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EXECUTIVE SUMMARY

The Requirement Identification and Priority report has been drafted within the WP1 of the FieldFact
project and outlines the requirements retrieved from the EU Common Agricultural Policy (CAP)
legislation and accompanying documents as well as requirements and expectations identified
during the analysis of the stakeholder consultations. The purpose of the report is to serve as an
input for the project's downstream work dealing with the development of demonstrators, testing,
training, and promotion.

A two-fold approach has been applied to identify and prioritise the requirements for applications.
First, an inventory of EU Regulations has been performed, which explicitly or implicitly hold a geo-
location component that can be obtained through GNSS measurements. Second, an analysis of
stakeholder status, expectations, and needs regarding GNSS introduction into the agricultural
sector has been made.

Whereas the EU CAP regulations relate to parcel definition, parcel boundary mapping and exact
spot location, the stakeholder consultations pointed out that cost-efficiency, user-friendliness, data
and application reliability and quality, as well as data interoperability and compatibility with already
existing systems, are major requirements and are of high importance to them.

Moreover, the consideration of the “environment” component as required by the Good Agricultural
and Environmental Conditions (GAECs) and Statutory Management Requirements (SMR) has
been mentioned by the stakeholders as an important need.

The results of the requirements identification extracted from the EU Regulations and obtained
during the stakeholder consultations are meant to serve as an input for the WP2 of this project and
as a basis for discussion in order to ascertain the stakeholder expectations are met and the EU
Regulations are respected.

In conclusion, effective FieldFact demonstrators should focus on applications that correspond with
the expectations of the farming community and reflect also the EU CAP regulations. A combination
of several functionalities, and implementation of value-added features in the demonstrators, will in
all probability turn the attention of the end-users towards the GNSS services potentially offered by
GALILEO.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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1 INTRODUCTION

1.1 Purpose and scope

The European global satellite navigation system, GALILEO, is to be operational after 2010. With
the aim of preparing potential users for services offered by GALILEO infrastructure GALILEO Joint
Undertaking (GJU) has initiated the FieldFact project to introduce the GALILEO services within the
agricultural sector.

The purpose of this document is to identify the requirements for GNSS services and applications
for the agricultural sector with accordance to EU regulation as well as verify them against the
common expectations from the end users community.

It addresses the task T.1.2, in particular the part concerning the EU legal aspects and the task
T.1.4 and T.1.5 defined for the Work Package 1 in the Financial, Management and Administrative
Tender 2007 of the FieldFact project.

The identification of legal requirements, based on the EU regulations is discussed in section 3,
while the requirements expressed by various stakeholder groups are examined in section 4.
Prioritization of these requirements are presented in section 5 followed by general conclusions in
section 6.

1.2 Intended audience / Classification

This document is intended for all project partners and WP participants. The document is not
intended for use outside the project, it is therefore classified as restricted document.

The Requirements ldentification and Priority report is designed primarily as a document creating a
basis for further design and development of the FieldFact demonstrators.

1.3 Associated documentation and references

Following documentation was used as a main source of information for preparation of this report
and in order to identify and prioritize the requirements for GNSS services within the agricultural
sector:

Statement of Work. GALILEO Research and Development Activities, Second Call, Area 1A,
GNSS for Special User Community. Ref.: GJU/04/2412-SOW/MMI/fk, Issue 1, 26/05/2004.
Galileo Joint Undertaking, Brussels;

FieldFact Proposal. Technical Tender. Version 1.0.1. 20/07/2006. FieldFact consortium;

FieldFact Proposal. Financial, Management and Administrative Tender. Version 1.0.1.
20/07/2006. FieldFact consortium;

COMMISSION REGULATION (EC) No 2419/2001 of 11 December 2001

COUNCIL REGULATION (EC) No 1782/2003 of 29 September 2003

COMMISSION REGULATION (EC) No 796/2004 of 21 April 2004 (and amendments)
COMMISSION REGULATION (EC) No 1973/2004 of 29 October 2004

COUNCIL REGULATION 1782/2003
FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Discussion paper - Land Parcel Identification Systems in the frame of Regulation (EC)
1593/2000 ver. 1.4, reference: OL/103/M2580/01

Discussion document - Implementation of IACS-GIS, Reg. 1782/03 and 796/2004 —
reference: JRC IPSC/G03/P/SKA/ska D(2004)(2575)

Working document - On-the-spot checks of area according to articles 23-32 of Commission
Regulation (ec) no 796/2004 - Guidance for on-the-spot checks of area and area
measurement — reference: Agri/60363/2005-revl

Technical Information Document - Technical tolerances for On the Spot checks - reference:
JRC IPSC/G03/P/SKA/ska D(2006)(5834)

FieldFact 1* Stakeholder Council meeting report (D.1.6.1)

FieldFact 2" Stakeholder Council meeting report (D.1.6.2)
FieldFact Critical Analysis Report (D.2.1)

FieldFact Requirements Report (D.2.3)

1.4 Abbreviations and Acronyms

Acronyms and abbreviation used in this document are listed below.

CAP
CAR
CcC
EU
GAEC
GIS
GNSS
GPS
GSA
IACS
INSPIRE
ISO

IT
LPIS
MS
OGC
0SS
SMR
WP

Common Agricultural Policy

Critical Analysis Report

Candidate Countries

European Union

Good Agricultural and Environmental Conditions
Geographic Information System

Global Navigation Satellite System

Global Positioning System

European GNSS Supervisory Authority
Integrated Administration and Control System
Infrastructure for Spatial Information in the European Union
International Standards Organisation
Information Technology

Land Parcel Identification System

Member State

Open Geospatial Consortium

Open Source Software

Statutory Management Requirements

Work Package

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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2 METHODOLOGY

As the main objective of the FieldFact project is to promote and introduce GNSS services into the
agricultural sector it has been decided to demonstrate the benefits and added values of these
services by means of demonstrations. For this purpose, the FieldFact demonstrators are to be
developed. In order to assure that the demonstrators meet the needs of the stakeholder community
identification and prioritization of underlying requirements has been performed. This has been
achieved by organising stakeholder meetings, surveying their needs directly by means of
guestionnaires and analysing the outcome of these meetings as well as inventorying EU CAP
regulations which hold a geospatial element. Analysis of EU CAP regulations and stakeholder
views allowed us to name the main requirements and perform a prioritisation classification.

A two-fold approach has been used in order to identify and assess these requirements. First, an
inventory of EU Regulations has been made, which explicitly or implicitly hold a geo-location
component that can be obtained through GNSS measurements. These legal requirements are
presented ‘as is’ and are followed by a summary discussion on their impact on the FieldFact
demonstrator applications. Second, an analysis of stakeholder status, expectations, needs and
constraints regarding GNSS introduction into the agricultural community has been made.

The organisation of meetings, workshops, and conferences were aimed firstly in generating
awareness and increase interests towards GNSS within the agricultural sector and secondly in
gathering the views, attitude and expectations of the different stakeholder community groups.

The stakeholder views have been obtained through consultation meetings and other related
meetings, such as fair trades, workshops and conferences, please refer also to chapter 4. The
views have been acquired through questionnaires covering mostly the following topics:

Precision Agriculture,

Actual use of GNSS services,

Views on future developments in the field of GNSS services,
Expected benefits form new GALILEO services as well as
Barriers and constraints.

