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Executive Summary

Based on the findings of the indicator and methogickl reviews in WP2 — WP5 and the
results of the first stakeholder consultations ilPQY the data requirements for a set of
candidate methods and corresponding public goodsiraticators have been assessed. This
report aims to analyse these data requirementsoasuuimmarise the main findings to propose
guidelines for the structure of the databases fw tase studies from a micro-level
perspective. Section 3 provides an overview of shkected method/public good/indicator
combinations at micro level. Section 4 starts waitist of key questions to be answered by the
assessment and then reports in detail the datareetgnts for the selected methods, applied
to selected CMEF, direct and indirect indicators éach public good, in order to depict
clearly the state-of-art of data requirements f@PRassessment at micro level. Thus, each
method has been analysed in terms of types of (gataary and secondary), spatial aspects
and temporal dimension, data processing, sengitiaid consequences of data gaps. Section
5 will provide an overview of the key aspects oé tthata monitoring requirements of the
candidate methods. Specifically, Subsection 5.&s#&s the outputs of Section 4 in tables that
compare the data requirements for the selectedadetor each public good, with respect to
data types, level of detail, spatial and temponadethsions, data processing, applicability in
case-study areas and micro/macro linkage. Subgseéti® scores the data requirement of
Subsection 5.1, assigning four scores that ‘weiti@’ data requirement. A discussion of the
related findings and preliminary conclusions arevpted in Subsection 5.3, while Section 6
highlights key aspects for the structure of thedases for the case studies from a micro-level
perspective. Generally, this report underlines rikeessity to acquire more adequate data,
database and data sources for the environmentalagieen of RDP at micro level. Micro-
level data should be developed in a more consisedt standardised way, targeting an
accurate data collection at farm level, in ordeptovide a detailed overview of the whole
farming systems. An emerging question is relatedhi® representativeness of the data
collected at farm level. The complexity of activariables within the farming systems
necessitates the establishment of a baseline commdauropean Member States. This
complexity also restricts the possibility to asseesy specific methodologies in order to
reduce uncertainty. Finding methods that ensureeseptativeness of data is crucial for the
future challenges of the ENVIEVAL project.



1 Objectives of the Tasks

Based on the results of the review of the methaglefodealing with environmental impacts
at micro level, this report analyses the data meguents of the selected candidate methods
which are more suitable with the combination of lmulgoods and case-study areas. Each
method has been classified in terms of level andildeof data, geographical coverage and

sample procedure, quality of data and potentidtici®ns when data availability is limited.

As partially shown in Figure 2.1, the objectivestud tasks are linked to each other in a way
to:
» inform selection of case-study areas in month & Thsk 6.1 in WP6), in terms of what
kind of data need to be available in the area®talile to test a method,;
» produce guidelines for the structure of the databas month 12 (for Task 6.2 in WP6);
» compare and classify the data and monitoring requants;
* inform the development of the logic models (Task& 3.4 and 5.4) and the handbook,
and

» select method combinations across WP3 — WP5 fopubéic good case studies

WP2 - WP5: Review of methods and indicators

Tasks 3.2, 4.3, 5.3: Data requirements WPG6: Data availability in candidate
of candidate methods and indicators case study areas

WP6: Methods, indicators and area combination in
public good case studies

Figure 1 Overview of the different parts of the dah assessment

2 Definitions and Identification of Key Dimensions for the
Assessment of the Data Requirements

This section provides an overview of the key dinams to be followed in the assessment of
the data requirements of the candidate methodgatid® 4 and includes a short glossary of

some definitions.



2.1 Definitions

Primary data - Data generated specifically for rtarimg and evaluation, e.g. environmental
monitoring programmes, surveys of beneficiaries mmatbeneficiaries

Secondary data - Data generated and processeth@&rpurposes but of use in the evaluation,
e.g. FADN, Census data and IACS

Table 1 Key dimensions

Upper level Lower level Comments / explanations

Type of data Biophysical data Data that describérepghe natural components in the
agricultural landscape/land (soil, water, habithisdiversity
and land cover/use)

Economic data Data that describe the economicietivn agriculture,
including the use of inputs of labour, capital, gadds and
services to produce outputs of goods or servidtsreat farm,
regional or national level.

Social data Data that describe the characterisfittse land managers and
other relevant actors and their decision making
Policy data Data that describe the policy measamesprogrammes (e.g.

including payment level, participation / uptake,aseare
requirements etc.)

Primary data Sampling strategy

Sampling size

Data format

Data origin Refers to data source and who (e.g. taadagers, policy
administration, evaluators etc.) has or needs ltateche data

Data access

Secondary data Sampling size / required data
points
Data format Format can refer to spatial and nonigpdatabases. In relatior
to spatial data specifically it refers to rastalygon, line or
point data.
Data origin

Data access

Spatial Scales ‘Scale’ refers to spatial, temporal, quativi, or analytical
dimensions dimensions used to measure and study any phenomenon
Levels ‘Level’ refers to locations along a scalétesunits of analysis
that are located at different positions.
Temporal Dates of capture
dimensions

Frequency of observations

Data processing The required efforts to transfimentype of data suitable for use
by/in the methodology




3 Overview of Candidate Methods, Public Good and Indicator
Combinations

Based on the findings of the indicator and methogickl reviews in WP2 — WP5 and the

results of the first stakeholder consultations iP% a set of candidate methods and

corresponding public goods and indicators has ksetetted for which the data requirements

will be assessed. Table 2 provides an overviewhef selected method — public good —

indicator combinations at micro level.

Table 2 Overview of the candidate methods and suitde public goods and indicators (WP4)

Method

Public good

CMEF impact
indicator (if it exists)

Alternative direct
indicator

Alternative indirect
indicator

Biophysical model s

Soil functionality

Soil erosiby water (%
of UAA affected by

Cropping methods (so
cover and tillage

certain rate of soil methods)
erosion)
Biophysical models Soil functionality  Soil organiatter in Cropping methods (so
arable land cover and tillage
methods)
Biophysical models Water Water quality (Gross
Nutrient Balance for N
and P)
Spatial analysis with | Biodiversity Percentage of Utilised Habitat connectivity
geo-statistical (HNV) Agricultural Area farmed| Habitat patch size
approach to generate High Nature | Vegetation quality
Value index
Spatial complexity
Statistical sampling | Biodiversity Farmland bird index Flowering plants of
with Spatial analysis | wildlife semi-natural habitats

Population trends of
agriculture related
butterfly species

Statistical sampling
with Spatial analysis

Water quality

Water quality (Nitrates in
freshwater)

