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1. Introduction

The QuantiFarm project focuses on supporting the further development of Digital Agriculture
Technology Solutions (DATS) in order to improve the sustainability (economic, environmental and
social) and competitiveness of the EU’s 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.

This deliverable describes the technical specifications and the implementations of the QuantiFarm
Toolkit. The Toolkit is available for use as a web-based dashboard (https://quantifarmtoolkit.eu/) and
offers controlled access to various functionalities with regards to DATS assessment. Each user type
(farmer, advisor, policy maker) has different type of access to the dashboard with dedicated
visualisation tools, and an opportunity to provide user profile properties (e.g. crop types of interest,
DATS of interest, geophysical region) which can be used to influence the rankings of the advisory
services. The toolkit currently provides access to 5 tools entitled: “DATS Recommendation-tool”,
“DATS Cost benefit calculator”, “Farming activities benchmarking tool”, “DATS advanced decision
support”, and the “Policy monitoring”. The toolkit also provides assessment outcomes for selected
DATS that are evaluated in the context of QuantiFarm test cases. This deliverable is mainly a short
report that provides essential descriptions on the use of the actual Toolkit. The design specifications,
utilisation scenarios and installation directions for the individual tools are available in “D3.3. Tools for
DATSs Assessment and Policy Monitoring — initial version”. More technical details on the utilisation of
the tools, including the source code and detailed technical specifications are available in QuantiFarm
code repository: https://gitlab.com/QuantiFarm.

This is the first release of the “QuantiFarm Toolkit” where its core structure and overall user-experience
to be offered have been finalised. In the following weeks extended user testing will be realised and the
provided services will be further refined. The functionalities offered by the different tools are expected
to be more sophisticated as the volumes of data handled by the QuantiFarm (back-end) platform are
increasing. A major push is expected when the assessment of the various DATS in the context of
QuantiFarm Test Cases is completed, and the respective outcomes will be made available for reuse by
the QuantiFarm tools. All future updates to be realised will be bundled and documented in two major
future releases on M30 and M42 of the QuantiFarm project.

This project has received funding from the European Union’s Horizon Europe research and 8
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This report is structured as follows:

e Chapter 1 provides a summary of the project, the document’s scope and its overall structure.

o Chapter 2 provides details on the implementation technologies of the QuantiFarm toolkit
available as a web-based Dashboard. Screenshots and directions of use for each tool are
provided in dedicated subsections.

e Chapter 3 conclusions and next steps are provided.

** o
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2. QuantiFarm Dashboard

The QuantiFarm Toolkit is available for use through a web based and user-friendly Dashboard. The
overall architecture follows an API gateway pattern which is a common architectural pattern in which
an API gateway sits between the client and a collection of microservices. The API gateway acts as a
single-entry point for clients to access the microservices, allowing clients to interact with the
microservices as if they were a single service. The API gateway perform tasks such as authentication,
rate limiting, and caching to improve the performance and security of the microservices. This pattern is
often used in microservice-based architectures to help manage and route requests to the various
microservices.

In the case of QuantiFarm Toolkit the microservices are the different tools that are specified in “D3.3.
Tools for DATs Assessment and Policy Monitoring — initial version”. The generic engines, tool services
and user interface are together deployed on the QuantiFarm server located at the URL
https://quantifarmtoolkit.eu. The code of the toolkit is available in a dedicated Gitlab code repository
(https://gitlab.com/QuantiFarm/uiproto)

C @ 06

gitlab.com % 17 S < I @ @ O

Why GitLab  Pricing  Contact Signin  Getfree trial

[in] Q search or go to. Toolkit Dashboard

Project

| T Toolkit Dashboard
8 Manage
£ Plan
> Code
& Builld
@ Deploy
& Operate
@ Moenitor

lx Analyze

T Toolkit Dashboard @

main v | uiproto

ﬁ tool2
o

Ivaylo Dobrev authored 18 hours ago

Name
[ assets

=]

Last commit

© | c879aefd | [

Last update

5 days ago

18 hours ago

r Star | O

Project information
— -
o 100 Commits

¥ 1Branch

) 0 Tags

B php tool2
© gitattributes
© .gitignore

& gitlab-ci.yml
© index.html upd

@ Iinventory.html

@ login.html login 3 weaks ago

(@ Help B methodology. html upd

QuantiFarm server is a Virtual Private Server (VPS) hosted in a Tier 3+ datacenter, physically located
in EU - Sofia, Bulgaria. VPS specifications: 6 vCPU, 12 GB RAM, 300 SSD. These specifications may
be extended depending on the server workload. Operating system is Ubuntu, the web server is Apache
HTTP Server and the containerization engine is Docker. It should be noted that all technologies
(Ubuntu, Apache, Docker) are Open Source.