The methodology of surveying the views of stakeholder through questionnaires was chosen
because it provides first source information and it gives an objective picture of the stakeholders’
requirements towards the GNSS technology and services. The questionnaires were developed in
very similar way for each of these events, in order to obtain comparable results, thus the
subsequent analysis can reveal the different perception of the GNSS technology depending on to
the main field of activity (administration, consultancy, farmers) and other driving factors, such as
farming development stage, geographical origin within EU, economic potential etc.

The questionnaires contained different groups of questions, covering the following topics:
General awareness of GNSS technology,
Economic aspects of usage/not usage,
Current appliance in farming practices,

User friendliness,

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT



“ieldFact | Suo=m

Ref: FIELDFACT-WP1-JRC-DEL-1.4

Requirement Identification and Priority Issue: 5.0 Date: 16-FEB-2008

Class: PUBLIC Page 11 /58

Current technical and economical constraints and barriers in applying GNSS technology in
agricultural business,

Potential future applications and expectation for future developments.

The asked questions were accompanied with the only possible answers, e.g. “yes/no” or
“much/little/not”. The questionnaires were also prepared in that way, that the asked questions
corresponded to the application identified in the CAR in order to associate particular
agricultural/field application with GNSS application.

During the subsequent analysis of these questionnaires, the obtained responses were quantified
for each question group separately. From these results, the stakeholder requirements for the
successful demonstrator development, including specific GNSS services, were derived.

Finally the EU Regulations and the analysis of stakeholder expectations are compared with the
original assumptions and intermediary developments of the project in order to obtain a revision of
the focus of main FieldFact deliverables, namely the Low-end and High-end demonstrators as well
as assess the priorities of GNSS value added applications within the agricultural sector.

The results of the requirements identification extracted from the EU Regulations and obtained
during the stakeholder meetings are meant to serve as an input for the WP2 of this project and as
a basis for discussion in order to ascertain the stakeholder expectations are met and the EU
Regulation are respected.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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3 EUROPEAN REGULATORY REQUIREMENTS

According to the description and objectives defined for WP 1 in the Management and
Administrative Tender for the FieldFact project identification of legal regulation with concern to
agriculture that can be supported by Galileo based on GNSS services has been performed.

Focus has been put on the European regulatory framework, due to the fact that it is consistent for
whole Europe and has a pan European effect. No national agricultural legislations of the MS have
been analysed, since the national regulations have to comply with the European rules which form
the minimum level of agricultural legislations of each MS.

This chapter makes an inventory of the EU CAP legislative documents that hold explicitly or
implicitly a geo-location component, and potentially impact specifications for FieldFact
demonstrators, like measurement accuracy and others. It consists of three sub-chapters:

Extractions from selected articles of the EU CAP Regulations ;
Working documents that provide practical guidelines to implement those articles;

A selection of cross-compliance GAECs with geospatial implications that were established
by the MS according to the EC legislation.

Table 1 summarize the reviewed documents.

This section concludes with some recommendations relevant for the FieldFact project.

Table 1: Overview of EU legislative documents and o thers documents with relevance to
FieldFact project

Article / Paragraph with relevance to

Type of Document Title FieldFact

COMMISSION REGULATION (EC) No

Commission Regulation 2419/2001 of 11 December 2001

superseded by Com.Reg. 796/04

Article 6: Identification of agricultural

parcels

Article 12: Contents of the single

application
COMMISSION REGULATION (EC) No | Article 14: General rules pertaining to the
796/2004 of 21 April 2004 (and single application and declaration in
amendments) relation to particular uses of area

Article 23: General principles
Article 28: Control report
Article 30: Determination of Areas

COMMISSION REGULATION (EC) No | Article 15: Eligibility conditions for

1973/2004 of 29 October 2004 Community aid
. . COUNCIL REGULATION (EC) No Article 20: Identification system for
Council Regulation 1782/2003 of 29 September 2003 agricultural parcels

Annex llI, Statutory Management

COUNCIL REGULATION 1782/2003 Requirements (SMR) 4- Nitrate Directive

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Article / Paragraph with relevance to

Type of Document Title FieldFact

Annex IV, Good Agricultural and
Environmental Condition- Issue:

Minimum level of maintanance
COUNCIL REGULATION 1782/2003,
Annex IV, Good Agricultural and

Environmental Condition- Issue: Soil
erosion

On-the-spot checks of area according to
Working documents articles 23-32 of Commission whole document
Regulation (EC) No. 796/2004

Technical Information Technical tolerances for On-the-spot

Document checks whole document

Implementation of IACS-GIS, Reg.

1782/03 and 796/2004 whole document

Discussion document

3.1 EU Regulations
A regulation is a legislative act of the European Union which becomes immediately enforceable as
law in all member states simultaneously.

The Council regulation (EC) No 1782/2003 is the basic regulation that establishes the essential
rules for direct support schemes under the common agricultural policy, The Commission
regulations (EC) No 796/2004 and (EC) No 795/2004 technically organize these essential rules
for the implementation of cross-compliance, modulation and the integrated administration and
control system provided and for the implementation of the single payment scheme respectively.

Extraction from selected articles of the EU-CAP Regulations with reference to a geospatial location
and/or exact area determination is given below.

COMMISSION REGULATION (EC) No 2419/2001 of 11 Decem ber 2001
Has been superseded by Com.Reg. 796/04 (see below)

COUNCIL REGULATION (EC) No 1782/2003 of 29 Septembe r 2003
Article 20
Identification system for agricultural parcels

1. The identification system for agricultural parcels shall be established on the basis of maps or
land registry documents or other cartographic references. Use shall be made of computerised
geographical information system techniques including preferably aerial or spatial orthoimagery,
with a homogenous standard guaranteeing accuracy at least equivalent to cartography at a scale
of 1:10000.

COMMISSION REGULATION (EC) No 796/2004 of 21 April 2004 (and amendments)

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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Article 6

Identification of agricultural parcels

1. The identification system for agricultural parcels referred to in Article 20 of Regulation (EC) No
1782/2003 shall operate at reference parcel level such as cadastral parcel, or production block
which shall ensure unique identification of each reference parcel. Member States shall, moreover,
ensure that agricultural parcels are reliably identified and shall in particular require the single
application to be furnished with particulars or accompanied by documents specified by the
competent authority that enable each agricultural parcel to be located and measured. The GIS
shall operate on the basis of a national geodetic system.

Article 12
Contents of the single application

1. The single application shall contain all information necessary to establish eligibility for the aid, in
particular: (a) the identity of the farmer;

(d) particulars permitting identification of all agricultural parcels on the holding, their area
expressed in hectares to two decimal places, their location...;

3. For the purpose of the identification of all agricultural parcels on the holding referred to in
paragraph 1(d), the pre-printed forms distributed to the farmer in accordance with Article 22(2) of
Regulation (EC) No 1782/2003 shall mention the maximum eligible area per reference parcel for
the purposes of the single payment scheme. Moreover, the graphical material supplied to the
farmer in accordance with that provision shall indicate the boundaries of the reference parcels and
their unique identification and the farmer shall indicate the location of each agricultural parcel.