N

Statistical sampling
with Spatial analysis

Water quality

Pesticide in
groundwater/surface
water

Hierarchical models

Biodiversity
(HNV)

Percentage of Utilised
Agricultural Area farmed
to generate High Nature
Value

High Natural Value
Index (crop diversity
index & stocking
density index)
Vegetation quality
index

Footprint (carbon-)

Climate stability

Emissions from
agriculture (GHG
emissions from
agriculture: 1 CH4, N20
and CO2 including
energy use)

Production of
renewable energy
from agriculture

Direct use of energy in
agriculture

Footprint (carbon-)

Climate stability

Emissions from
agriculture (GHG
removal from agriculture]
2 CO2 from LULUCF)

Footprint (water-)

Water quality

Water quality (Gso
Nutrient Balance for N
and P)

Fertiliser applications
to arable land

Nitrogen quantity used
per hectare of UAA

Landscape metrics

Landscape

Fragmentation of
land parcels
Habitat patch shape

Spatial complexity




Method

Public good

CMEF impact
indicator (if it exists)

Alternative direct
indicator

Alternative indirect
indicator

Farm survey / Land
cover_use survey

Biodiversity
(HNV)

% UAA under Natura
2000 (Protected forest
Crop diversity index
Conservation status off
agricultural habitats
(grassland)

Farming intensity

Farm survey / Land
cover_use survey

Biodiversity
wildlife

Stock and Change of
linear habitats and
biotopes in agricultural
landscapes

Farm survey / Land
cover_use survey

Water quality

Water abstraction in
agriculture

Irrigated area
Irrigation technique

Farm survey / Land
cover_use survey

Climate stability

Emissions from
agriculture (Ammonia
emissions from
agriculture)

Production of
renewable energy from
agriculture
Direct use of energy in
agriculture

Farm survey / Land
cover_use survey

Landscape

Protection of
landscapes and specif
natural elements

Mixed method
approach (e.g. farm
surveys and statisticd
methods combined
with scaling and

qualitative methods)

Animal welfare

Quality of livestock
housing

Grazing area / outdoor
access

10
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4 Assessment of the Monitoring and Data Requirements of the
Selected Methods
The assessment of monitoring and data requirenatritee micro level is a challenging issue
on the basis of data, datasets and data sourga®dded by EU, Member States and local
governments. As Deliverables 4.1 and 5.1 of the ENML project have shown, analysis at
the micro level is still in its early stages forhstars, practitioners and evaluators, and no
public good can be considered at an advanced stagpared to others. In RDP assessment,
micro level is mainly represented by the farm lewehich is considered as the simplest
management unit of agricultural systems. Thereftre, most intuitive way to distinguish
between micro and macro level is to consider thigvidual beneficiaries of RDP from the
sectoral and territorial level as a micro-unit eference on which to apply the concept of
‘micro level’. This box provides a list of questonelated to the main aspects of data
requirements, to identify the key data dimensiahsvant for RDP environmental assessment.
These questions are the basis of the detailed mexgpden of data requirements for the selected
methods in Section 4, applied to selected CMElectliand indirect indicators for each public

good to depict clearly the state-of-art of datalitpéor the RDP assessment at micro level.

1. What types of data are needed (specify what kinbdigbhysical, economic, social and
policy data are needed)?

2. Which of those data types are required as primata Specify the type of data and
outline required sampling strategy and size, data&t and origin and issues in rela:lon
to data access.

3. Which of those data types are required as secort#daay? Explain the required sampling
size or number of data points, data format androagd issues in relation to data access
for each type of data.

4. How does the method incorporate spatial dimensidtis®hat scales and levels do the
data need to be available?

5. How does the method consider temporal dimensionk@t\&re the dates of capture and
the frequency of the required data? Does this fibthe temporal dimensions of the
evaluation framework?

6. Explain the type and extent of data processing wegkired to apply the method.
Assess the sensitivity of the methods to data tyuali

8. Assess the constraints or consequences for thecafh of the methods if appropriate
data are not (fully) available.

9. Other?

11



4.1 Biophysical Models

Soil Functionality

4.1.1 Soil erosion by water (% of UAA affected by certairrate of soil erosion)

1)

2)
3)

4)

5)

6)

7)

8)

9)

Types of data:

» Area of farmland participating in RDP

» Area of farmland eligible for RDP measure

* Land cover (CLC)

* Land Parcel Information System (LPIS - GIS data)

» Land use at cadastral level

» Soils data: Regional Soil Maps

» Historical raining data

* Slope (%)

* Type of farm labour - machinery techniques (extemsir intensive agriculture)
Primary data: No primary data are needed

Secondary data: The required secondary data areNFAIznsus, LIPS data, which
require adequate detail to be able to distinguifierdnces in land use and land cover
with the participating and non-participating areas.

Spatial aspects: Biophysical models allow for npatgl and spatial analysis of RDP
impacts on soil erosion. The method can be usedhibbrassessment at different spatial
levels. It is possible to have information at difiet levels of detail and using aggregation
between the results of detailed assessment. Thenomm mappable areas of the data
should be at parcel level to have a micro evolutibthe phenomena.

Temporal dimension: The temporal dimension stridipends on the frequency of the
land cover data. GIS-based data can help to ggrtaercome the temporal gaps among
data.

Data processing: Data in raster format can be Ebaiusing ArcGIS or R.

Sensitivity to data quality: It may impair the atyilto measure the impact of RDP on this
public good.

Consequences of data gaps: Both the resolutiorirendxtent of the analysis determine
the extent of error in the impact assessment.

Other:

12



Soil Service (if existing) is a very powerful instnent with soil cartography, very
important in order to distinguish the soils and sysknowledge of the soils of the

territories, organic matter and erosion (qualii@gators) and water.

4.1.2 Cropping methods (soil cover and tillage methods)

1)

2)

3)

4)

5)

6)

7)

8)

9)

Types of data:

* Area of farmland participating in RDP

* Area of farmland eligible for RDP measure

* Land cover (CLC)

e Land Parcel Information System (LPIS - GIS data)

* Farm data on land use

* Farm Accountancy Data Network (FADN)

e Farm Structural Survey (FSS)

Primary data: No need for primary data, if a detailSurvey on Agricultural Production
Methods’ (SAPM), as part of FSS, is already avddab

Secondary data: Secondary data are required. Theg to be of adequate detail to
distinguish land use/cover in participating and -participating areas. Existing land
use/cover data can be used; however the level tdilda the classification will
significantly determine the effectiveness of measent.