The tools are developed as standalone applications deployed as Docker containers on the VVPS. The
Toolkit Dashboard is a web application developed with php, javascript and HTML5. The Dashboard
communicates with the tools via a REST API.

This project has received funding from the European Union’s Horizon Europe research and 10
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Two independent and complementary security mechanisms are implemented. User registration and
login is required for the tools that process sensitive data. Registration requires minimum user data -
name, email and password. User data is stored in a database on the server. User’s passwords are
encrypted. Second security mechanism is based on the architecture of the Quantifarm Toolkit. All tools
and Toolkit Dashboard are deployed on the same VPS. Tools backend APIs are invoked internally from
the Toolkit Dashboard backend and are not accessible to the public. Connection to the website is secured
by SSL certificate. SSL certificates ensures the verification of the owner of a website and implements
encryption on the web traffic with SSL/TLS, including the public key, the issuer of the certificate, and
the associated subdomains.

This section will present a brief overview of the QuantiFarm web-based dashboard. It should be noted
that the Dashboard is designed to maintain dynamic content that will be refined and improved
accordingly when additional results and functionalities are available. The objective of presenting the
following screenshots and descriptions is to document the initial release of the toolkit. The most up-to-
date version will always be available by visiting the actual Dashboard: https://quantifarmtoolkit.eu/

The Dashboard follows a responsive design and it is optimised for use from devices of different screen
size.

quantifarmtoolkit.eu * Q. Avalitnor M @ O

Welcome to
QuantiFarm
Toolkit

The toolkit offers:

« Aset of digital tools for Farmers, Advisors and Policy makers

+| Select your role to start using the QuantiFarm tools:

oy U G2

Farmer Advisor Policy Maker

The QuantiFarm Dashboard maintains a horizontal menu bar with the following menu items: “Home”,
“Toolkit”, “Test Cases”, “Contact” (see figure 2). The landing page provides a welcome note and
generic information on how to use the various services.
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S g innovation programme under grant agreement No 101059700


https://www.cloudflare.com/learning/ssl/what-is-an-ssl-certificate/
https://quantifarmtoolkit.eu/
https://developer.mozilla.org/en-US/docs/Learn/CSS/CSS_layout/Responsive_Design

D3.6 QuantiFarm Toolkit — initial version

By selecting the “Toolkit” menu item the user can view all the available tools, each accompanied by a
brief description, and can select one of them for use.

Q8 quantifarmtoolkit.eu s Y D @ &8
BQuanti Toolkit
QuantiFarm offers  set of tools to get the max out of Digital Agriculture Technologles
Select your role to use the QuantiFarm tools or Login
- (] ~
Lf > %M kit
dvisor Policy Maker Log

Seloct a tool to use:

Y
®

For each tool a “Download” link redirects the user to the respective code development repository pages:

https://gitlab.com/QuantiFarm/benchmarking-tool
https://gitlab.com/QuantiFarm/recommendation-tool
https://gitlab.com/QuantiFarm/cost-benefit-calculator
https://gitlab.com/QuantiFarm/policymonitoring-tool
https://gitlab.com/QuantiFarm/advanced-decision-support-for-dat-selection-tool

At the code repository’s page directions for download and installing the backend services are provided.

« = C o Q8 gitlab.com, 6 & @ pvatiimon W D @ & =
& WhyGitlab Pricing Contact Sales  Explore Signin | Get free trial
D Q Search or go to.. # QuantiFarm
Group
|€ cuantram 830 QuantiFarm
& Manage QuantiFarm supports the further deployment of digital technologies in agriculture (DATs) as key enablers for enhancing the sustainability performance and
Plan > competitiveness of the agricultural sector. hitps://quantifarm.eu/about/
<> Code .
Subgroups and projects  Shared projects  Archived projects Q search Name ~ | T
) Deploy
) A Advanced decision support for DAT selection tool &} *0 3 days ago
0 A AssessmentTool & *0 izt
0 B Benchmarking Tool & *0
0 C CostBenefit Calculator & *0 4 hours ago
0 D data-plattorm & *0 2 days age
@ P PolicyMonitoring Tool & *0 5 hours ago
0 Q QuantiFarm Common Semantic Model & *0 2 days ago
Q a Recommendation Tool &2 * 0
0 T Toolkit Dashboard & *0
(@ Help
e . . . . . .
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A detailed description on how to use each tool is available in Section 3.

