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Disclaimer
This document is issued within the frame and for the purpose of the NIVA project. This project has received funding
from the European Union’s Horizon 2020 research and innovation programme under grant agreement No.
842009. The opinions expressed and arguments employed herein do not necessarily reflect the official views of
the European Commission.
This document and its content are the property of the NIVA Consortium. All rights relevant to this document are
determined by the applicable laws. Access to this document does not grant any right or license on the document
or its contents. This document or its contents are not to be used or treated in any manner inconsistent with the
rights or interests of the NIVA Consortium or the Partners detriment and are not to be disclosed externally without
prior written consent from the NIVA Partners.
Each NIVA Partner may use this document in conformity with the NIVA Consortium Grant Agreement provisions.
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1. Management summary/Introduction
The Task 2.4 Impact Assessment & Benchmarking is part of the work package 2: Large Scale Pilot. The
Task will produce the Deliverable D2.6 Monitoring and Benchmarking on three occasions: M12 (May
2020), M24 (May 2021) and M36 (May 2022).
The specific objectives of Task 2.4 are:






Accomplish the user validation of the previous deployments in real conditions;
Measuring the KPIs according to the impact assessment framework in T2.1;
Collect feedback from use case stakeholders/users;
Monitoring KPIs of use cases;
Benchmark the impact of each use case against the baseline.

This first version of the Deliverable D2.6 sets the blueprint for the monitoring and benchmarking of
the Key Performance Indicators (KPIs) that were formulated by the nine Use Cases of the NIVA
project. In Chapter 2 a brief summary can be found of the Theory of Change (ToC) that NIVA has
adopted. In Chapter 3 the KPIs that the Use Cases formulated will be shown. In Chapter 4 we will look
forward to see how the monitoring and benchmarking of the KPIs of the Use Cases will be deployed
in the upcoming two years. The results of the planned work will be laid down in the following two
versions of this deliverable that are due in respectively to years after the start (M24) and at the end
of the NIVA project (M36).
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2. Theory of Change (ToC)
Performance management ensures that the performance indicators for NIVA and its targets are
defined, that progress towards NIVA’s objectives is critically monitored and that timely and adequate
mitigation is set up in case of deviations from the targets. Performance management is under the
responsibility of WP2, where both the KPIs are being defined in detail and the monitoring process is
performed. In this section we only present the underlying impact chains in a Theory of Change (ToC),
and the process and templates that are being used to capture the NIVA KPIs.
In the NIVA project proposal a first version of the Theory of Change was presented. The Theory of
Change serves as the reference framework for the definition and collection of the KPIs for each UC
under WP2 and for the other WPs, and it shows visually how the project activities are logically
connected to the short and longer-term objectives of NIVA. This is ultimately connected to the new
CAP goals, although the measurement of impacts is outside the scope of NIVA. A ToC is not a static
product, and developments and insights in the first year of the project have led to a revised version,
that provides a better representation of the logic from activities via outputs to longer term objectives
(results) and impact.

Figure 1: NIVA Theory of Change
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The ToC shows (in Figure 1, from bottom to top, and on a global level) the following:





The main activities of NIVA, where every activity represents the work of one NIVA work
package.
NIVA outputs, the direct, shorter-term achievements of NIVA, that are strongly connected to
the deliverables and the activities of the project.
NIVA results: the longer-term objectives of NIVA, which are partly dependent on the work of
the project itself, but also depending on external drivers and barriers. Results are subdivided
in outreach and adoption.
NIVA impact, the effects that the work of NIVA, and its uptake and use by the stakeholder
communities have on the (new) CAP objectives.

KPIs are collected and captured through a “KPI register” (see Figure 2), initially designed for the use
cases in WP2 and now adopted for the other WPs as well. The register helps defining all elements
related to a KPI:






The KPI definition.
Which output or result the KPI measures.
How it is measured (method, level of measurement, unit, etc.).
How the data are collected and from which sources (transactions recorded from a specific
device or platform, a dedicated survey, etc.).
What the baseline value and the target values at the various NIVA milestones are.