Spatial aspects: Biophysical methods can be usethéoassessment at different spatial
levels, either by using different type of resolatifvowever, due to the data dependency,
caution needs to be taken in comparing resultsfta@rent levels) or by aggregating the
results of detailed assessment. The minimum mappatadas of the data should be at
least 1 ha raster: this would be suitable for meaguliversity in cropping systems.
Temporal dimension: The temporal dimension stridépends on the frequency of the
land-cover data. Remote sensing (RS), aerial phapby, and GIS-based data may help
to partially overcome the temporal gaps among data.

Data processing: Data in raster format can be takuiusing ArcGIS.

Sensitivity to data quality: It may impair the atyilto measure the impact of RDP on this
public good.

Consequence of data gaps: The resolution and exténé analysis determine the extent
of error in the impact assessment.

Other: A significant aspect to be underlined is taga level information. A key issue,
that may be common to many MS, is the availabditgata at cadastral level. These data

are used predominantly to evaluate the farm paynperithave become fundamental for

13



future and statistical elaboration, and not just tiee payment. Furthermore, in many
databases, there is a lack of ‘parcel level' (& 5-10 ha) data, and this leads to
difficulty with the precision of the data.

4.1.3 Soil organic matter in arable land

1)

2)
3)

4)

5)

6)

7)

8)

9)

Types of data:

* Area of farmland participating in RDP

* Area of farmland eligible for RDP measure

e Land cover (CLC)

e Land Parcel Information System (LPIS - GIS data)

* Land use data: SALUS (System Approach to Land Ussatability) program is
designed to model soil erosion by water, and th@a daquired are: various crop
rotations, planting dates, plant populations, atign and fertiliser applications,
tillage regimes and climatic data.

Primary data: No need for primary data

Secondary data: Secondary data are required. Téey to be of an adequate detail to

distinguish land use/cover in participating and -participating areas. Existing land

use/cover data can be used; however the level tdilda the classification will
significantly determine the effectiveness in meeguis present or absent.

Spatial aspects: This indicator requires usingeddfit data sources. The level of detail is

determined by the data with the coarsest resolutiopossible, scaling can be used to

bring the data resolution closer together.

Temporal dimensions: Land cover, population andasifucture data are updated on a

regular basis; however they may not be updatethenwith the timing of the RDP. A

possibility is to update the published data withd@®a for the RPD period.

Data processing: The data in raster format willbed.

Sensitivity to data quality: It may impair the atyilto measure the impact of RDP on this

public good.

Consequences of data gaps: This method has prévioesn used for prediction rather

than measurement of change. The consequences @atheonstraints are that it reduces

the effectiveness of the method to measure chamgehence the impact of RDP

Other: Additional indicators covering the terri@fenvironmental conditions of the

programming area (e.g. specific species, soil ¢ard, etc.) can be helpful. The

availability of data (or rather the lack of it) wiall for the use of the data which is ready.

14



Water Quality

4.1.4 Water quality (Gross Nutrient Balance for N and P)

1)

2)

3)

4)

5)
6)

7
8)

9)

Type of data:

* IACS or/and aggregated payment data for CAP and RB&sures

* Input data (consumption of fertilisers, gross inpmanure and other inputs)

* Potential surplus of nitrogen (GNS) on agricultul@d and potential surplus of
phosphorus on agricultural land (kg/ha/year)

* Removal of nutrients with the harvest of crops

* Removal of nutrients through the harvest and grpafrfodder

e Crop residues removed of the field.

Primary data: Water use and fertilisation input ase collected by monitoring data at

farm level

Secondary data: Nitrate fertilisers, FADN data,ioral and regional database on the

nitrogen (Census data, Nitrates Directive), exjpaerviews.

Spatial aspects: Most of the analysis is carridcabtarm level (micro level).

Temporal dimensions: Gross Nutrient Balance (GNBygar average)

Data processing: GNB represents the total potetiiralat by nitrogen and phosphorus

surplus or deficits in agricultural soils, includimitrogenous emissions from livestock

production and the application of manure and feeic (Ammonia and Nitrous oxide).

GNB is calculated as the balance between inputs @rtguts of nutrients to the

agricultural soil.

Sensitivity to data quality: High

Consequences of data gaps: GNB does not informhenfdrm (organic, ammonia,

nitrate) in which nitrogen is in the soil. If niteais the much more prone to leaching

form, organic N is rather stable and it is a fumctof the carbon concentration in the soil.

Other: GNB represents the theoretical nitrogen laarin the soil, calculated as the

difference between the total quantity of nitrogeputs in the soil and the quantity of

nitrogen outputs annually leaving the soil. GNBugtable as an indicator of the potential

N loss to aquatic system, even though it does nmtigee information about the forms

(organic, ammonia, nitrate) of nitrogen is in tlod.df nitrate is the much more prone to

leaching form, organic N is rather stable and ddpemm the carbon concentration in the

soil. A Dbetter assessment of N risk for water dualiwould require

estimation/measurement of gas emission (Net Nitrdgalance). Ideally, water quality

15



monitoring (nitrogen fluxes measurements at théebof agricultural catchments) would
be the best method.

4.2 Spatial Analysis with Geo-statistical Approach

Biodiversity HNV

4.2.1 Percentage of Utilised Agricultural Area farmed togenerate High Nature Value
1) Type of data:
* UAA area (Agricultural Census; IACS; FADN, FSS; 91
e Farm data (Agricultural Census, FADN - Area of fand eligible for RDP
measure)
 Land cover (CLC) (i.e. semi-natural pastures anchdoess; traditional orchards;
mosaics of low-intensity crop types; fallow landanv intensity farming systems)
* Land use at cadastral level
* HNV created on farm under RDP
e Landscape, Phytosociological and Vegetation mags, (£5000)
e Habitat survey data (e.g., species richness, alnoed&BI)
* Remote Sensing (RS), aerial photography and GIS

2) Primary data: Habitat survey data of RDP/non RD#girhierarchical sampled survey

3) Secondary data: IACS; CLC; FADN; LPIS; FSS; langscaphytosociological and
vegetation maps; habitat survey; Natura 2000 Ne&¥ywRE and aerial photography data.
They require an adequate detail level for distisgiig among RDP participant/non-
participant areas.

4) Spatial aspects: The availability of data coveting extent of the analysed region (e.qg.
biodiversity data, livestock density, etc.) at taem level would allow for aggregation at
the macro scale.

5) Temporal dimension: The temporal dimension stridéypends on the frequency of land
cover data. RS, aerial photography and GIS-bastdoda help to partially overcome the
temporal gaps among data. HNV farmland refers tonlend characterised by the
presence of particular land-cover types and patéespecially semi-natural vegetation
and low-intensity crop mosaics) which indicate ttias farmland is valuable for nature
conservation. The presence of populations of pdarovildlife species may also indicate
this. HNV farmland may exist at different scalesnfi the individual parcel to an entire
landscape.