The QuantiFarm dashboard also offers detailed descriptions and DATS assessment outcomes generated
through the assessment process. The user can select from the main menu the respective option entitled
“Test cases” and view the respective list of test cases in a table view. (Figure 5)

‘quantifarmtoolkit.eu,

*gQuanti Toolkit
Assessment Results

QuantiFarm evaluates the performance of X Digital Agricultural Technological Solutions in the context of 30 Test Cases. More details on the assessment
methodology are available here.

On Table On Map
No Sector Crop / Animal Digital Solution Country Partner Results
1 Arable Potatoes SFDSS/ App Greece NP m
2 Arable Corn Precision Irrigation Portugal Agromais m
3 Arable Barley, wheat SF DSS/ Agro-environmental Monitoring Spain ITACYL a
4 Arable Cotton VRA add-on for old tractors Greece Augmenta m
5  Arable Wheat SF DSS/ App Turkiye HORTA a
6  Arable Wheat, onion, potato Machinery with VRA, data analytics Netherlands Delphy m
7 Arable Potatoes SF DSS/ App Poland FFP2 m
8  Arable Wheat Silo management Latvia AgroSmart a
9 Arable Barley, corn, wheat FMIS/ Financial Modelling Slovenia KGZS m
10 Arable Wheat FMIS/ app Romania ANAMOB m

To make this process more intuitive the Test Cases outcomes are also available with the use of a map
with pins indicating the country where the test cases was realised.

ogQuanti Toolkit
Assessment Results
QuantiFarm evaluates the performance of X Digital Agricultural Technological Solutions in the context of 30 Test Cases. More details on the assessment
methodology are avallable here
On Table On Map
+
-
& v
S~
( -
0s % o
- =
= Loafit | Mag daa © OpensStoothlap
No  Sector Crop / Animal Digital Solution Country Partner Results
6 Arable Wheat, onion, potato Machinery with VRA, data analytics Netherlands Delphy E
16 Fruit Apples Drones and soil sensors Netherlands Delphy m
19 Vegetables Tomatoes Automated Greenhouses. Netherlands Delphy m
. Click o map to select country =]

The user can select to view the detailed outcomes from a specific test case (Figure 7).

** o
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© @ Quantifarm Toolkit - Results X+ -

O 8 quantifarmtoolkit.eu D ©®

oQuanti Toolkit
Test Case 13

5 Sector Fruit

Crop / Animal  Grapes

6 Digital Solution SF DSS/ App. Vite.net Decission support system by Horta
Country Italy
7
cost REVENUES PRODUCTIVITY ENVIRONMENTAL ANALYSIS SOCIAL ANALYSIS
8
INPUT INDICATOR UoM TOTAL
U FUEL Cost of fuel @ha 65,3164
10 PESTICIDE  Cost for pesticide €ha 66
LABOUR Cost of labour for irrigation eha 57,81499203
LABOUR Cost of labour for pesticide ©ha 34,8
12 LABOUR Cost of labour for field visits €/ha -33,0371383

LABOUR Administrative activities, data collection, etc €/ha or €/animal or €/beehive or €/piece 17,4
LABOUR TOT Cost of labour €/ha or €/animal or €/beehive or €/piece 239,5685303

DAT Cost of DAT €ha or €/animal or €/beehive or €/piece 29

>

17 Fruit Grapes Harvesting robotic and SF DSS Romania ANAMOB

18 Vegetables  Tomatoes SF DSS/ App Italy HORTA

i 8

5 @ Quantifarm Toolkit - Methodolc X + v

O 8 quantifarmtoolkit.eu U * Yy Q Avalimon D ® &
oBQuanti Toolkit

Assessment Methodology S

The “Assessment Framework” developed by QuantiFarm combines dif " o0 8/ e gies to conduct a compre

of the economic, soclal and environmental benefits and costs of DATs, The outcome of the assessment process is a composite monetary index complemented
with a set of additional descriptive indicators on the impact of DATs, The “Assessment Framework” also defines sustainability categories and indicators In the
environmental, economic and social domains. Each of the test cases will report repeatedy on all of these categories and indicators, in addition to some general
information about the DAT,

ortium, Qu m A Dol e mm 059700.
\https://quantifar htmi )

The “Test Cases” menu item also provides more information on the Assessment Framework and
methodology utilised for extracting the respective results. The respective text will state that the DATS
evaluation results presented refer to the context (parcel, year, cultivation type, etc.) of the assessment
process that took place in the specific test cases. In addition, it will present more information and a
process to be followed in case DAT providers (not part of the QuantiFarm consortium) would like to
join and have their DAT evaluated according to the QuantiFarm assessment framework. These
descriptions are under finalisation and will be uploaded the following days.
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3. QuantiFarm Toolkit

This section presents a high-level description of each QuantiFarm tool’s functionality as well as
directions of use.