Article 14

General rules pertaining to the single application and declarations in relation to particular
uses of area

4. Each Member State shall determine the minimum size of agricultural parcels in respect of which
an application may be made. However, the minimum size may not exceed 0,3 ha.

Article 23
General principles

1. Administrative and on-the-spot checks provided for in this Regulation shall be made in such a
way as to ensure effective verification of compliance with the terms under which aids are granted
and of the requirements and standards relevant for cross-compliance.

Article 28
Control report

1. Every on-the-spot check under this Section shall be the subject of a control report which makes
it possible to review the details of the checks carried out. The report shall indicate in particular:

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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(a) the aid schemes and applications checked;

(c) the agricultural parcels checked, the agricultural parcels measured including, where applicable,
the number of olive trees and their positioning in the parcel, the result of the measurements per
measured agricultural parcel and the measuring methods used,

Article 30
Determination of areas

1. Agricultural parcel areas shall be determined by any appropriate means defined by the
competent authority which ensure measurement of a precision at least equivalent to that required
for official measurements under the national rules. A measurement tolerance may be defined by
the competent authority that shall not exceed:

(a) for parcels of less than 0,1 ha, a buffer of 1,5 m applied to the perimeter of the agricultural
parcel;

(b) for other parcels, 5 % of the agricultural parcel area or a buffer of 1,5 m applied to the perimeter
of the agricultural parcel. However, the maximum tolerance with regard to each agricultural parcel
shall not, in absolute terms, exceed 1,0 ha. The tolerance provided for in the first subparagraph
shall not apply to olive parcels for which the area is expressed in olive GIS-ha in accordance with
points 2 and 3 of Annex XXIV to Regulation (EC) No 1973/2004. 2. The total area of an agricultural
parcel may be taken into account provided that it is fully utilized in accordance with the customary
standards of the Member State or region concerned. In other cases the area actually utilized shall
be taken into account. In respect of the regions where certain features, in particular hedges,
ditches and walls, are traditionally part of good agriculture cropping or utilisation practices, the
Member States may decide that the corresponding area is to be considered part of the fully utilised
area on condition that it does not exceed a total width to be determined by the Member States.
That width must correspond to a traditional width in the region in question and shall not exceed 2
metres.

Member States may, after prior notification to the Commission, allow a width greater than 2 metres
if the arable crop areas concerned were taken into account for the fixing of the yields of the regions
concerned.

COMMISSION REGULATION (EC) No 1973/2004 of 29 Octob er 2004
Article 15
Eligibility conditions for Community aid

1. For the purposes of this Chapter, an orchard shall mean a homogeneous and cohesive area
planted with nut trees which is not intersected by other crops or plantations and which is
geographically continuous. Isolated trees or a single row of nut trees planted alongside roads or
other crops shall not be considered an orchard.

By way of derogation from the first subparagraph, Member States may allow the presence of trees
other than nut trees within a limit corresponding to 10 % of the number of trees laid down in
paragraph 3. Moreover, Member States may allow the presence of chestnut trees if the number of
trees laid down in paragraph 3 is respected by the eligible nut trees.

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT
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2. Only orchards producing nuts and meeting the conditions provided for in paragraphs 3 and 4 of
this Article at the date to be fixed in accordance with Article 11 of Regulation (EC) No 796/2004
shall be eligible for the area payment provided for in Article 83 of Regulation (EC) No 1782/2003.
In the case of an orchard where different types of nuts are grown and when the aid is differentiated
in function of the products, the eligibility conditions and the level of the aid specific to the nut type
which is predominant shall apply.

3. The minimum plot size of orchards may not be less than a surface area of 0.10 hectare. The
number of nut trees per hectare of orchards may not be less than:

(i) 125 for hazelnuts;
(i) 50 for almonds;

(iii) 50 for walnuts;

(iv) 50 for pistachios;
(v) 30 for locust beans.

4. Member States may fix the minimum plot size and tree density at a higher level than that laid
down in paragraph 3 in accordance with objective criteria and in order to take into account the
specific characteristic of the areas and productions concerned.

3.2 Working documents and guidelines

Commission and Council Regulations as well as Council Directives provide generic requirements.
In order to implement these demands some technical standards, thresholds and tolerances are
needed to be defined. These matters are discussed in working documents as well as technical
documents with close reference to the regulations and directives. The aim of these documents is to
provide common definitions and offer standardised procedures to be applied.

The following documents group and discuss the technicalities of the abovementioned articles:

Discussion paper - Land Parcel Identification Systems in the frame of Regulation (EC)
1593/2000 ver. 1.4, reference: OL/I03/M2580/01 (see Annex 1)

The Discussion Paper on Regulation (EC) 1593/2000 provides technical recommendations
for the implementation or the improvement of the LPIS a basis for discussion to the MS and
CC. It analyses and proposes interpretations of the articles of the regulation. It gives
guidance what is understood under “use of GIS techniques” and what GIS functionalities
are expected. It specifies also the minimum accuracy requirements of the LPIS,
recommendations what information should be recorded in the GIS/LPIS as well as general
recommendations for creation LPIS from various data sources. Furthermore it proposes a
general strategy of implementation.

Discussion document - Implementation of IACS-GIS, Reg. 1782/03 and 796/2004 —
reference: JRC IPSC/G03/P/SKA/ska D(2004)(2575)
(http://agrifish.jrc.it/Documents/Ipis/2575v3-3.pdf)

This Discussion Document addresses the technical issues of implementation of IACS-GIS
in regard to the EU regulations Reg. 1782/03 and 796/2004. It covers the following
sections: LPIS creation and use in the application process; administration and cross checks

and on the spot checks, including control with remote sensing. It discusses the distributed
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information technology management for the application process and how the LPIS should
support the application process of single farmer. It provides also general strategies for
internal checks, including cross checks and legibility tests as well as rules for assessing the
reference parcel use.

Working document - On-the-spot checks of area according to articles 23-32 of Commission
Regulation (ec) no 796/2004 - Guidance for on-the-spot checks of area and area
measurement — reference: Agri/60363/2005-revl
(http://agrifish.jrc.it/Documents/Ipis/60363revl.pdf)

This document aims at giving some guidance with regard to on-the-spot checks of area and
area measurement pursuant to Articles 23-32 of Regulation 796/2004. It specifies in detall
how the On-the-spot checks should be carried out, giving detailed definitions of areas to be
measured including specific considerations for different agricultural practices and types of
crops as well as naming tolerances to be applied for the measurements.

Technical Information Document - Technical tolerances for On the Spot checks - reference:
JRC IPSC/GO03/P/SKA/ska D(2006)(5834) (http://agrifish.jrc.it/Documents/Ipis/5834.pdf)

The purpose of this document is to provide technical information concerning the maximum
technical tolerances considered valid for different classes of measurement tools. It considers tools
for area measurement in cartographic materials, analogue and/or digital. For ~each  mentioned
measurement technique specific tolerances are given, which can be considered as acceptable.

3.3 Cross-compliance and soil location requirements

The inventory below was created using JRC sources such as internal reports, summary statistics
of the campaign of controls with remote sensing and presentations at workshops. It sums up
requirements having a soil position component as implemented by Member States in the
framework of cross-compliance with statutory management requirements (SMRs) and good
agricultural and environmental conditions (GAECSs) established by the EU regulations.