6) Data processing: Fragstats, ArcGIS Patch Analy&.or
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7)

8)

Sensitivity to data quality: It is related to theadability of data regularly updated both

temporally and spatially.

Consequences of data gaps:

Ideally, to identify the location and extent of HNAt a micro level, data sources
would be used to identify land where given landarotypes coincide to given
management practices. The more the analytical lisvelose to the parcel level, the
higher the accuracy in evaluation. In this way,ssing data on land cover types and
on farming practices would allow to identify a chnsset of HNV characteristics
within the region. However, there are currently esevdata limitations, due to the
unavailability of the required data to distinguible full range of HNV characteristics
at the level of a land parcel or farm holding, oraccurately map their distribution
across a region;

CLC data represent land cover and not land usetrareddo not contain information
on the intensity of management (e.g. input useziggapressure). CLC data have
minimum size of 25 ha per mapping unit, and onlyvjte for a proxy distribution of
HNV farmland. Thus below this size objects are mafppable. This severely affects
the representativeness of the evaluation of actsjécts at the micro level, and thus
its effectiveness. This also implies difficultiesidentifying patches of HNV farmland
within mixed classes, or when the dominant classapped.

Photo-interpretation techniques show limits in ditg structurally complex classes.
FADN sample in total represents only 52% of thenfarand 86% of the Utilised
Agricultural Area in the EU-15 (and potentially $e the new Member States). This
leads to the underrepresentation of small farmBn@l in economic terms), that can
include a high concentration of a region’s HNV farg

Referring to Utilised Agricultural Area (UAA), itastially excludes from the data set
the area actually occupied by the agricultural mess, for example without
considering seasonal lets or wintering/summerimgrgements, as well as the use of

common land and fallow grazing.

9) Other: HNV farming system refers to both the lamder (farmland) and the way it is

managed for production by a particular farming eystand practices. The data process
implies that the system as a whole (e.g. at far@mven landscape level) is limited to only

one parcel. The most substantial data processskg tre in relation to the aggregation of
the single parcels. In terms of micro/macro linkagme European experiences exist. In

France, following a JRC methodology, data collecethrm level have been generalised
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to represent the average situation at municipadditiel. However, caution is needed if
municipalities are large and heterogeneous. Thénadetogy is flexible and could be
adapted to different characteristics of farmingliifierent parts of Europe.

4.2.2 Habitat connectivity

1)

2)
3)

4)

5)

6)

7)

8)

Types of data:
e Farm data (Agricultural Census, FADN - Area of fand eligible for RDP
measure)

 Land cover (CLC) (i.e. semi-natural pastures anchdoess; traditional orchards;

mosaics of low-intensity crop types; fallow landanv intensity farming systems)

* Land use at cadastral level

* HNV created on farm under RDP

e Landscape, Phytosociological and Vegetation mags 1€5000)

e Habitat survey data (species richness, abundaidg, F

* Remote Sensing (RS), aerial photography and GIS

Primary data: Habitat survey data of RDP/non RDfRasr

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&;aphytosociological and

vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.

They require an adequate detail level for distisguig among RDP participants/non

participants areas.

Spatial aspects: Farm level data (RDP) will be ss= in the context of neighbouring

areas to assess connectivity and diversity/spatialplexity.

Temporal dimension: The temporal dimension stridéypends on the frequency of land

cover data. RS, aerial photography and GIS-bastedoda help to partially overcome the

temporal gaps among data.

Data processing: Fragstats, ArcGIS Patch Analy&.or

Sensitivity to data quality: It is related to theadability of data regularly updated both

temporally and spatially.

Consequences of data gaps:

e CLC land cover data have minimum size of 25 hampapping unit. They provide a
proxy distribution of the variable under examinatiand thus, below this size, objects
are not mappable. This severely affects the reptaeeness of the evaluation of
actual aspects at the micro level, and thus iwscéffeness. Also photo-interpretation

techniques show limits in identifying structuratigmplex classes.
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4.2.3

FADN sample totally represents only 52% of the farand 86% of the Ultilised
Agricultural Area in the EU-15 (and potentially $e the new Member States). This
leads to the under-representation of small farrefir{dd in economic terms), that can
include a high concentration of a region’s HNV faim

Utilised Agricultural Area (UAA) partially excludgsom the data set the area actually
occupied by the agricultural business, for examptlout considering seasonal lets or
wintering/summering arrangements, as well as tlee aiscommon land and fallow
grazing.

Data volatility can potentially limit the temporand spatial effectiveness of
comparison. The nature of habitat patch-size i&ah very species-specific, and this
can have implications for the generalisation okagsh outputs, that could vary by
species and/or type of landscape.

Habitat patch size and their connectivity are 8yricelated in impacting on different
species at different times. Habitat connectivityuldobe integrated with specific
indices able to measure characteristics of landscapgmentation, including
landscape division, adjacency-based metrics, cohgthie splitting index, Shannon’s
Diversity Index, proximity, distance to a similaratph class and connectivity

measures.

Habitat patch size

1) Type of data:

Farm data (Agricultural Census, FADN - Area of feand eligible for RDP
measure)

Land cover (CLC) (i.e. semi-natural pastures anchdoess; traditional orchards;
mosaics of low-intensity crop types; fallow landanv intensity farming systems)
Land use at cadastral level

HNV created on farm under RDP

Landscape, Phytosociological and Vegetation mags, (E5000)

Habitat survey data (species richness, abundaiiie, F

Remote Sensing (RS), aerial photography and GIS

2) Primary data: Not required
3) Secondary data: IACS; CLC; FADN; LPIS; FSS; lscape, phytosociological and
vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.
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They require an adequate detail level for distisguig among RDP participants/non

participants areas.

4) Spatial aspects: Farm level data (RDP) will bseased in the context of neighbouring
areas to assess connectivity and diversity/spatialplexity.

5) Temporal dimension: The temporal dimension tyridepends on the frequency of land
cover and land use data. RS, aerial photographpsraad GIS-based data can help to
partially overcome the temporal gaps among data.

6) Data processing: Fragstats, ArcGIS Patch Analy&.

7) Sensitivity to data quality: It is related teethvailability of data regularly updated both
temporally and spatially.

8) Consequences of data gaps:

e CLC land cover data have minimum size of 25 hampapping unit. They just proxy
provide for a proxy distribution of examined vat@aland thus below this size objects
are not mappable. This severely affects the reptaeeness of the evaluation of
actual aspects at the micro level, and thus iwscéffeness. Also photo-interpretation
techniques show limits in identifying structuratlgmplex classes.