The first release of the Recommendation Tool that has been developed during 2023 is an interactive
recommender tool that allows farmers and farm advisors to (1) search through a large set of available
Digital Agricultural Technology Solutions (DATSSs) using filters for available DATS parameters and
(2) ask for a recommendation for one or more DATS that match specific characteristics of the farm and
farmer. For each selected DATS, a list of parameters and their values is presented to show more details
about the DATS. This includes the cost structure of using or purchasing a DAT and when available also
the actual costs, e.g. initial investment costs and yearly maintenance costs.

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, he or she can use the QuantiFarm toolkit as a supportive means, available
at: https://quantifarmtoolkit.eu.

One of the available tools in the “Toolkit” page is the “Recommendation Tool” that can either be
selected directly or can be reached via the “Farmer role” button, after which the farmer will see a
welcome page with a description of the tool. The “Results” tab can be used to do either a “Search
DATSs” based on select filters for DAT parameters in the left-hand column or a “Recommend DATSs”
using farm characteristics entered in the top-part. The remainder of the user interface is used to present
the selected DATS and a short list of their parameters. When clicking on one of the DATSs a pop-up
window will appear that shows a longer list of DATS parameters and their values. See Figure 9 for a
screenshot of the main page of the recommendation tool.
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Recommendations Tool

Description Results
Farm type Country Language
Search DATs Parcel area (for future use . Crop type (for future use) . Recommand DATs
Agricultural sector 82 DATs found
CEEIED (2] . i@ Mylrrigation @ Terranimo © AGROasesor
All agricultural sectors (103)
bl Lt T Sl LT G » Agricultural Sector ¥ Agricultural Sector » Agricultural Sector
Arable farming (82) Arable farming Arable farming Arable farming
Arboriculture (11)
» View more » Functionality P Functionality » Functionality
Water management Operational management focus CAP management
Functionality
» Cost structure » Cost structure » Cost structure

CAP management (31)
Compliance with legislation and standards (67)
Finance and budgeting (68)

Harvest prediction (33)

Improving animal care (68) {& EOS Crop Monitoring & EASE (Egnos sAvings$ in agriculturE) ! Best4Soil

Annual service cost Free Free Trial Period available

¥ View more

» Agricultural Sector ¥ Agricultural Sector ¥ Agricultural Sector

Benefits Arable farming Arable farming Arable farming

Better interaction between farmer and
advisar (112} » Functionality ¥ Functionality » Functionality

. NP, Nutrition/Fertilisation management Nutrition/Fertilisation management Nutrition/Fertilisation management

Biodiversity preservation (58)

Compliance records management (41) » Cost structure » Cost structure » Cost structure

Control of animal health problems (46) Annual service cost Free Free

Effective operational management (138)
¥ View more
Digital form {& FADN Standard Results & AGROPTIMA & Hawk-EyeTM System

S
gl‘:lre,‘?ﬁ? ms » Agricultural Sector » Agricultural Sector » Agricultural Sector
. rotourism Arable farmin Agrotourism
Spreadsheet (42) Agrotouris able farming grotouris:
Stand-alone software (45) » i i » i i »

3.2.1 Description

The “Benchmarking tool” 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 “Benchmarking tool” to correlate performance with
agricultural technology solutions. This allows the extraction of conclusions on the usefulness and the
applicability of DAT in specific contexts.

3.2.2 Benchmarking tool Dashboard/GUI

This tool requires the user to create an account and to specify username and password. This is a
necessary step because this tool maintains sensitive data about the farming practices (farm calendar)
that have been applied and because data persistence significantly improves the utilisation efficiency of
the tool. After login the first step for using this tool is the user to create a parcel by providing the
appropriate info in the system through the “Parcels” Tab. This is realised by providing:

e Parcel Name
e Parcel Polygon

The Polygon must be expressed in GeoJSON coordinates format. An easy way to create this type of
geometry/coordinates is available here. In the future updated releases of this tool geometry’s
coordinates extraction will be further automated.

Pl This project has received funding from the European Union’s Horizon Europe research and 16
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After the creation of the tool the full list of available Parcels are listed. The user can either Edit or Delete
an existing parcel.

Benchmarking Tool

Description Parcels Events Results
DAT name Import Parcels
v
Name ha Country County Actions
petropoulos llias 0.67 EANGG MepupepeLakr) Evotnta Meoonviag Vi .
petropoulou fotini 0.9 EMag MNepupepelakn Evotnra Mecanviag 2 .