The SMR’s and GAEC'’s are grouped according to the type of geospatial operation they would
require. i.e. respecting distances (building buffer zones), respecting slope angles, respecting
dimensions and specific areas (e.g. neighbourhood and/or location within areas with specific
restrictions).

3.3.1 Buffer zones
COUNCIL REGULATION 1782/2003,
Annex lll, Statutory Management Requirements (SMR) 4- Nitrate Directive

Many Member States : Fertilisers applications not allowed within specific distances from
water courses

UK-SC: Organic manure shall not be applied to or stored on any land which is situated
fewer than 10 metres from any inland or coastal waters or 50 metres from any well,
borehole or similar work into underground strata for the purposes of any water supply

AT: Minimum distance for tillage near stagnant bodies (10m) and watercourses (5m)

Annex IV, Good Agricultural and Environmental Condition- Issue: Minimum level of maintenance
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PT: A 3m wide band of soil must be cleaned (bare soil) around plots of uncultivated land,
set-aside plots and plots of dry fodder crops

UK-EN: For fields more than 2 hectares, a farmer must not cultivate, or apply fertilisers or
pesticides to:

(a) land within 2 metres of the centre of a hedgerow; and

(b) land which is covered by, forms the bank of, or is within 1 metre of the top of the bank of
a watercourse or field ditch.

UK-WA: A farmer must not locate within 10 metres of a watercourse, sites where
supplementary feeding for livestock is provided

PT: Fertilizers and protection plant products must be stored in a covered dry place with a
waterproof ground. This place must be 10 m away from water, grips, wells, water collecting
spots and trenches. Exceptions: dung and slurry tanks with a protection system for leaks-

FI: There must be 60-cm, untilled edge between fields and major ditches/watercourses
Annex IV, Good Agricultural and Environmental Condition- Issue: Soil erosion

UK-NI Supplementary feeding sites on semi-natural habitats, archaeological sites, or within
ten metres from waterways, or 50 metres from a borehole or well (irrespective of its current
use), or 250 metres from any borehole used for a public water supply are prohibited.

FI: Along watercourses, set-aside land (3-m wide green fallow) is obligatory, unless 3 m of
waterside vegetation for the entire length of the parcel adjacent to the watercourse already
exists.

3.3.2 Slopes
COUNCIL REGULATION 1782/2003,
Annex IV, Good Agricultural and Environmental Condition- Issue: Soil erosion

On slopes more that a certain threshold (i.e. 10-12-15%), in many Member States some
restrictions are applied such as:

ploughing is allowed only across slope;
maintenance of a winter cover;
retention of terraces;

prohibition to grow raw crops.

Annex llIl, Statutory Management Requirements (SMR) 4- Nitrate Directive (Council Directive
91/676/EEC)

According to the Council Directive 91/676/EEC some Member States have established rules and
restrictions for applying fertilisers on slopes

3.3.3 Dimensions
COUNCIL REGULATION 1782/2003,

Annex IV, Good Agricultural and Environmental Condition- Issue: Soil erosion

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




“ieldFact | Sd=m

Ref: FIELDFACT-WP1-JRC-DEL-1.4

Requirement Identification and Priority Issue: 5.0 Date: 16-FEB-2008

Class: PUBLIC Page 19 /58

FR: For farmers producing more than 92t of cereals, 3% of the area declared must be sawn
with an environmental cover (minimum width: 5m, maximum width: 10 m, minimum surface:
5 square meters) mainly in strips along water courses.

IT: In crop lands with slope and visible erosion, farmers must make grips after the sowing in
order to permit the run-off of rain water. Those grips must be transversal relatively to the
maximal slope. The distance between grips must not exceed 80 metres

3.3.4 Specific areas

Some requirements/restrictions can be compulsory only in areas established by Member States
according to specific characteristics. It is important to know if a parcel is situated within one of
these areas.

The most relevant area defined for agricultural applications are:

Nitrates Vulnerable Zones (Regulation 1782/2003, Annex Ill, Statutory Management
Requirements (SMR) 4- Nitrate directive)

Natura 2000 areas (Regulation 1782/2003, Annex lll, Statutory Management Requirements
(SMR) 1 and 5- Birds and Habitats Directives)

Areas at different level of erosion risk (Regulation 1782/2003, Annex IV, Good Agricultural
and Environmental Condition- Issue: Soil erosion)

Areas with high environmental/landscape value (Regulation 1782/2003, Annex IV, Good
Agricultural and Environmental Condition- Issue: Minimum level of maintenance)

3.4 Conclusion

The EU CAP requirements relate directly to three specific spatially related applications

Unambiguous parcel identification, to avoid double payment of claims; field location to 5m
as provided by GPS services is already sufficient to meet the accuracy needed;

Parcel boundary mapping for the LPIS creation and update: essential for a mapping (land
consolidation) application with a minimum 1:10,000 scale accuracy requirement;

Correct parcel area determination for eligibility validation, for which the accuracy (tolerance)
requirement is expressed in the Regulation as the concept of a buffer with maximum width
of +/-1.5m (95% confidence interval).

The first application has a marginal requirement for increased precision and therefore of little
relevance to Galileo services. The latter applications, LPIS mapping and agricultural parcel area
determination, could both be included in the Low-End Demonstrator of GNSS potentials as they
clearly benefit from improved GNSS specifications. However, these are two distinct applications
which have different spatial data needs, in terms of accuracy and function.

Many GAECs relate to specific spot locations and sub-sections within the LPIS parcel. These could
be implemented as some kind of zoning or neighbourhood operation relating to exogenous
cartographic features. A High-End Demonstrator could illustrate such on-line guidance of the
farming activities to comply with these conditions.

Another potential which the High-End Demonstrator could address is the EU slope restrictions.

Such demonstrator could be conceived as a variable application rate tool which spatial and

thematic input would be wholly derived from applying GNSS technology, namely the precise slope
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and orientation angle of the actual farmer’'s position. Combination with gyroscopic instruments
would possibly improve the demonstrator’s performance.

The Table 2 summarize the requirements derived form the analysis of EU legal regulations and

associated documents.

Table 2: Main requirements for FieldFact derived fr

om the EU CAP regulations.

Application Type

Requirement Type

Demonstrators reference

Boundary mapping; LPIS creation/ update

Accuracy in area measurement;
identification of parcels

Low-End demonstrator

Parcel area determination

Accuracy in area measurement

Low-End demonstrator

Control: on-the-spot-check

Accuracy in location; identification of
parcels

Low-End demonstrator

Compliance with GAEC'’s

Spot location, sub-sections within
LPIS

High-End demonstrator
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4 STAKEHOLDER REQUIREMENTS

In order to be able to assess the stakeholder expectations and requirements and verify them with
the originally requirements identified in deliverables D2.1 and D2.3 several stakeholder meetings
and consultation events have been organised in the frame of FieldFact project (please refer to
Table 3). This chapter groups the requirements expressed by the stakeholders into two categories:
operational and functional requirements, and summarises all feedback from the various
stakeholder consultations.