Figure 2: KPI register
As part of the KPI definition process, using the KPI register template, every use case and work
package as a first step describes how its activities contribute to the outputs and results of NIVA as
shown in the ToC, and defines realistic KPIs to measure the progress towards these objectives. These
use case/WP specific representations is then the basis for an aggregation to the project level scheme,
where issues of aggregating indicator measurements to outcomes and results will be addressed,
looking for consistency and harmonization in the KPI definitions, the ways of measurements, avoiding
double counting, etc. An example of filled-in KPI register is presented in the figure below, with
reference to UC1a.
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Figure 2: Example of filled-in KPI register for UC 1a
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3. Use Case KPIs
In January 2020 a analysis was made by Task 2.4 to see how the Use Case formulated the KPIs. Based
on this analysis the conclusion was that there was a need for additional work to be performed by the
Use Cases. In close cooperation with WP1 (project KPIs, i.e. aggregating KPIs from Use Cases and from
WPs other than WP2) the importance of formulating realistic and measurable KPIs was stressed during
the February Face-to-face meeting in Madrid. After the Madrid meeting bilateral talks started with the
various Use Cases to accomplish that. The outcomes of these bilateral meetings lead to updated KPIs.
In this Chapter the most recent KPIs are shown. Any updates of the Use Case KPIs will trigger an update
of this Chapter.
UC1a Earth Observation Monitoring and Traffic Lights (Greece)
The Use Case will be developed in the context of the new Smart Monitoring approach of the Common
Agricultural Policy. Aim of the Use Case is to provide a Decision Support System (so-called NIVA-DSS)
for Paying Agencies which helps to determine the eligibility status (traffic light) of farmers’ declared
parcel according to defined eligibility criteria, by exploiting Earth Observation (EO) data. The Decision
Support System is based on the traffic lights scheme and incorporates input derived from primary data
sources (Sentinel images); also secondary sources (e.g. FMIS, geo-tagged photos) will be used for
retraining algorithms to deal with yellow lights (i.e. inconclusive cases). A set of common and local
eligibility criteria will be defined and tested.
KPIs
At the output level the KPIs are as follows:




KPI_1a_1. Number of developed eligibility criteria algorithms (Decision Trees) by using
Earth Observation Monitoring. To develop 3 land-related eligibility criteria/algorithms in
order to assess eligibility (BPS, VCS & Cotton Scheme).
KPI_1a_2. Number of system components developed. To develop a Decision Support
System with four components in order to conclude to an integrated dynamic EO Monitoring
procedure at parcel level.

At the result level we will have:






KPI_1a_3. Number of farm holdings that will be included in testing UC1a in real conditions.
To include minimum 5% of farm holdings in the testing of UC1a in real conditions. this KPI gives
the outreach of the use case. All 3 land-related eligibility criteria will sum up 5% of farm
holdings in Greece (c.a. 36k farmers).
KPI_1a_4. Reduced non eligible cases. To decrease the non-eligible area of the declared
parcels (yellow-red) of the holdings when comparing to the initial output of the EO
classification process (X) with the outputs after the "running" of the DSS procedure of UC1a
(Y).
KPI_1a_5. Reduced administrative burden for PAs. To lower administrative burden for PAs
(secondary controls) by decreasing the number of objections appealed by the farmers when
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comparing objections appealed in the current process (X) (GSAA + CwRS) with objections
appealed from the EO Monitoring procedure (Y).
KPI_1a_6. Number of collaborations established between Pas. To decrease of the work
effort put in the development of other UCs that will use the inputs of UC1a NIVA-DSS.
Provided outcomes will be available for further uptake by other UCs (e.g. UC2: Prefilled
Applications) thus reducing the overall effort to reach the desired outcome.

UC1b Agro-environmental monitoring (France)
Agricultural practices have a strong impact on environment. This impact should be measured to
support decision making and implementation of environmental policies. Thus, there is a need for agroenvironmental indicators. Goal of this Use Case is to elaborate (select, test and propose for use) a set
of relevant agro-environmental indicators and demonstrate feasibility of their calculation through
models and algorithms at the level of parcels, farm holding and other units (e.g. catchments,
administrative units).
KPIs
In general, UC1b also connects to impacts which go beyond the CAP objectives strictly speaking, as it
supports e.g. carbon credits markets, and farmers (advisory, selling credits). It does not relate to
eligibility, at least in the current set up given that there are no national strategic plans defined and
their payment schemes.
At the output level the KPIs are as follows:



KPI_1b_1. Number of environmental indicators developed. The target is 3 indicators : IC
(carbon), IN (nitrate) IB (Biodiversity); and 6 tiers (ICT1, ICT2, ICT3, INT1, INT2, IBT1).
KPI_1b_2. Number of open or reusable datasets published. Open Datasets is also an
outcome of this UC. The objective is to publish one dataset per environmental indicators
minimum on an area covering in total 5% of agricultural area in France . Publishing dataset
on Tiers 2 or 3 will depend on the availability of FMIS data and on the consent of data owners
(farmers) to publish them.