The next step is that the user must add “Calendar Events” through the “Events” Tab referring to farming
activities performed in a specific parcel. Data input is realised through a form where various fields are
required Figure 12. It is also feasible the user to import a list of events by uploading a CSV file. This
allows the “Advisors” to use their own system (e.g. a digital farm book using a spreadsheet like MS
Excel), export the list of performed faming activities in CSV and upload to the “Benchmarking Tool”.
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New Event ®
Parce DATs
' w
Event start Event end 0 .
mm/dd/yyyy - - mm/dd/yyyy - - uration
" v Crop Variety

Target Product Stage

Unit Ref
Amount ~ v Substance

Fuel type Unit Ref
Fuel consumption e v ~ v

Comments

All fields, except Comments are required m

After successfully filling the events, they will also be displayed in a List and the user will again be able
to Edit or Delete them at will.

oZQuanti Toolkit = {

Benchmarking Tool

Description Parcels Events Results

Event start Event end

mm/dd/yyyy & mm/dd/yyyyE

T
o
=
r
las
5T
T
m
m
=
T

New Event

Import Events

Type Event start Event end Parcel name Actions

spray 2022-01-15 00:00 2022-01-15 00:00 Parcel_3 ..
spray 2022-02-22 00:00 2022-02-22 00:00 Parcel 3 ..
spray 2022-02-22 00:00 2022-02-22 00:00 Parcel_3 ..
spray 2022-02-26 00:00 2022-02-26 00:00 Parcel_3 ..

When all data are present in the system the user can proceed with initiating the calculation of the
benchmarking results by navigating to Tab “Results”. Aggregation Results can be one of the following:

e SUM (Summary of the Values provided for specific Calendar Event)
e MIN (Minimum of the Values provided for specific Calendar Event)
e MAX (Maximum of the Values provided for specific Calendar Event)
e AVG (Average of the Values provided for specific Calendar Event)
:.‘ § ': This project has received funding from the European Union’s Horizon Europe research and 18
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oZQuanti

Benchmarking Tool

Description

Toolkit =

Parcels Events Results

The user will be able to compare with the use of the calculated performance indicators:

a. two different parcels or groups of parcels (please note that the parcel id textbox may get as input comma separated
values and calculate the indicators with the use of farm calendars from these parcels),
b. the same parcel for different time periods.

petropoulos llias

mm/dd/y &

fertilization

Sﬁ_mn_wary

petropbulou fotini

rinmf;{slaf}'

mm/dd V&

mm/dd y&

Substance name Total Unit perha ha Substance name Total Unit perha ha
11-15-15 13400 gr 20000 0.67 11-15-15 26100 gr 29000 0.9
No DATs used DATs used:
gaiasense

Gaiasense, an innovative smart farming system
designed and developed by NEUROPUBLIC S.A,,
collects data from the field (atmospheric and soil
data), the satellite (Earth Observation data), the
scientist (on farm observations, measurements and

mamanlimal A thoa Farmnnr feacardine AF Favmaimer

The 'Cost & Benefit Calculator' tool is designed to assist farmers and agricultural advisors in analysing
the financial implications and potential benefits of integrating various DATSs into their farming
operations. This integrated tool adeptly meets the diverse requirements of both crop and livestock
farming systems, featuring specific calculator modules tailored for each. Within the tool, users can
explore a comprehensive repository of DATS, select one, and upon completing the necessary inputs for
the calculator modules, the tool provides vital information such as Return on Investment (ROI) and Net
Benefit. This aids end-users in gaining a realistic understanding of their potential investment in a DAT.
As a crucial component of the QuantiFarm Toolkit, the “Cost & Benefit Calculator” serves as an
essential, indicative guide for farmers and advisors, aiding them in understanding the economic
feasibility and potential profitability of DATSs throughout their operational life cycle.

The “Cost & Benefit Calculator” tool, as described, offers a comprehensive approach to understanding
the financial aspects of DATSs in both crop and livestock farming systems. While this tool provides

AT This project has received funding from the European Union’s Horizon Europe research and
S innovation programme under grant agreement No 101059700
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significant insights, it is equally important to consider certain limitations and practical aspects of its
usage. To this end, we have outlined a series of key considerations and disclaimers. These are presented
in the Table 1 below and cover a range of important factors including average pricing, data sources, and
the exclusion of specific costs. This information is crucial in ensuring users have a realistic expectation
of the tool's capabilities and can interpret its results within the correct context. It is recommended that
all users familiarise themselves with these considerations and disclaimers to enhance their
understanding and application of the “Cost & Benefit Calculator” tool as part of their decision-making
process.

Considerations and Disclaimers for the Cost & Benefit Calculator Tool Usage

Consideration/Disclaimer Details
The purchase costs presented are average prices and should not be
Average Prices considered fixed or guaranteed. End-users should seek actual quotations

from DAT providers or retailers.

Economic and environmental benefits are based on scientific publications
Source of Benefit Data or assertions by providers from specific conditions and locations. They

may not apply universally and actual benefits can vary.