 FADN sample totally represents only 52% of the farand 86% of the Utilised
Agricultural Area in the EU-15 (and potentially $as the new Member States). Small
farms (defined in economic terms) are thus notigefitly represented. In this way,
the reference to UAA excludes partially from théadset the area actually occupied by
the agricultural business, for example without dd&isng seasonal lets or
wintering/summering arrangements, as well as the efscommon land and the
grazing of fallows.

« Data volatility can potentially limit the temporand spatial effectiveness of
comparison. The nature of habitat patch-size i&a very species-specific, and this
can have implications for the generalisation okagsh outputs, that could vary by
species and/or type of landscape.

» Habitat patch size and their connectivity are #jricelated in impacting on different
species at different times. Habitat patch sizeddd integrated with specific indices
able to measure characteristics of landscape framtien, including landscape
division, adjacency-based metrics, cohesion, thigtisg index, Shannon’s diversity,

proximity, distance to a similar patch class andnaxtivity measures.

4.2.4 Vegetation quality index
1) Type of data:

20



2)
3)

4)

5)

6)

7

8)

e Farm data (Agricultural Census, FADN - Area of fand eligible for RDP
measure)

 Land cover (CLC) (i.e. semi-natural pastures anchdowss; traditional orchards;
mosaics of low-intensity crop types; fallow landanv intensity farming systems)

* Land use at cadastral level

* HNV created on farm under RDP

e Landscape, Phytosociological and Vegetation mags, (£5000)

e Habitat survey data (species richness, abundaidg, F

* Remote Sensing (RS), aerial photography and GIS

Primary data: Not required

Secondary data: IACS; CLC; FADN; LPIS; FSS; kecape, phytosociological and

vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.

They require an adequate detail level for distisguig among RDP participants/non

participants areas.

Spatial aspects: Farm-level data (RDP) will bseased in the context of neighbouring

areas to assess connectivity and diversity/spatialplexity.

Temporal dimension: The temporal dimension tyridepends on the frequency of land

cover and land use data. RS, aerial photographpsraad GIS-based data can help to

partially overcome the temporal gaps among data.

Data processing: The data in raster format il used to calculate the indicator in

Fragstats, ArcGIS Patch Analyst or R.

Sensitivity to data quality: It is related teethvailability of data regularly updated both

temporally and spatially.

Consequences of data gaps:

CLC land cover data have minimum size of 25 hamapping unit. They just proxy

provide for a proxy distribution of examined vat@land thus below this size objects are

not mappable. This severely affects the represeatass of the evaluation of actual

aspects at the micro level, and thus its effeceégsnAlso photo-interpretation techniques

show limits in identifying structurally complex slses;

FADN sample totally represents only 52% of the farand 86% of the Utilised

Agricultural Area in the EU-15 (and potentially $em the new Member States). Small

farms (defined in economic terms) are thus notigefitly represented. In this way, the

reference to UAA excludes partially from the da¢h the area actually occupied by the

agricultural  business, for example without consitgr seasonal lets or
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wintering/summering arrangements, as well as tkeoisommon land and the grazing of
fallows;

» Data volatility can potentially limit the temporahd spatial effectiveness of comparison.
The nature of habitat patch-size is in fact vergcsps-specific, and this can have
implications for the generalization of researchpaoits, that could vary by species and/or
type of landscape;

* Habitat patch size and their connectivity are #yricelated in impacting on different
species at different times. The vegetation quatidex could be integrated with specific
indices able to measure characteristics of landséaggmentation, including landscape
division, adjacency-based metrics, cohesion, tHétisg index, Shannon’s diversity,

proximity, distance to a similar patch class andnaxtivity measures.

4.2.5 Spatial complexity
Required data are the same for habitat patch fzelitional data about habitats
(heterogeneity, edge per patch, and so on) maygeder the analysis of species if these

are targeted in the measure.
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4.3 Statistical Sampling with Spatial Analysis

Biodiversity Wildlife

4.3.1 Farmland Bird Index (FBI)

1)

2)
3)

4)

5)

6)

Type of data:
* Area of farmland participating in RDP (IACS)

Area of farmland eligible for RDP measure

* Land cover (CLC)

» Land use at cadastral level

» Soil: Integrate production, biological producti@od seeding and extensive meadows;
conservation of natural and semi-natural areas anmhdagrarian landscape;
environmental set aside; Productive; Not productive

» Habitat data (Managing Authority RDP 2007/2013)

» Biodiversity data: Richness; Abundance of agriaaltiirds species (FBI) (European
Rural Network)

* RS and aerial photography data

Primary data: Not required

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&;aphytosociological and

vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.

They require an adequate detail level for distisging between RDP participants/non

participants areas.

Spatial aspects: Evaluations should take pladeedfi¢ld/plot scale (to assess the benefits

of individual measures) and/or at landscape sdaleagsess wider-scale populations

benefits), as appropriate for the species beindiesiu For species that disperse widely

(for example most birds and bats), both scales Ibeayf interest. For species that are less

dispersive and slow to reproduce, it is essertia they are studied at the field scale or

patch scale, as populations will respond direatliptalised land management.

Temporal dimensions: Each Member State collected daiBa yearly during the period

2000 — 2012. However some regions have a moredreqlata collection.

Data processing: PCA; GLM; Software R. FBI is a tirsphecies index obtained by the

aggregation of a set of individual species indiaesg a geometric mean. Individual

indices are calculated for each species indepelyd@yt using the geometric mean, the

species are weighted equally in the indicators. \/ige species indices are provided for

a time period of different lengths, the chain metiwused in the indicator computation.
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7)

8)

Sensitivity to data quality: It is related to theadability of data regularly updated both
temporally and spatially.

Consequences of data gaps:

Data mainly exist at national and EU-level aggregatFBI should be calculated at a
lower level, by bio-geographical areas (differegitieultural habitats) on the basis of geo-
referenced data. Moreover, data strictly depend thy species movements and
inclinations. For example, some birds are lessiafiged in micro-habitat use than many
other taxa;

Species distribution at a given scale may not m#telpatterns of other taxa, population
trends may not always correlate with those of othea, and environmental degradation
can also result in positive population trends imeosituations. Moreover, over time,
specialised species of farmland birds represent bilbeiversity state well as their
sensitivity is high. On the other hand, common s®edo often even benefit from habitat
perturbations. Many species can change annualgbimdance and this may reflect a
variety of environmental factors, such as extrengather conditions in the breeding
season, poor winter conditions, changes in prexdgbi@ssure, or sampling error and
statistical noise. Long-term monitoring and the aéa wider range of species helps to
detect the underlying trends.