At the result level we will have:
Outreach


KPI_1b_3. Number of stakeholders contacted, informed, solicited. Target of 5 different
categories of stakeholders, e.g., Farmers or farmer organisations, Advisory Services, Water or
environmental agencies, Research centre, national authority on Environment and climate, in
France only; figures from multi-MS pilots should be added (NL, DK, Spain).

Adoption

niva4cap.eu
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KPI_1b_4. Number of stakeholders having adopted indicators. Concerns stakeholders who
have practiced one or several indicators, have given a positive opinion on their use or
relevancy and/or have initiated a process to use them.
KPI_1b_5. Number of Datasets reused and valorised. One dataset per indicator minimum ;
might reflect e.g. carbon credit markets, and farm advisory (selling credits)

It can relate also to uptake (in terms of new stakeholders), provided this is harmonized with WP5. In
this case the appropriate KPI should be discussed/harmonized with WP5 and WP 1.
Not so much about collaboration when considering only NIVA partners.
UC1c Farmer Performance (Estonia)
Aim of the Use Case is to improve mutually beneficial exchange of data between the Integrated
Administration and Control System (IACS) and a farmer. Focus is on data which would allow to evaluate
farmers’ impact on environment and climate, and economical sustainability. In order to measure such
impact (“farm performance”), enhanced interoperability is required between IACS and other
information systems which could serve as additional data sources. By exchanging data between IACS
and FMIS, agricultural activities data collected in a farm will become an additional input for monitoring
farmer performance. Data exchange between IACS and FMIS-type of applications provides also an
opportunity for a Paying Agency to support farmers compliance and give agricultural advice (e.g. on
crop rotation).
KPIs
At the output level the KPIs are as follows:


KPI_1c_1. Number of Farmer performance methods/indicators developed. This includes
prototype development and testing of the web service API.

At the result level we will have:
Outreach


KPI_1c_2. Number of stakeholders (farmers, FMIS providers) involved. Measured through a
survey on involvement and interest by farmers. This was already done deriving the current %
using FMIS and can be repeated to capture interest by farmers of a new proposal/prototype
(with mock-up data) versus system in place. KPI can simply count stakeholders disaggregated
per type.

Adoption


KPI_1c_3. Decrease in perceived administrative burden by stakeholders. This KPI is to be
assessed through a dedicated survey with farmers asking about prospects of reduction in
burden of the proposed solution.

We may also consider ‘Number of standards adopted’ with as possible KPI based on number of PAs
interested and another on number of inputs for traffic lights as well as environmental indicators, with
targets to be defined. We could also add as outputs ‘number of stakeholders' event’ if not already
considered in WP5.
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UC2 Prefilled application (Lithuania)
Each claim submission year data about two main topics are requested from the farmer submitting the
declaration: parcel boundary and crop type. The Use Case is mostly aimed to benefit the farmers by
creating the methodology and algorithm with preliminary information about parcel boundaries and
their attributes, and thus reducing time spent filling applications and limiting number of farmer errors
by boundary delineation suggestion and crop type detection in an automated way. Prefilled application
idea is to minimize the time that farmers spend to fill and check the application data and to reduce
administrative burden by using appropriate solutions.
KPIs
At the output level the KPIs have been revisited as follows:



KPI_2_1. Number of prototypes developed. This was not indicated by the UC, but is
suggested by the coordination.
KPI_2_2. Quantity of data automatically filled. Can be quantified. KPI (baseline and target)
to be defined.

At the result level we will have:
Outreach


KPI_2_3. Number and % of farmers reached. This was not indicated by the UC, but is
suggested by the coordination.