The calculator does not include taxes or other specific fees that may be

SCNEIEN O 1EHES RS applicable to the end-user's location.

The calculator is an indicative tool that provides insights into potential
Tool's Purpose costs and benefits, complementing the main recommender tool based on
the QuantiFarm Assessment Framework.
This tool offers valuable information to support decision-making in the
Decision-Making adoption of DATS, helping stakeholders to identify options that best fit
their specific needs.
Table 1. Considerations and Disclaimers for the Cost & Benefit Calculator Tool Usage.

The "Cost & Benefit Calculator”" tool is specifically designed to support farmers and agricultural
advisors in evaluating the financial impact and benefits of incorporating DATS into farming operations.
It adopts a structured, user-centric approach for this purpose. Initially, users select their farming
system—either Crop or Livestock—through a dropdown menu, which guides them to the relevant DAT
categories. (Figure 15)

AT This project has received funding from the European Union’s Horizon Europe research and 20
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08 quantifarmtoolkit.eu Q mon n @ ® & =

oEQuanti Toolkit =

Cost and Benefit Calculators

1= Recommendations Too Description Arable Fruits Vineyards Vegetables Orchards

The 'Cast & Benefit Calculators' tool is designed to assist farmers and agricultural advisors in analysing the financial implications and potential benefits of integrating various DATS Into their farming operations.
This integrated tool adeptly meets the diverse requirements of both crop and livestock farming systems, featuring specific calculator modules tailored for each.

Within the tool, users can explore a comprehensive repository of DATS, select one, and upon completing the necessary inputs for the calculator modules, the tool provides vital information such as Return on
== Benchmarking Tool Investment (ROI) and Net Benefit.

This aids end-users In gaining a realistic understanding of their patential investment in a DAT

As a crucial component of the QuantiFarm Toolkit, the ‘Cost & Benefit Calculators' serves as an essential, indicative guide for farmers

and advisors, aiding them in understanding the ecanomic feasibility and
potential profitability of DATs throughout their operational lifecycle

To use the tool, the user must register and log in.

Copyright © 2023 The QuantiFarm Consortium. QuantiFarm has received funding from the European Union's Horizan Euro)

Following this, users can choose a specific DAT category and then a particular DAT, with access to
detailed information including the DAT name, provider, purpose, and an average estimate of the
investment cost. This step ensures a focused and informed selection process.

(X J & @ aquantiFarm Toolkit X +
&« C @ Q8 quantifarmtoolkit.eu; Y  Q Avalimon
ofQuanti Toolkit
Cost and Benefit Calculators
= Racommendations Tool Description Arable Fruits Vineyards Vegetables Orchards
DATs Calculators

P € INVESTMENT Cost Calculator
- Parameters Result
== Benchmarking Tool » N
1
:x Advanced Decision .
Support Tool » tion systems (RTLS)) 1‘
]
EH]I Policy Monitoring Tool

3

* YIELD Increase Calculator

Parameters Result
4
5

& FERTILIZER Use Reduction Calculator

Parameters Result

100

Once a DAT is selected, users initiate the evaluation process by activating the calculator modules that
are customised for crop or livestock systems. The tool prompts users to input essential data such as
years of usage, number of units, and various operational metrics like area, yield, and costs. This data is
crucial for the calculator modules to conduct an accurate and detailed analysis. The tool processes this
information through specific modules, each aimed at evaluating different aspects of the selected DAT.
These modules calculate potential costs, savings, and revenue, culminating in key outputs such as
Return on Investment (ROI) and Net Benefit. The results of this analysis are then presented in a format
that is easy to understand and actionable, with guidance provided to aid users in interpreting the results.

** o
*
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This includes the option to dynamically adjust parameters like "Years of Usage' to explore various
scenarios and outcomes. Looking ahead, future iterations of the tool will integrate data from Test Cases
involving specific DATs, further enhancing the tool’s precision and relevance in real-world agricultural
contexts.

The objective of the tool is to help advisors support their customers in deciding which DAT is most
appropriate for their farm, through a robust decision-making process.