Landscapes are dynamic and are not static systEmes. management depends upon a
range of socio-economic, policy and environmentattiols. In most cases, however, the
FBI does not have such a good coverage or thedtataot coincide with areas under
specific measures. Therefore, the index should nibegiated with other previous or
ongoing bird monitoring data, if they exist, or domed with data of existing common
bird monitoring and special measure-specific stdla most cases, the evaluation of
individual measures or schemes requires ad hotighty replicated field studies;

The elaboration of monitoring sample strategiesfisn a challenging task, due to the
fact that farms are no identical, the landscapédififerent, the share of semi-natural
habitats is different, farm sizes are different. il these differences could severely
affect the bird impact indicator results and shdaddaken into account while monitoring
sample strategies are developed. Samples have tepbesentative in terms of habitat
and geographical location. Therefore, the best twayather representative sample is to
use large numbers of random plots. However, firdnobnstraints can undermine the

sampling process at smaller scales.
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4.3.2 Flowering plants of semi-natural habitats

1)

2)

3)

4)

5)

6)

7)

Type of data:

» Area of farmland participating in RDP (IACS)

» Area of farmland eligible for RDP measure

* Land cover (CLC)

» Land use at cadastral level

» Soil: Integrate production, biological productiosgeding and extensive meadows;
conservation of natural and semi-natural areas anmhdagrarian landscape;
environmental set aside; productive; non-productive

* Habitat (Managing Authority RDP 2007/2013)

» Biodiversity: Richness; species abundance

Primary data: Monitoring data are needed througbeemental plots in different sites

where participating and non-participating farmséntvbe selected.

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&caphytosociological and

vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.

They require an adequate level of detail for d@gtishing among RDP participant/non

participant areas.

Spatial aspects: Evaluations should take plackeati¢ld/plot scale (to assess the benefit

of individual measures) and/or at landscape scteagsess wider-scale population

benefits), as appropriate for the species beindiexiu For species that disperse widely

both scales may be of interest. For species tlealieas dispersive and slow to reproduce,

it is essential that they are studied at the fsddle or patch scale, as populations will

respond directly to localised land management.

Temporal dimensions: The availability of monitoridgta at the beginning and end of the

RDP programme should be preferred, although thle hignitoring costs may lead to a

more simple participant/non-participant survey.

Data processing: PCA; GLM; Software R. Floweringaml abundance scores are

expressed as the interval median value for eaderdn give an estimate of the number

of flowering units on each sampling area. Individualices are calculated for each

species independently. Species richness is testednhlysis of variance. Where the

species indices are provided for time periods @iedint lengths, repeated measures are

performed to test for average treatment effectssscall years.

Sensitivity to data quality: It is related to theadability of data regularly updated both

temporally and spatially.
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8) Consequences of data gaps:

* Flowering index is calculated at micro level, bp{geographical areas (different
agricultural habitats) on the basis of geo-refeeendata. Main challenge comes
from the assessment of the effect of land use dtipiauspatial scales (from
location-within-field to regions) on farmland bieérsity;

* Species distribution at a given scale may not mttetpatterns of other taxa, population
trends may not always correlate with those of othea, and environmental degradation
can also result in positive population trends imsaituations. Many species may present
annual changes in abundance that may reflect atyast environmental factors. Long-
term monitoring and use of a wider range of spebielps detecting the underlying
trends.

* Landscapes are dynamic and not static systemst iffagiagement depends upon a range
of socio-economic, policy and environmental corstrdh most cases, the risk is that
flowering indices do not have a good coverage erdhta do not coincide with areas
under specific measures. In these cases the inmerdsbe integrated. In most cases, the
evaluation of individual measures or schemes requad hoc and highly replicated field
studies.

* The elaboration of monitoring sample strategiesfisn a challenging task, due to that
farms are no identical — the landscape is differetite share of semi-natural habitats is
different — farm sizes are different — etc. All deedifferences could severely affect the
flowering index assessment and should be takenaotount while monitoring sample
strategies are decided. Samples have in fact tefresentative in terms of habitat and
geographical location. Therefore the best way tihayarepresentative sample is to use
large number of random plots, however financialstiaints can undermine the sampling
process at smaller scales.

9) Other: This approach results as useful in analyspegies diversity as well as to habitat
and landscape diversity. However, the enlargemesampling sites and the increase in

numbers of samples can be considered as added\dltield surveys.

4.3.3 Population trends of agriculture related butterfly species
Required data are the same. Additional data abopulption trends of agriculture
specific for butterfly species may provide for @nealysis of species if these are targeted

in the measure.

Water Quality
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4.3.4 Water quality (Nitrates in freshwater)

1)

2)

3)

4)

5)
6)

7)
8)

9)

Type of data:

* IACS or/and aggregated payment data for CAP and RB&sures

» Data on intervention logics of the different measur

* Land use: Map of irrigated areas

* Input data

* Water quality: Surplus of nitrogen in kg/ha (avhia at NUTS 1 level) (Gross
Nutrient Balance- GNB)

» Soil: Regional Soil Maps and Nitrate Vulnerable ZdiNVZ) (retrieved by cadastral
maps)

Primary data: Water use and fertilisation input ase collected by monitoring data at

farm level (micro-level analysis).

Secondary data: Nitrate fertilisers, FADN data,ioral and regional database on the

nitrogen (Census data, Nitrates Directive), intms.

Spatial aspects: Most of the analysis are carngdbfarm level (micro level).

Temporal dimensions: Annual values on Nitrates usedyriculture.

Data processing: Simplified balance of nitrogeffiaatn scale to estimate the surplus on

the basis of natural flows, chemical and organitiligation and removal from estimated

production (N), and simplified balance of phosplso{i8Os) at farm scale to estimate the

surplus on the basis of chemical and organic featibn and removal from estimated

production (P).

Sensitivity to data quality: High

Consequences of data gaps: GNB does not informhenfdrm (organic, ammonia,

nitrate) in which nitrogen is in the soil, for exgl®, nitrate is much more prone to

leaching, while organic N is rather stable anduisction of the carbon concentration in

the soil.