Adoption





KPI_2_4. Reduced errors (mistaken crop classifications). This has an effect on reduced
burden (compared with previous year). UC has the numbers.
KPI_2_5. Reduced administrative burden for PAs. The 10% reduction in administrative cost
for PAS is confirmed. Can be measured quantitatively based on automated parcel boundaries
update and compared with a baseline.
KPI_2_6. Reduced administrative burden for farmers. Reduced Farmers’ time spent on
filling the application. The target of reduced time of farmers is reformulated at 20-25%.

UC3 Farm Registry (Spain)
In this Use Case, the innovation consists in modernizing the IACS by optimizing the efficient use of data
through the development of an architecture that can be integrated with other systems. Aim of the UC
is to create a Farm Registry data model for agricultural areas and to generate update and query
interfaces (web services) to exchange information. Analysis of the existing datasets related to IACS is
performed and an architecture developed which would allow integration with other systems such as
the FaST tool, official agricultural registers, official statistical surveys or Smart Farming applications.
KPIs
At the output level the KPIs have been revisited as follows:


KPI_3_1. Number of tools provided, with now a target of 2, possibly more interfaces.

At the result level we will have:
niva4cap.eu

Copyright © NIVA Project Consortium

12 of 19

D2.6 – Monitoring and Benchmarking

Outreach




KPI_3_2. Number of testing PAUC3: 2 in Spain: FEGA (National Level), CAPDER (Andalusia)
ITACYL (Castile).
KPI_3_3. Number of farm holdings datasets included, with the mentioned target of 5%. Thse
are Open/reusable datasets

Adoption




KPI_3_4. Reduced administrative burden for PAs
KPI_3_5. Reduced administrative burden for farmers: in case they have land in different
regions)
KPI_3_6. Number of collaboration established between PAs

No adoption KPIs were included in the KPI register, so no estimation methods are suggested so far.
Also, KPIs can be considered for standards recommended/adopted and a contribution to Collaboration
and Uptake through engagement of PAs and stakeholders in general.
UC4a Geotagged photos (Ireland)
The Use Case will design and develop an application for mobile devices to facilitate a farmer and/or
advisor to upload a geotagged photograph as supporting evidence to scheme applications. The
‘Geotagged Photo Application’ will be an integral part of the Area Monitoring System which will be a
component of the Integrated Administration & Control System in the CAP post 2020. The geotagged
system is constituted by a mobile application and supporting notification system. It will include a
secure and verifiable technique of picture capturing within land parcels and their agronomic land use,
combined with a secure protected mode for near real time image sending to the central system. UC
will exploit novel features of Galileo Global Navigation Satellite System (GNSS) preventing location
spoofing (e.g. authentication within Galileo signal). The app will demonstrate the ways to receive
notifications from the supporting system and the ability to notify and guide farmers to successfully
locate, line up, frame and capture images for the requested points of interest.
KPIs
The KPI register now includes 5 KPI and respective targets 1) Stakeholder engagement targeting
DAFM staff, Advisors, Farming Organisations (representing impact on their role): a target of 18
interviews; 2) Stakeholder engagement targeting farmers (improve communication between farmers
and the Dept): 7 focus groups; 3) Stakeholder engagement targeting farmers, advisors, inspectors
(addressing easiness to use): with 4 co-design workshops; 4), 5) and 6) Engineering Release App Usage
after a 1st, 2nd and 3rd release (the latter across multiple PAs with a target of 500 users reached). It
seems logic to simplify, i.e. KPIs 1), 2) and 3) could be merged. The same applies to KPIs 4), 5), 6). A 7th
KPI relates to Error Reduction for Paying Agency (errors in positioning and image requirements) with a
target reduction of 10%.
At the output level the KPIs have been revisited, introducing some changes from the set-up proposed
by the UC, as follows:


KPI_4a_1. N. of software tools in the prototype app

niva4cap.eu
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The different releases are merged together: there is only 1 Agrisnap app.
At the result level we consider:
Outreach


KPI_4a_2. Number of users reached

Users reached with a break-down in terms of farmers attending and trialling, DAFM staff, Advisors,
Farming Organisations
Adoption


KPI_4a_3. Stakeholder engagement

This KPI addresses improved communication between farmers and the Dept. Can be used as a proxy
for adoption or should it be another aspect of outreach ? Is the planned user satisfaction survey
providing information on user adoption which can be expressed as a dedicated KPI ?
Also a KPI related to Stakeholder events could be introduced although this should be harmonized with
WP5.