The events organised to collect this feedback were spread both geographically and thematically
over the agricultural sector. In total some hundred persons outside the FieldFact project presented
their view. In contrary to the earlier FieldFact presentations' aimed to raise awareness, stakeholder
consultation events were intended to collect feedback systematically. The feedback from the
stakeholders has been surveyed by means of questionnaires in which the intuitive opinion about
the GNSS services/applications, current experience and expectation as well as anticipated
obstacles have been asked.

Reports from these events, especially the stakeholder council meetings constitute separate
deliverables of the FieldFact project (D.1.6.1; D.1.6.2).

Table 3: Stakeholder meetings and consultation even  ts in the frame of FieldFact

Event Date Venue e i Mainisector
participants represented
Orientatiedag GEO- 24/1/2007 Lelystad (NL) 32 Precision Farming crop
Landbouw growers
Infodag CUMELA 25/1/2007 Grevelingen 35 Agricultural contractors
(NL)
Stakeholder Council 28/3/2007 | JRC (IT) 5 National IACS
administrations
Stakeholder Meeting 17/4/2007 Olomouc (C2) 22 Farmers
Stakeholder Meeting 24/5/2007 Olsztyn (PL) 83 Farmers, Farmers
Associations

Beyond the presence of the main sectors indicated above, virtually all events benefited from
participation of academics, civil servants, consultants and manufacturers, so together the
consultation covers a wide spectrum of stakeholders on the GNSS role in the agriculture
community.

! Farm Advisory System (FAS) and Farm Level TracégiiFLT) workshop, Ispra , 2-4 October, 2006
LPIS workshop, Ispra, 16-17 October,2006
ILUP Pomeravi project — final conference, Bouz8x,0 November,2006
12" Annual MARS-PAC conference, Toulouse, 27-29 NovemB006
CAPIGI 2007-conference, Rotterdam, 23 April 2007
7" GPS-workshop, Rotterdam, 25-27 April, 2007
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The requirements identified during these stakeholder consultations have been categorised as
operational requirements and functional requirements; this is discussed in the subsequent
sections.

4.1 Operational requirements

Operational requirements describe the primary requests expressed by the stakeholders in order to
use the offered GNSS services and operate the respective devices.

Expectation of economic benefits using the GNSS technology has been expressed by the majority
of end user community, i.e. farmers/farmers associations, representatives from industry and
agricultural consultants during all organized consultations (ref. tab. 3). The stakeholder demand
services and devices which will rapidly return the investments and positively contribute to the
economic profit of farming activities. This requirement implies either low-cost devices for farmers
with smaller farms (<50 ha) with limited but valuable functionalities, or devices with extended
functionalities for farmers with bigger farms or specific farming practice (organic farming, high
value crops, or the like), who could afford higher technology investments.

The need for facilitation of public aid claims in terms of automation of documentation generation
and authentication of this documentation has been expressed by farmers/farmers associations and
administration representatives during the stakeholder council meetings and other stakeholder
consultations.

User friendliness plays also an important role to the stakeholders. They expect easy-to-use
solutions. This implies intuitive software interface, at the best also in the own language,
compatibility with other systems and agricultural machinery and interoperability, i.e. easy data
interchange between the systems. Transparency of the system operation has explicitly been
expressed by the stakeholders in order to easy examine and evaluate the data gathered while
using the GNSS services.

Most of the agricultural contractors have GNSS experience although only one third effectively use
GNSS applications, this technology is still new to numerous potential users in the agricultural
sector, and therefore a clear requirement for training and support has been articulated by the
stakeholders, which however should not counteract with cost effectiveness aspects.

As one of the major concerns, stakeholders agree upon the requirement for operational
functionality and reliability of GNSS services. Stakeholders expect stable and reliable signal- and
dataflow unhindered from external factors.

4.2 Functional requirements
A functional requirement in the field of software engineering defines a function of a software-
system, i.e. it describes as a set of inputs, the behaviour, and outputs.

In the context of FieldFact project, functional requirements posed towards the GNSS technology
are closely related to specific agricultural field applications and are motivated on top of three
identified drivers to:

Improve production efficiency

Improve automated documentation and
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Ensure appropriate use of public aids
Thus the functional requirements discussed hereafter are closely linked agricultural applications.

The draft Critical Analysis Report (CAR), D.2.1 has identified some agricultural applications which
imply geo-information and geo-data analysis; these applications are listed in table 4. Each of these
applications raises specific functional requirements to the FieldFact demonstrators.

Table 4: Applications defined in CAR.
Nr. | Application

Guidance of farm machinery in field operations

Harvest monitoring

Biomass monitoring

Sampling location

Variable rate application

Surveying in the process of land consolidation

Generation of unique area ID for traceability

Recording of farm machinery movement

O O N| o g | W N B+

Parcel measurement

During the stakeholder meetings additional functional requirements were identified and demanded
by the stakeholders, which are expected to be integrated into the FieldFact demonstrators in order
to facilitate their farming activities by introducing GNSS technology and services in the agriculture
sector. These requirements are:

Facilitation of the aid declaration process => possibility of interaction with LPIS and
Application register

Integration of eligibility test => possibility of interaction with LPIS

Integration of SMR and GAEC aspects => possibility of interaction with LPIS and
GAEC database

Data interoperability / software
standardisation

Reliability of GNSS signal

4.2.1 Identified requirements relevant to FieldFact demonstrators

During the stakeholder consultations conducted in the frame of this project, stakeholders
expressed their views they expect form the GNSS services and needs in order to incorporate this
technology successfully and profitable into their agricultural activities.

With regard to the FieldFact demonstrators, these expectations have been translated into
functional requirements. The list of these requirements along with the respective application is
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given in table 5. It contains also the relationship to the requirements list as defined in
Requirements Report (D.2.3) according to which the demonstrators are going to be developed.

Table 5: Functional requirements as expressed by st  akeholders

Error! Not a valid link.
4.3 Potentials and constraints identified by the stakeholders

During the stakeholder consultation events not only requirements to the GNSS services have been
expressed by the stakeholders, but also potentials and constraints of the GNSS technology within
the agricultural sector were identified.

4.3.1 Identified potentials

No single agricultural application related to GNSS is earmarked as the “killer” application.
However, the main applications of technological developments in the agricultural sector are:

Quality improvement of the product, which includes not only traditional product quality, but
also issues related to traceability and food safety that contribute to higher product prices in
line with current marketing developments;

Cost reduction: increasing efficiency of production resources by savings on fuel, labour,
fertilizer and pesticides;

Enabling compliance with environmental measures (environmental protection and soll
conservation;

All these developments will benefit from an improved data exchange between
machine/farmer/community enabled by higher levels of data interoperability.

Contractors understandably rate guidance control as the main GNSS application and value the
importance of the quality of works even higher than the improved comfort during field operations.
This group also indicates the potential of area measurement (machinery recording) for invoicing
purposes.

The traditional farmers’ viewpoint on the potentials of GNSS is very similar to one of the
contractors, and indicates machinery guidance, machinery movement recording and parcel
measurement as the main potential domains of GNSS application. Out of the twelve applications
identified by FieldFact (ref to D.2.3), farmers have chosen machinery guidance, parcel
management, crop/harvest monitoring and variable rate application as the most promising. The
first two would relate to the Low-end FieldFact demonstrator, since the latter two to the High-end.