Other: GNB represents the theoretical nitrogen lsarpn the soil calculated by the

difference between the total quantity of nitrogeputs entering the soil and the quantity

of nitrogen outputs leaving the soil annually. Tiee of GNB as an indicator of the

potential N loss to aquatic system is significdmdyever it does not inform on the form

(organic, ammonia, nitrate) in which nitrogen islie soil. A better evaluation of N risk

to water quality would require estimation/measunetv@ gas emission (Net Nitrogen

Balance). Ideally, water quality monitoring (nitergfluxes measurements at the outlet of

agricultural catchments) would be the best method.
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4.3.5 Pesticide in Groundwater/surface water

1)

2)

3)
4)

5)
6)

7
8)

9)

Type of data:

* IACS or/and aggregated payment data for CAP and RB&sures

« Data on intervention logics of the different measur

e Land use: Maps of irrigated areas

* Input data

« Water quality: Presence of pesticide in groundwitéig/ha

e Soils: Regional soil maps;

* Farm surveys and Census data

 FADN data

Primary data: water use and fertilisation input ase collected by monitoring data at
farm level (micro-level analysis)

Secondary data: Farm level detailed

Spatial aspects: Regional scales - most of theysesilare carried out at farm level (micro
level).

Temporal dimensions: National and regional databasgesticide used.

Data processing: Simplified balance of pesticidéaah scale to estimate the surplus on
the basis of natural flows.

Sensitivity to data quality: High

Consequences of data gaps: In the case of poortliatquality of the analysis can be
compromised.

Other: Micro/macro linkages should be reached ftiinoaggregating farming region
pesticide at the local scale. However, this camwshmits in presenting information
because it masks the heterogeneity of responseshwdre expected from different
regions due to inherent intrinsic differences sashgeology, soil, climate and socio-
economic context. Aggregating scores by regiome€essary, should be conversely a

function of the rate of change of local agricultageas.

4.4 Hierarchical Models

4.4.1 Percentage of Utilised Agricultural Area farmed togenerate High Nature Value

1)

Type of data:
e« UAA area (Agricultural Census: IACS; FADN, FSS; 571

e Land cover (CLC) (i.e. semi-natural pastures anddows;
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2)
3)

4)

5)

6)

7)

8)

e Traditional orchards; mosaics of low-intensity crogpes; fallow land in low-
intensity farming systems

* Natural and semi-natural forests

* Land use at cadastral level

e Species and habitat databases

e Landscape data (natural and structural elememtsfigcape maps)

e Agricultural inputs data

e Farming systems

* Habitat data (habitat survey, Natura 2000 Network)

« Remote Sensing (RS), aerial photography and GIS

Primary data: Habitat survey data of RDP/non RD#girhierarchical sampled survey

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&;aphytosociological and

vegetation maps; habitat survey; Natura 2000 NekwiR6 and aerial photography data.

They require an adequate detail level for distisguig among RDP participants/non

participants areas.

Spatial aspects: The availability of data covetiing extent of the analysed region (e.g.

biodiversity data, livestock density etc.) at thepmpriate scale (farm) allows for

aggregation at the macro scale.

Temporal dimension: The temporal dimension stridéypends on the frequency of land-

cover data. RS, aerial photography and GIS-basedada help to partially overcome the

temporal gaps among data. HNV farmland refers tontend characterised by the

presence of particular land-cover types and patéeapecially semi-natural vegetation

and low-intensity crop mosaics) which indicate ttias farmland is valuable for nature

conservation. The presence of populations of pdaicwildlife species may also show

this. HNV farmland may exist at different scalesnfi the individual parcel to an entire

landscape.

Data processing: HNV farming system refers to kbthland cover (farmland) and the

way it is managed for production by a particulanfmmg system and practices. The data

process implies that the system as a whole (efgrrator even landscape level) is limited

to only one parcel. The most substantial data-msing task is in relation to the

aggregation of the single parcels.

Sensitivity to data quality: It is related to theadability of data regularly updated both

temporally and spatially.

Consequences of data gaps:

29



* Ideally, to identify the location and extent of HNAY a micro level, data sources would
be used to identify land where given land covees$ypoincide with given management
practices. The more the analytical level is clogetite parcel level, the higher the
accuracy in evaluation. In this way, combining dataland-cover types and farming
practices would allow us to identify a chosen seHdlV characteristics within the
region. However, there are currently severe datédtions, due to the required data not
being available to distinguish the full range of ¥idharacteristics at the level of a land
parcel or farm holding, or to accurately map tlagstribution across a region;

CLC data represent land cover and not land usetharsddo not contain information on
the intensity of management (e.g. input use, gopgnessure). CLC data have a minimum
size of 25 ha per mapping unit and only provide d&proxy distribution of HNV
farmland, and thus below this size objects aremappable. This severely affects the
representativeness of the evaluation of actual caspet the micro level, and thus its
effectiveness. This also implies that there will d#iculties in identifying patches of

HNV farmland within mixed classes, or when the daoamit class is mapped.

Photo-interpretation technigues show limits in diteg structurally complex classes.

The strength of the farming systems approach byguBiADN is that it relates to the
management practices of the farms. This meansRA&N can provide data for the
management needs of HNV farmland and support thetification of further potential
HNV areas. In monitoring terms, this means thatRA®N can be used to indicate the
pressure from farming in relation to nature valudswever, the main weakness of
FADN is that it represents only 52% of the farmsl &% of the Utilised Agricultural
Area in the EU-15 (and potentially less in the nédmber States). This ranges from
Ireland, where only 12% of the farms and 4% of thiised Agricultural Area are not
included, to Austria, where 58% of the farms anéo3& the Utilised Agricultural Area
are not represented. It is important to stress #ainomically small and 'non-
professional’ farms may in fact be physically lamyed provide a full-time activity,
particularly in marginal areas where the land haw Iproductivity but alternative
employment is scarce. This leads to the under-septation of small farms (defined in
economic terms) that can include a high conceotmaif a region’s HNV farming.

Referring to UAA partially excludes from the datt the area actually occupied by the
agricultural  business, for example without consitgr seasonal lets or
wintering/summering arrangements, as well as the afscommon land and fallow

grazing.
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9)

Other: In terms of micro/macro linkage, some Euaspexperiences exist. In France,
following a JRC methodology, data collected at fdeawel have been converted to be
generalised and to represent the average situatiotunicipality level. However, caution
is needed if municipalities are large and heteregas. The methodology is flexible and

could be adapted to different characteristics ohfag in different parts of Europe.

4.4.2 High natural value index (crop diversity index andstocking density index)

1)

2)
3)

4)

5)

6)

7)

8)

Types of data:

* Area of farmland participating in RDP (IACS)

* Area of farmland eligible for RDP measure

* UAA area (Agricultural Census: IACS; FADN, FSS; 91

e Land cover (CLC)

e Land use (cadastral level)

e Farm Structure Survey (FSS) High Nature Value data

* Remote Sensing (RS) and aerial photography

Primary data: No need for primary data

Secondary data: IACS; CLC; FADN; LPIS; FSS; langs;aphytosociological and
vegetation maps; habitat survey; Natura 2000 Nekwies and aerial photography data.
They require an adequate level of detail to distisly between RDP participant/non
participant areas.

