etc. see: https://www.eea.europa.eu/data - and -

maps/figures/biogeographical - regions - in - europe - 2"@en ;  

  rdfs:comment "2: For now, this is modelled as a string for simplicity. In the 

future, this can be replaced by a class of regions with more properties than just 

the name."@en ;  

  rdfs:domain <https://saref.etsi.org/saref4agri/Farm> ;  

  rdfs:label "in biogeographical region" ;  

  rdfs:range xsd:string ;  

.  

<https://saref.etsi.org/saref4agri - new/isExecutedBy>  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "is executed by"@en ;  

  rdfs:domain ploutos:Operation ;  

  rdfs:label "is executed by"@en ;  

  rdfs:range <https://saref.etsi.org/saref4agri - new/FarmWorker> ;  

.  

<https://saref.etsi.org/saref4agri - new/isTypeOfWorker>  



 

D3.5 Tools for DATSs Assessment and Policy Monitoring ï final version 

103 

 

 

¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ 9ǳǊƻǇŜ ǊŜǎŜŀǊŎƘ ŀƴŘ 

innovation programme under grant agreement No 101059700 

 

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "is type of worker"@en ;  

  rdfs:comment "type of worker can vary from full time employee to seasonal worker"@en 

;  

  rdfs:label "is type of worker"@en ;  

.  

<https://saref.etsi.org/saref4agri - new/occuredDuringOperation>  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "occurred during operation"@en ;  

  rdfs:domain <https://saref.etsi.org/saref4agri - new/Injury> ;  

  rdfs:label "occured during operation"@en ;  

  rdfs:range ploutos:Operation ;  

.  

<https://saref.etsi.org/saref4agri - new/prefersLanguage>  

  rdf:type owl:DatatypeProperty ;  

  rdfs:comment "1: This property expresses a language that is preferred by a farmer, 

either because he/she speeks or can read the language." ;  

  rdfs:comment "2: For now, this is modelled as a string with the name of the language. 

A possibly existing standardized list of languages can be used for this." ;  

  rdfs:domain <https://saref.etsi.org/saref4agri/Farmer> ;  

  rdfs:label "prefers language" ;  

  rdfs:range xsd:string ;  

.  

<https://saref.etsi.org/saref4agri - new/worksAtFarm>  

  rdf:type owl:ObjectProperty ;  

  rdfs:comment "works at farm"@en ;  

  rdfs:label "works at farm"@en ;  

.  

<https://saref.etsi.org/saref4agri/Farm>  

  rdfs:subClassOf [  

      rdf:type owl:Restriction ;  

      owl:onDataRange xsd:float ;  

      owl:onProperty <https://saref.etsi.org/saref4agri - new/hasArea> ;  

      owl:qualifiedCardinality "1"^^xsd:nonNegativeInteger ;  

    ] ;  

.  
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ANNEX B 

The API specification of each tool are presented based on OpenAPI specification visualized 

with the use of the Swagger Framework. 

 

Recommendations Tool API  
Full API specification is available here  

https://gitlab.com/QuantiFarm/recommendation-tool 

A screenshot of the API with the use of the Swagger framework follows: 

 

 
 

  

https://spec.openapis.org/oas/v3.1.0
https://swagger.io/
https://gitlab.com/QuantiFarm/recommendation-tool
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Cost Benefit Calculator API 
Full API specification is available here  

https://gitlab.com/QuantiFarm/cost-benefit-calculator 

A screenshot of the API with the use of the Swagger framework follows: 
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