The FieldFact stakeholder council identified, anticipating on the farm machinery recording, field
outlining applications, where GNSS guidance should be able to process an ‘activity mask’ of local
planning restrictions. This is obviously relevant for a precision farming technique such as variable
rate application in order to comply with statutory management requirements and GAEC's.
Authenticated recordings of machinery operations, like those suggested by the contractors for
invoicing, could have a potential in the farmer-administration communication for the aid application
process, provided a mutually agreed acceptance framework is in place (ref. to D1.6.1).
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4.3.2 ldentified constraints

Nearly all stakeholders, especially farmers and contractors perceive that the main constraints to be
the cost in absolute numbers and the return on investment (ref. to D1.6.2). The latter is either not
known or, allegedly, too low.

From discussions, it emerged that farmers care also about the operational reliability of the GNSS
signals. They experience a lack of understanding of the applications on the market and insufficient
user friendliness of the current tools.

Implementation in precision farming suffers from the strong local dependency of the agricultural
models involved. This causes suboptimal models or even inappropriate models to be included in
these applications, neutralizing any advantageous development in GNSS-availability (ref to
D1.6.1)).

As better agricultural knowledge takes a long time to develop through scientific research, this
process will delay all high end GNSS applications (precision farming) that depend on the
integration of such knowledge.

The complexity of many potential applications hinders the software development and availability,
which is perceived as being the major constraint to the arrival of operational tools and applications.

The software development is further crippled by the low level of standardisation within the
agricultural sector (ref. to D1.6.1).

The very use of the software is limited by various problems associated with data integration and
data interoperability (format, projection system, availability).

The public administrations share the farmers’ view that success will be highly dependent upon
direct applicability of the GNSS tools in the farmers’ daily environment. This not only requires a
better definition of each community target group for every application, but all groups, farmers,
contractors and consultants, will have to be properly educated (ref. to D1.6.1).

This training need, identified by several stakeholders, makes an additional contribution to the cost
issue, but without it, the complexity of the systems and the farmer’s failure to understand what a
tool is really doing, will raise the threshold for general implementation.

The critical nature of the machine steering control —the most widespread application to date—
constitutes a last constraint for GNSS applications. Negative experience on GNSS reliability,
among others EGNOS, limit ‘consumer confidence’ and would force farmer to search support with
third parties (e.g. Omnistar), again increasing the costs.

The above identified constraints can be abridged as follows:
Cost factor (return of investments) and time factor (need of training)
Operational reliability of GNSS signal

Difficulties in implementation of precision farming due to strong local dependencies /
inadequate agricultural models

Low level of software standardisation and interoperability.
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4.3.2.1 GNSS signal

Farmers perceive that stand-alone GNSS positional accuracy is not compatible with their High-end
applications.

For area aid declarations, meter accuracy has been proven sufficient. For field management, sub-
meter accuracy is generally considered acceptable, but for machinery guidance -the most
developed High-end farming application-, centimetre precision (note: rather than trueness) is
required. This high precision will not be achieved with stand-alone GNSS measurement even at full
Galileo potential and guidance applications currently apply differential Real Time Kinematic (RTK)
methods. Galileo’s contribution should in this context focus on reliability and signal integrity alone.

The abovementioned focus puts a handicap on the effectiveness of the FieldFact demonstrator
deliverables, as long as the Galileo services are not fully operational to show this particular value
added.

4.4 Environment as additional motive and set of requirements for GNSS use

The stakeholders have identified an ‘environmental’ motive during the abovementioned
consultations an additional driver for GNSS use. This motive comes from their requirement to be
compliant with environmental restrictions and the ability to implement soil and land conservation
practices (e.g. to avoid soil erosion and/or compaction). This driver also involves the requirements
for quality of work and quality of product.

This environmental driver, currently primarily based on personal sense of responsibility of
individual farmers, will become gradually more important in future as all farmers need to comply
with the changing European regulatory framework and its expansion of SMR and GAEC cross-
compliance requirements.

4.5 Conclusions

Various stakeholder consultations actions have enabled the project to obtain the stakeholder
needs and expectations. Although the agricultural community is very large and diverse, and many
sectors were represented in the consultations, the underlying requirements were surprisingly
consistent. The identified stakeholders’ requirements could be grouped into two major groups:
operational and functional requirements. Operational requirements describe the primary requests
in terms of the usage the offered GNSS services and operate the respective devices; functional
requirements define functions of a software-system, i.e. they describe a set of inputs, the system
behaviour, and outputs.

In the group of operational requirements the stakeholders expect:
A solution, with proven cost-efficiency benefits, which will rapidly return the investments
Facilitation of public aid claims
Easy-to-use solutions with simple and intuitive interface
Transparency of system operations
Training and appropriate support
Stable, reliable signal and data-flow

In the group of functional requirements the stakeholders expect:
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Positioning and sampling location

GIS integration, including the possibility of area measurement and interaction with LPIS and
other IACS registers

Recording of farm machinery movements in field operations
Machine guidance

Variable rate application according to instruction maps
Automation and authentication of documentation

With reference to environment the stakeholders have also identified the requirement to be
compliant with environmental restrictions and the ability to implement soil and land conservation
practices. This involves the incorporation of SMR and GAEC cross-compliance requirements, as
they become more and more important in future with the changing European regulatory framework.
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5 PRIORITIZATION OF REQUIREMENTS

In the light of the expectation expressed by stakeholders during the consultation events it became
clear, that the potential end users within the agricultural community are concerned a lot about the
costs of introducing/using the GNSS technology, either in form of absolute costs, efficiency
improvements, or return of investments. They put clearly business first and believe that
presentation of successful business case will do a lot to raise awareness of GNSS technology.

Figure 6-1 shows results form questionnaire examination from the stakeholder meeting in
Grevelingen, which was held 25" January 2007 (ref. to table 3). The figure illustrate exemplary
without doubts that the economical aspect is of high priority to the agricultural community. Similar
results have been obtained also during other stakeholder consultations (Olomouc in April 2007,
Olsztyn in May 2007)

2. You have not been looking into the possibilities of GPS use because...

|

No time No added value High costs Too high Other
tech

4. You have been looking into the possibilities of GPS use for your undertaking, yet you
haven't purchased. The reason is:

| plan to purchase No added value High costs Too high tech Other

Figure 5-1: Extract from results of questionnaire analysis obtained during stakeholder meeting in
Grevelingen, 25/01/2007. The figures show the dominant role of financial aspect regarding the
introduction of GNSS technology into the farming activities.
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Several options to relieve the financial burden have been suggested by the stakeholders. In the
context of FieldFact project, this problem has been addressed by the development of a low-end
demonstrator (LED) based on mass-product, off-shelf devices.

Positioning and area measurement, as identified inventorying the EU-CAP regulations (ref. to
chapter 3) and during stakeholder consultation (ref. to chapter 4), are given high prominence by
the agricultural community. These basic functionalities are required to collect geo-spatial data and
serve as entry point to all other agricultural applications mentioned in previous sections. However,
stakeholders seem currently familiar with applications such as area measurement and machine
steering guidance. It is therefore unlikely that a FieldFact demonstrator focused on only these
applications would have a big impact in the agricultural community. Similar considerations apply to
an application like guided sampling location.