KPI_4a_4. Reduced errors in positioning and image requirements

Estimate through a survey (Quantative assessment): target of 10% reduction (TBC)
UC4b Machine data in Geo-spatial 'on-line' aid application GSAA as added value data (The
Netherlands)
The Use Case explores and applies the use of data from farm machines, as a new data source for IACS
and as an added value data source for the farmer. This data has a high positional and temporal accuracy
and can thus serve as a better source to update the farmer’s agricultural parcels in GSAA, preferably
in a single message. Secondly, this could be used by the farmer to update his FMIS. These two uses
lead to a decrease of administrative burden for the farmer combined with greater accuracy and is a
logical building block in a seamless claim implementation of IACS. In addition, tools developed in this
use case can become an important building block in performance monitoring. Currently, the necessary
performance indicators of the new CAP are not yet fully defined, and it will take some years to set
them. This use case focuses on building an infrastructure which will enable the Payment Agencies to
measure indicators. When data can be collected and when data integrity is assured, the data can be
further analysed with artificial intelligence and ultimately used for calculating the indicators.
KPIs
At the output level the proposed KPIs are as follows:


KPI_4b_1. Number of methods, tools, datasets delivered

There were originally no output KPIs, and hence this is introduced. There are several components: each
should be counted for this KPI. In principle we could also consider the number of open datasets
generated.
At the result level we consider:
niva4cap.eu
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Outreach


KPI_4b_2. Number of farmers and other users reached through trials

This relates to the number of farmers and other users reached through trials (target 50, in phase 2).
Adoption


KPI_4b_3. Reduction of IACS error rate

An expert team makes a comparison of collected farm machine data and current IACS data
(timestamps, parcels, sowing seed). The target is a 15% reduction in error rate, e.g. measured in
decrease of nr of field visits.


KPI_4b_4. Reduced administrative burden for farmers and other users

This will be assessed in terms of perceived reduced burden, and will be elicited through a survey.
Survey method to be confirmed. The current perceived burden would be the baseline value and
respondents are then asked to put on the same scale the reduced burden. Original 10% reduction
target to be confirmed.


KPI_4b_5. Reduced administrative burden for PAs

This can be expressed as a quantitative KPI and derived from an estimate of field control cost reduction.


KPI_4b_6. Recommendations for interoperability standards

This relates to improved interoperability providing access to PA of multiple sources (machine brands
and FMIs linking to the PA). Target is 3 different machine brands 3 different FMIS or OEM's connected.
UC5a Land Parcel Identification System (LPIS) update & change detection data (Denmark)
The Use Case aims to minimize manual procedures related to the LPIS administration, and the CAP
application. The method to reach the goal is by providing algorithms for updating LPIS automatically.
More precisely, to set up change detection processes using machine and/or deep learning based on
orthophotos and other relevant data. The input data for the algorithms are orthophotos, thereby
securing the updates will be delivered in the quality level expected by the European Commission.
Depending on quality, data from the algorithms can be used as fairly precise geo-located alerts, fairly
precise suggestions for changes or automatic cut out. By using machine and/or deep learning to update
LPIS, the use case aims to be the first of its kind, to deliver algorithms in a quality that can be used for
automatic updates of LPIS. The output of other similar projects are markers/warnings, that has to be
manually assessed afterwards, and thereby not providing automatization.
KPIs
At the output level the suggested KPIs are as follows:


KPI_5a_1. Number of methods, applications, datasets delivered

A measure of the number of algorithms provided by the use case for updating LPIS. Target is 7.
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At the result level we consider:
Outreach


KPI_5a_2. Number of farm holdings/area reached

Adoption


KPI_5a_3. Quality of the methods developed

A measure of the quality of the methods used for the development of the algorithms. Quality indicators
to be developed.


KPI_5a_4. Reduced administrative burden for PAs

Measure the potential reduction of administration cost reduction of updating LPIS. Estimated as
analysis of the quality of the algoritms, and comparing it to the costs of the manually updating, that
the algorithms potentially can replace. Target is a 2% reduction.