The “Advanced decision support tool” aims to support advisors and farmers on the selection of the most
appropriate DAT 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. 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 customers’ and partners’ 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.

quantifarmtoolkit.eu 2 Q m D @ & =

“BQuanti Toolkit =

Advanced Decision Support Tool

$= Recommendstions Tool The *Advanced decision support tool” aims to support advisors and farmers on the selection of the most appropriate DAT under each given set of conditions, bullding 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

Cost and Benefit regarding their (direct and indirect) actual benefits and costs. 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
i Calculators QFD to evaluate the services based on customers' and partners' 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,

Download “Advanced decision support tool*
m Policy Monitoring Tool

Copyright © 2023 The QuantiFarm Consortium. QuantiFarm has received funding from the European Union's Horizon Europe Work Programme 2023-2024 under grant agreement No. 101059700,

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 it’s more difficult and

! Marianos, N., Lambrou, M.A and Spyrou, D. (2011), “Evaluating electronic port services for container terminals:
the PPA case”, Int. J. Decision Sciences, Risk and Management, Vol. 3, Issue 3/4, pp. 347-368

2 Tornatzky, L. G. and Fleischer, M. (1990) The Process of Technology Innovation, Lexington, MA: Lexington
Books.
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time consuming to complete. This version is available in xIsx format and available for offline use. The
excel file is available for download and use through the tool’s page (figures 17).

The second version of the advanced decision support tool is based on a simpler process that is easier to
be completed but creates somewhat less accurate (but still absolutely valid) results. This version that
will be implemented as a web app in the Toolkit and that can be used online is under development.

The problem to be solved by the tool is defined as the selection of the DAT with the biggest value to
the farm. To select the best solution, all the possible alternatives have to be identified first. Based on
the farmer’s profile and location, the available possible alternative DATS are presented to the advisor
by the system. The alternatives that are not suitable with the business strategy, the organisational 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 organisational 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.
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r o .
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In the second step, a light version of QFD is used to let the farm’s 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)

** o
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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. “Technology
Characteristics”, “External Environment”, “Organizational Maturity/Internal Environment”,
“Perceived Benefits” and “Costs”) 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.

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 (Local Administrative Unit - 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 Technology Solutions (DATSSs), 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. GISCO?, EEA*) and open data from EU policy monitoring
services (e.g. FADN?®, 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.

Users can access the policy monitoring tool via the QuantiFarm toolkit main page as depicted below
(figure 19) by clicking the “Policy maker” icon or the “toolkit” tab.

3 https://ec.europa.eu/eurostat/web/gisco
4 https://www.eea.europa.eu/en
5 https://agriculture.ec.europa.eu/data-and-analysis/farm-structures-and-economics/fadn_en

This project has received funding from the European Union’s Horizon Europe research and 24
innovation programme under grant agreement No 101059700



https://ec.europa.eu/eurostat/web/nuts/local-administrative-units
https://ec.europa.eu/eurostat/web/gisco/geodata/reference-data/administrative-units-statistical-units/communes
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

D3.6 QuantiFarm Toolkit — initial version

oQuanti Toolkit &) Login

lkit Testcases Contacts

Welcome to
QuantiFarm
Toolkit

The toolkit offers:

¢ Aninventory of Digital Agriculture Solutions

* Assessment outcomes of Digital Agriculture Solutions based
on the QuantiFarm framework

* Aset of digital tools for Farmers, Advisors and Policy
makers

Select your role to start using the QuantiFarm tools:

Advisor

Farmer

Policy Maker

Copyright © 2023 The QuantiFarm Consortium. QuantiFarm has received funding from the European Union's Horizon Europe Work Programme 2023-2024 under grant agreement No. 101059700.

The ‘toolkit’ tab redirects to the page https://quantifarmtoolkit.eu/toolkit.html that all tools are listed as
shown below (figure 20).

oZQuanti Toolkit Home Toolkit Testcases Contacts

2] Login

QuantiFarm offers a set of tools to get the max out of Digital Agriculture Technologies

Login:

Select your role to use the QuantiFarm tools : or

Toolkite

Advisor

Farmer

Policy Maker Login

Select a tool to use:

{= Recommendations Tool E Cost and Benefit Calculators

Interactive tool that allows farmers and advisors to request a
recommendation for one or more DATSs given farm characteristics,
required DAT parameter values and desired recommendation criteria.

For Farmers and Advisors

== Benchmarking Tool
For the Advisors, a Benchmarking Tool will allow the addition of data
coming from the farms (Calendar Data like Irrigations, Sprays, Harvests

and Fertilizations) of their clients in order to both enable better decision
making and allow comparison between the different farms.

@ Policy Monitoring Tool

Short description of Cost and Benefit Calculators in one or two sentences.
Short description of Cost and Benefit Calculators in one or two sentences.

For Farmers and Advisor &, Download

n Advanced Decision Support Tool
Short description of Advanced Decision Support Tool in one or two

sentences. Short description of Advanced Decision Support Tool in one or
two sentences

For Advisor 4, Download

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.

or Policy Makers

Copyright © 2023 The QuantiFarm Consortium, QuantiFarm has received funding from the Europe:
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Upon clicking on the "Policy monitoring tool,” the wuser is redirected to the URL:
https://quantifarmtoolkit.eu/tool6.html, which leads to the page providing a detailed description of the
tool, while the corresponding button (figure 21) redirects to the actual dashboard.