User friendliness and intuitive interface, desirable in own language, contributes to simplicity and
transparency of usage, and thus leads to increase the awareness of GNSS technology in the
agricultural sector.

Data interoperability can also be seen in the perspective of simplicity and transparency. It should
be ensured that data exchange of various appliances within the farm on the one hand and
communication with other parties on the other hand is granted. Data interoperability can be greatly
facilitated by the use of (open) standards. In the agricultural community several standards are
existing (e.g. ISOBUS for farmer equipment, EDI-teelt or AgroXML for farmer-community) but
these are not widely applied and — ironically — sometimes suffer from interoperability issues.

However, two recent developments will help address the data interoperability standard and quality
issues:

The emergence of Web-based applications like Google Earth and MS Virtual Earth that
offer a common benchmark platform for all Gl and positional technology developments;

The EU INSPIRE Directive, entered in force on May, 15th, 2007 will provide a framework
infrastructure for the interoperability of Geographic Information within the European public
sector covering metadata, common specifications, cataloguing, viewing and transformation
services.

Authentication and automation of documentation plays an important role when it comes to
exchange data between different business parties, farmers and contractors and/or farmers and
administration. It is expected that automation of documentation will increase work efficiency
helping to omit errors and incompletion of documentation and speed up this process. This
automated and authenticated documentation could be than used for invoicing contractors and/or as
input data in public aid declaration process.

The majority of the agricultural community seems to be convinced that continuous data collection
together with in-the field data analysis and variable rate application will become the key GNSS
applications of the coming years (results form meetings in Grevelingen, Olomouc and Ispra; ref to
appendices 2, 3 and D.1.6.1)

Concluding this prioritisation we could stress the following points as the major priorities to be taken
into consideration for promotion and introduction of GNSS services in the agriculture sector as well
as for the development of the FieldFact demonstrators:

Cost aspects
Simplicity (easy-to-use, easy data exchange, use of standards)
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Transparency (use of standards, transparent authenticated and automated
documentation)

Capability of integration auxiliary data in order to interact with other systems (LPIS,
GAEC, SMR, etc.)
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6 CONCLUSIONS AND RECOMMENDATIONS

This Requirement Identification and Priority report outlines the requirements extracted from the EU
CAP legislative regulations and accompanying documents, as well as requirements identified after
the analysis of the stakeholder consultations.

The main and direct requirements named by the EU CAP regulations relate to non-ambiguous
parcel definition, parcel boundary mapping, and correct parcel determination for eligibility. From
these three requirements the parcel boundary mapping and correct parcel determination may
benefit from the Galileo services.

Statutory Management Requirements and good agricultural and environmental condition
obligations established by the EU regulations relate to exact spot location and sub-sections of
parcels within the LPIS.

Requirements identified during stakeholder consultation events are categorised into two major
groups: operational and functional requirements. Operational requirements describe the basic
needs expressed by stakeholders in order to use the offered GNSS services and operate the
respective devices. Functional requirements define the necessary inputs, behaviour of the system
and the outputs.

From the stakeholders consultations it is clear that they await first a solution with proven cost-
efficiency benefits which can be directly applied within the ongoing farming practices. Secondly
they emphasize the need for user-friendly and reliable applications.

Interoperability and compatibility between the FieldFact demonstrators and farm machinery and
other existing systems has for the end users community the same level of importance as the above
mentioned costs and user friendliness.

The desirable functionality is expressed by the integration of area measurement, automatic
steering features with some GIS features, like distance analysis, buffering, masking operations,
and the ability of data interchange. Integration of features for public aid applications is also clearly
demanded.

Combination of several functionalities and implementation of value added features in the
demonstrators will in all probability turn the attention of the end users towards the GNSS potentially
offered by Galileo.
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Appendix 1

Results (extract from internal report) from stakeho

Landbouw” in Lelystad (NL) 24/01/2007

Ider consultation “Orientatiedag GEO-

QUESTION 1. What do you consider the most important developments in the field of Geo-Agriculture
where you were involved in over the last years ?

| ‘, mm o
A B C D EF GH I J KL MN P Q R S T U
Legend:
A: guidance aid K: variable rate application — pesticides
B: straight driving L: variable rate application — others
C: driving lanes M: data exchange — intern
D: robotisize N: data exchange — extern
E: crop growth sensing O: tracking and tracing
F: vyield and quality measurement P: soil sampling — physical
G: soil sampling — fertility Q: compaction
H: soil sampling — soil related diseases and R: (economic) efficiency
pests
I: variable rate application — seed and planting S: demonstration day
material
J: variable rate application - fertilizers T: standardization of appliance guidance
U: sustainable development
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QUESTION 2. What Geo-Agriculture domains do you consi  der to offer the best perspectiv  es

in the coming five years?

A B C D E

LEGEND

T O mmoowp

piloting aid

straight driving

driving lanes

robotisize

crop growth sensing

yield and quality measurement
soil sampling — fertility

soil sampling — soil related
diseases and pests

1 0 Z =2 XA u

variable rate application — seed and planting material
variable rate application - fertilizers

variable rate application — pesticides

data exchange — intern

data exchange — extern

tracking and tracing

soil sampling — physical

integration of various technologies
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Question 2.1 — What do you consider the most important constraint for
GENERAL

the realization of the perspectives?

A B C D E
LEGEND
A: none

application costs

user friendlyness

software developments to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

I Q@ mmoOow

lack of innovation need
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Question 2.1 - What do you consider the most important constraint for the realization of the perspectives?

Automatic piloting / straight driving

A B C D E F G H I

LEGEND:

none

application costs

user friendlyness

software developments to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

T o1 moo w2

lack of innovation need

safety

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT



Ref: FIELDFACT-WP1-JRC-DEL-1.4

Requirement Identification and Priority Issue: 5.0 Date: 16-FEB-2008

Class: PUBLIC Page 36 /58

Question 2.1 - What do you consider the most import  ant constraint for the realization of the perspecti ves?
SOIL Assessment and sensing

A B C D E F G H I J

LEGEND:

none

application costs

user friendlyness

software developments to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

T 1T moo w2

lack of innovation need

reliability

[

data combination
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QUESTION 2.1 — What do you consider the most import  ant constraint for the realization of the perspecti ves?
DRIVING LANES

A B C D E F G H

LEGEND

none

application costs

user friendlyness

software development to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

Ire@mmoo®m >

lack of innovation need
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2.1 What do you consider the most important constra int for the realization of the perspectives?
Yield and quality measurement

LEGEND
A: none
application costs
user friendlyness
software development to use information in applications
technical equipment on machinery and tools
agronomic knowledge (plant specific)

(economic) efficiency

I @ mmoow

lack of innovation need

exact parcels borders and crop types
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2.1 What do you consider the most important constra int for the realization of the perspectives?