UC5b Scheme Eligibility and Payment Eligibility: Click-and-Pay (Italy)
The Use Case defines the process to achieve a CAP seamless claim ("Click-and-Pay’), by prototyping the
Smart Contract concept (automated payment requirements) onto the existing IACS distributed ledgers,
mainly the Farm Dossier and the Area Monitoring System. The innovative approach will be enhancing
the handling process done through the Geospatial application, or pre-filled application, and Checksby-Monitoring, making use of fully automated processing of data. Use Case will also produce EU-wide
common tools to automatically categorise the farm typology and to simulate/calculate the value of
payment rights. Purpose is to demonstrate a re-routing of the traditional beneficiary journey and to
help improve the general level of IACS ‘connectedness’, upstream and downstream. In compliance
with new CAP reform rule (Art. 63.4(f) - Horizontal Regulation) data handled by Click-and-Pay engine
will be certified and classified (with different levels of reliability) by NIVA Data Supervisor (NIDAS).
KPIs
At the output level the KPIs are as follows:


KPI_5b_1. N. of tools developed

Includes NIDAS, Simulation tool and Seamless claim portal/tool.
At the result level we consider:
Outreach


KPI_5b_2. Involvement of Farmers/Agents in pilot

The 45% outreach target is confirmed (as a minimum).

niva4cap.eu
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KPI_5b_3. Reduced administrative burden for farmers

The rationale is that farmers do not have to go to the local branches for their application but they have
to validate farm register data. A 100% of reduction burden target is confirmed for farmers and will be
estimated comparing it with the number of geospatial applications in the pilot.


KPI_5b_4. Reduced administrative burden for PAs

A 45% reduction target is confirmed for PAs and will be based on existing cost analysis comparing with
the geospatial application.
There is also an effect of Increased quality (certified databases) which may deserve a specific KPI.

niva4cap.eu
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4. Monitoring and Benchmarking of the UC KPIs
In order to monitor and benchmark the KPIs targets of the Use Cases it is essential that the
developed tools are being tested. For this reasons all KPIs described in the previous section have
been structured in the NIVA LogFrame.
NIVA’s LogFrame is currently presented in the form of a spread-sheet (see tables below). The Logframe
will eventually be organized as a Dashboard in order to easily visualise and keep track of NIVA progress
as part of its performance management. KPIs are organized per UC (as well as WP other than WP2).
The bottom part refers to output indicators. In the Excel we also have the indication of the relevant
UC or WP and some remarks. For each KPI we have 2 rows, Planned and Achieved, where respective
target values are indicated. For the initially planned one's values are entered in the last column “final
targets”. These values are the ones in the original project proposal but might have changed during the
project. There is also space to include the final achieved ones, at the end of NIVA.
We also have the baseline values, which in some instances are equal to zero (when no baseline is
applicable), in some cases should be provided (e.g. in case of the current burden for a PA).
Finally, we have columns for values referring to intermediate steps, i.e Milestone 1, Milestone 2,
Milestone n. Milestones are still to be confirmed but should at least coincide with the conclusion of
the single member and multi member pilots. Tracking these values over the project life is part of the
project Performance Management.
In the upper section we have result indicators section further divided in outreach and adoption. The
same structure described for output indicators applies here.

Table 1: Niva logframe (I)

Table 2: Niva logframe (II)
At the end of the output KPI section, there are indicators labelled as NIVA_1, NIVA_2, etc. named as
for instance, ‘No. of methods, indicators, applications, datasets delivered’ and ‘No. of datasets
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published as open data’. These are project level indicators which result from the aggregation of KPIs
expressed at UC and WP level, hence fall under WP1.
Task 2.4 will follow the Use Cases when they are performing the Single Member State Pilot. After the
conclusion of the Single Member State Pilot the Use Cases should be able to show to what extend
they have managed to reach the KPIs targets.
After this phase the Use Cases can analyse if refinements are necessary in order to meet the final
NIVA objectives and align them in the LogFrame. The possible adjusted KPIs then can be
subsequently be monitored and benchmarked during the Multi Member State Pilot. The results of
both the Single Member State Pilot as the Multi Member State Pilot will be analysed. The outcomes
of this analysis will be laid down in the next version of the Deliverable D2.6.
Besides the monitoring and benchmarking of the outcomes special attention will be paid to answer
the questions to what extend the Use Cases will contribute to the NIVA objectives. More specific,
how will the Use Cases contribute to the needs of the various stakeholders. Recommendations to
further improve the work of the Use Cases to contribute to the overall NIVA objectives will be an
important element of the two next versions of this deliverable D2.6.
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