*2Quanti Toolkit =

3]

Policy Monitoring Tool

R ok Monoring oo -
The

Open Policy Monitoring Tool

Regarding the Policy Monitoring Tool v1.0, 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 (figure 22). Details regarding the selected region are loaded along with various tabs that
categorise agricultural statistics and indicators. For the execution of the Use case scenario example
described in D3.2 we select Greece>DIMOS OROPEDIO LASITHIOU>2023>Potato. The “finish”
button confirms the selection and when pressed, it proceeds with the filtering selection and the zoom
on the interactive map over the area of interest.

- Poli itorir ToolsV_ About

Filter Content
Select Country Select Region Select Year Select Crop
- IMOS OROPEDIOU LASITHIOU
Potato v
BACK FINISH
Country: Greaece Year: 2023 Crop Area ha: 284.31
Region: DIMOS Crop: Potato Total Region area ha: 26051.1

OROPEDIOU LASITHIOU

Indicators

Statistics

Cang CoverDIsTTIanon

Herbaceous wetland: 0.0 % Mangroves: 0.0 %

Permanent water bodies: 0.2 % Moss and lichen: 0.0 % = | eaflet | © Google Maps

v
Snow and loe: 0.0 % ‘ ‘ Tree cover: 13.7 %

The basic GUI elements of the dashboard front end consist of;

e A multi-step selection menu (figure 21, red box)
e Interactive map (figure 21, green box)
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S innovation programme under grant agreement No 101059700


https://quantifarmtoolkit.eu/tool6.html

D3.6 QuantiFarm Toolkit — initial version

Indicator category tabs (figure 21, blue box)

The “statistics” tab (figure 23) displays a pie chart of land cover distribution, bars for protected areas
under Natura 2000, and corresponding values and legends that the user can inspect by scrolling down.

Indicators

Statistics

Land Cover Distribution

Herbaceous wetland: 0.0 % Mangroves: 0.0 %
Permanent water bodies: 0.2 % ————————— —  Moss and lichen: 0.0 %

~ Treecover: 13.7 %

. ~~ Shrubland: 7.0 %
|
|

Snow and lce: 0.0 %

Bare / sparse vegetation: 10.9 %'/‘
Built-up: 0.9 %

Cropland: 13.0% —

L Grassland: 54.3 %

Derived from: ESA WorldCover 10m 2021 V200 product. Learn More

Croptype protected under Natura 2000 areas

[}

Croptype Area % Protected under the Birds
Directive

Croptype Area % Protected under the Habitats
Directive

Croptype Area % Protected under both Birds
and Habitats Directives

0 10 20 30 40 50 60 70 80 90 100

Percentage (%)

Region protected under Natura 2000 areas

LAU/CGommune Area % Protected under the
Birds Directive

LAU/Commune Area % Protected under the
Habitats Directive

LAU/Commune Area % Protected under both
Birds and Habitats Directives

(4] 10 20 30 40 50 60 70 80 90 100
- r,:':::f;,’_m unien  COpyright © 2023 QuantiFarm has received funding from the European Union's Horizon Europe Work Programme 2C

This project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement No 101059700

27



D3.6 QuantiFarm Toolkit — initial version

The “agrochemicals” tab (figure 24, black box) features tables comparing agrochemicals used if all crop
areas of the region are implementing the relevant DAT versus not implementing a DAT. The regional
average, maximum, and minimum usage of parcels are visible along with coloured “benefit” columns
(figure 24, orange boxes) that show the average benefit or deficit (depending on the sign character and
colouring) for available pesticides and fertilisers indicators. Units are kg/ha.
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In the top right ‘tools’ option (figure 25, black box) the user can access the visualization dashboard
where interactive graphs can be created and exported to various formats.
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Filter Content
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By clicking in the variables under the legend (figure 25, red box) the user can include/exclude the
relevant values in the graph. The corresponding changes are immediately updated (Figure 26).
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By clicking in the graph options a list of possible exports is visible for download (figure 27 and 28)
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4. Conclusions

This short report escorts the first integrated release of QuantiFarm toolkit which is available for use
through a web-based dashboard https://quantifarmtoolkit.eu/

Next steps include extensive testing and utilisation of the QuantiFarm toolkit by a controlled set of
users, collection of their feedback and refinement of the offered functionalities. The development of the
QuantiFarm toolkit will be a continuous process and various improvements will be integrated when
available. The next major release will be delivered in December 2024. The QuantiFarm Toolkit will be
updated on a regular basis with data generated from the QuantiFarm assessment process.
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