SAMPLING

A B C D E

LEGEND

none
application costs

user friendlyness

software development to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

Ire@mmoo®m >

lack of innovation need
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2.1 What do you consider the most important constra int for the realization of the perspectives?
VARIABLE RATE APPLICATION

LEGEND

A:

I @mmoOow

none
application costs

user friendlyness

software development to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

lack of innovation need

absence of possibilities for experiments
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2.1 What do you consider the most important constraint
DATA EXCHANGE

LEGEND
A:  none
application costs
user friendlyness
software development to use information in applications
technical equipment on machinery and tools
agronomic knowledge (plant specific)

(economic) efficiency

I Q@ mmoOow

lack of innovation need

standardisation

for the realization of the perspectives?
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2.1 What do you consider the most important constraint

for the realization of the perspectives?

INTEGRATION OF TECHNOLOGIES

A B C D E F

LEGEND

A:

I @ mmoow

none
application costs

user friendlyness

software development to use information in applications
technical equipment on machinery and tools

agronomic knowledge (plant specific)

(economic) efficiency

lack of cooperation

absence of “champion project”

absence of research budget
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Question 2.2 — Where do you consider to be the best chances for success of geo-agriculture?

A B C D E F G H I J K

LEGEND

cost reduction via more efficient operations

cost reduction via more efficient use of resources
reduction of environmental pressure

product quality enhancement

soil quality improvement

better transfer of knowledge via use of Gl

traceability via better exchange of information

T 1T moo w2

enabling scalability

pricing influences

[

export of knowledge and technology of the 2" generation PA

K research budget
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Question 4 — What part of the agricultural sector are you active in?

LEGEND

crop cultivation

development of consultancy systems

development of business management system and registration systems
supply or production of agricultural technology

contractual labor

buyer/processor of crops

public sector

T 1T moo w2

education sector

research sector
consultancy

interest group

r X «

geo-information
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Appendix 2

Results (extract from internal report) from stakeho Ider consultation “Infodag CUMELA” in

Grevelingen (NL) 25/01/2007

1. In the past 4 years, have you been looking into in the possibilities of GPS use for your
undertaking?

2. You have not been looking into the possibilities of GPS use because...

No time No added value High costs Too high tech Other
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3. Does your undertaking use GPS receivers on the m  achines?

4. You have been looking into the possibilities of GPS use for your undertaking, yet you haven't
purchased. The reason for this is:

| plan to purchase No added value High costs Too high tech Other
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5. What was the most important motive for purchasing GPS equipment for your undertaking?
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6. Which are the most important perspectives for GE ~ O-agriculture in the upcoming 5 years
according to you?

N W A~ O OO N

[y

6.1 What is the most important hindrance for further introduction of GPS?

None Costs User friendliness Software Technical issues Returns Other
development

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




Ref: FIELDFACT-WP1-JRC-DEL-1.4

Requirement Identification and Priority Issue: 5.0 Date: 16-FEB-2008

Class: PUBLIC Page 49 /58

6.2 Where lay the chances for the success of GEO-ag riculture according to you?

Cost reduction - Control Cost reduction - Environment - Product quality Soil quality Other
efficient work efficient use of inputs efficient use of inputs
execution
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Appendix 3

Results (extract from report) from stakeholder cons

ultation in Olsztyn (PL) 24/05/2007

Percentage share of the participants in each sector in relation to questionnaires number
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Primary motivation of GNSS use in agriculture among farmers
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Primary motivation of GNSS use in agriculture among all participants
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The percentage of current users of GNSS applications is listed below. The statistic is performed
both for all 44 participants of the questionnaire and for 13 people declared as farmers.

Current percentage of users of GNSS applications in agriculture

o Percentage of users (only Percentage of users (all
Application .
farmers) guestioned)

1 Gwdar_wce of farm machinery in field 31 14
operations

2 | Harvest monitoring 38 18

3 | Biomass monitoring 8 5

4 | Sampling location 38 34
Variable rate application (controlled

5 ; 8 16
broadcasting)

6 | Generation of unique area ID 8 2

7 | Individual livestock tracking 8 2
Tracking of animal transportation

8 ) 8 2
vehicles
Tracking of animal's and plant's

9 , 8 7
diseases

10 Recording of farm machinery 23 14
movement

11 | Parcel measurement 62 39
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Current state by farmers (percent of answers in relation to farmers number)

Application used in Polish agriculture Often | Occasionally Not
1 | Guidance of farm machinery in field operations 8 69 8
2 | Harvest monitoring 0 54 31
3 | Biomass monitoring 0 31 46
4 | Sampling location 23 54 8
5 | Variable rate application (controlled broadcasting) 0 77 8
6 | Generation of unique area ID 0 15 62
7 | Individual livestock tracking 8 31 38
8 | Tracking of animal transportation vehicles 8 46 23
9 | Tracking of animal's and plant's diseases 0 62 15
10 | Recording of farm machinery movement 15 62 8
11 | Parcel measurement 85 8 0
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Current _state by all participants of questionnaire (percent of answers in relation to 44

questionnaires)

Application used in Polish agriculture Often | Ocassionally | Not
1 | Guidance of farm machinery in field operations 5 57 7
2 | Harvest monitoring 2 50 11
3 | Biomass monitoring 0 43 20
4 | Sampling location 16 48 7
5 | Variable rate application (controlled broadcasting) 2 57 9
6 | Generation of unique area ID 0 30 30
7 | Individual livestock tracking 2 34 25
8 | Tracking of animal transportation vehicles 7 32 20
9 | Tracking of animal's and plant's diseases 0 48 11
10 | Recording of farm machinery movement 5 5 7
11 | Parcel measurement 61 14 0

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




Requirement Identification and Priority

Ref: FIELDFACT-WP1-JRC-DEL-1.4

Issue: 5.0

Date: 16-FEB-2008

Class: PUBLIC

Page 56 / 58

Future potential by farmers (percent of answers in relation to farmers)

Potential of application use High | Average | Low
1 | Guidance of farm machinery in field operations 69 15 0
2 | Harvest monitoring 54 15 15
3 | Biomass monitoring 23 23 31
4 | Sampling location 85 0 0
5 | Variable rate application (controlled broadcasting) | 85 8 0
6 | Generation of unique area ID 23 23 31
7 | Individual livestock tracking 31 31 15
8 | Tracking of animal transportation vehicles 31 46 0
9 | Tracking of animal's and plant's diseases 31 38 0
10 | Recording of farm machinery movement 54 31 0
11 | Parcel measurement 85 0 0

FIELDFACT Contract Number: GJU/06/2412/CTR/FIELDFACT




Requirement Identification and Priority

Ref: FIELDFACT-WP1-JRC-DEL-1.4

Issue: 5.0

Date: 16-FEB-2008

Class: PUBLIC

Page 57 /58

Future potential

by participants of questionnaire (percent of answers

in

relation to 44

questionnaires)

Potential of application use High | Average | Low
1 | Guidance of farm machinery in field operations 41 20 9
2 | Harvest monitoring 34 30 5
3 | Biomass monitoring 16 30 20
4 | Sampling location 48 30 0
5 | Variable rate application (controlled broadcasting) | 50 23 0
6 | Generation of unique area 1D 16 23 20
7 | Individual livestock tracking 18 27 14
8 | Tracking of animal transportation vehicles 23 34 7
9 | Tracking of animal's and plant's diseases 20 39 0
10 | Recording of farm machinery movement 39 25 5
11 | Parcel measurement 70 2 0
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Percentage of positive answers for particular barriers to extension of GNSS use in relation to 44
responders
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