Spatial aspects: The availability of data coveting extent of the analysed region (e.g.
biodiversity data, livestock density etc.) at thgpmpriate scale (farm) allows for
aggregation at the macro scale.

Temporal dimension: The temporal dimension stridipends on the frequency of the
land cover data. RS, aerial photography, GIS-base¢d can help to partially overcome
the temporal gaps among data.

Data processing: Fragstats, ArcGIS Patch Analy&.or

Sensitivity to data quality: Both the resolutiondathe extent of the analysis determine
the extent of error in the impact assessment.

Consequences of data gaps:

Ideally, to identify the location and extent of HNAY a micro level, data sources would
be used to identify land where given land-coveregypoincide with given management
practices. The more the analytical level is clogethte parcel level, the higher the
accuracy in evaluation. In this way, crossing dataland-cover types and on farming
practices would allow the identification of a chieset of HNV characteristics within the
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region. However, there are currently severe datatdtions, due to the fact that the
required data are not available to distinguishftitlerange of HNV characteristics at the
level of a land parcel or farm holding, or to a@ataly map their distribution across a
region.

e CLC data represent land cover and not land usettargldo not contain information on
the intensity of management (e.g. input use, grppnessure). CLC data have minimum
size of 25 ha per mapping unit, and only provide d&proxy distribution of HNV
farmland; thus below this size objects are not mabfgp This severely affects the
representativeness of the evaluation of actual cispet the micro level, and thus its
effectiveness. This also implies difficulties inemdifying patches of HNV farmland
within mixed classes, or when the dominant clagsapped.

» Photo-interpretation techniques show limits in dete structurally complex classes.

» The strength of the farming systems approach bygguBiADN is that it relates to the
management practices of the farms. This meansRA&N can provide data for the
management needs of HNV farmland and support thetification of further potential
HNV areas. In monitoring terms this means thatRA®N can be used to indicate the
pressure from farming in relation to nature valudswever, the main weakness of
FADN is that its sample totally represents only 5@Pthe farms and 86% of the Utilised
Agricultural Area in the EU-15 (and potentially $e81 the new Member States). This
ranges from Ireland, where only 12% of the farmd 4%o of the Utilised Agricultural
Area are not included, to Austria, where 58% of fhens and 38% of the Utilised
Agricultural Area are not represented. It is impattto stress that economically small
and 'non-professional' farms may in fact be phylsidarge and provide a full-time
activity, particularly in marginal areas where thed has low productivity but alternative
employment is scarce. This leads to the underreptason of small farms (defined in
economic terms), that can include a high conceotratf a region’s HNV farming.

» Referring to UAA partially excludes from the datet the area actually occupied by the
agricultural  business, for example without consiter seasonal lets or
wintering/summering arrangements, as well as tkeoisommon land and the grazing of

fallows.

4.4.3 Vegetation quality index
1) Type of data:
* Area of farmland participating in RDP (IACS)

» Area of farmland eligible for RDP measure
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2)
3)

4)

5)

6)

7)

8)

9)

» Topographic parameters (LANDMAP)

e Land cover (CLC)

* Land use at cadastral level

» Landscape, Phytosociological and Vegetation mags, (5000)

* RS and aerial photography data

Primary data: Not required

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&caphytosociological and
vegetation maps; habitat survey; Natura 2000 Ne&¥yWRE and aerial photography data.
They require an adequate level of detail to distisiy between RDP participant/non
participant areas.

Spatial aspects: Farm-level data (RDP) will be ss=@ in the context of neighbouring
areas to assess connectivity and diversity/spatialplexity.

Temporal dimension: The temporal dimension stridéypends on the frequency of land
cover and land-use data. RS, aerial photographpsmad GIS-based data can help to
partially overcome the temporal gaps among data.

Data processing: The data in raster format willused to calculate the indicator in
Fragstats, ArcGIS Patch Analyst or R.

Sensitivity to data quality: It is related to theadability of data regularly updated both
temporally and spatially.

Consequences of data gaps: Data volatility cannpiatly limit the temporal and spatial
effectiveness of comparison. The nature of halptth size is in fact very species-
specific, and this can have implications for thaegalisation of research outputs, that
could vary by species and/or type of landscape.itadlly, the habitat patch size can
have effects on different species at different ime

Other: HNV farmland refers to farmland charactetibg the presence of particular land
cover types and patterns (especially semi-natuegjetation and low-intensity crop
mosaics) which indicate that this farmland is vhleafor nature conservation. The
presence of populations of particular wildlife specmay also indicate this. HNV

farmland may exist at different scales, from thdividual parcel to an entire landscape.

4.5 Footprint (Carbon)

Climate Stability
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4.5.1 Emissions from agriculture (GHG emissions from agmulture: 1 CH,4, N,O and

1)

2)

3)

4)

5)
6)
7)
8)

CO; including energy use

Type of data:

* Area of farmland participating in RDP — IACS

* Land cover and land use

* Net emission of C@®plus all emissions of CHand NO during the production
process

e Carbon balance: flows in and out of cropland duthmgproduction

* Methane: enteric fermentation and emissions fromuremanagement

* NO: denitrification and nitrification processes ogtuy in the soil where crops are
grown.

Primary data: Input use monitoring data at farnel€micro-level analysis) (extension of

FADN)

Secondary data: Production of fuel, electricitycimaery, fertiliser, pesticide, and plastic

used in the production processes and emissionsgitive production of any replacement

animals not raised on the farm, annual values of @tXs using emission factors from

literature.

Spatial aspects: A significant dimension of theboar footprint (CF), which can be

extended to the whole footprint analysis, is reddréo its spatial aspects. In fact, the CF

is an indicator that lends itself well to the cddtion of a single production unit (farm).

For this the method could be a representativeeatrticro level. However, some problems

may occur in the scaling-up as the reference databaust be able to be statistically

representative, not only in the quality and quantif inputs purchased and used by

farmers, but also agricultural practices impleméntaurthermore, the complexity of the

analysis increases with the complexity of the adesd production systems (e.g., Mixed

farms compared to mono-cultural farming systems).

Temporal dimensions: Annual values of Q@its

Data processing: Statistical software

Sensitivity to data quality: High

Consequences of data gaps: CF measures the enemtalmmpact of a productive

activity on the global climate. The proposed inthcaccounts for all GHG emissions by

the agricultural sector. The unit of measuremenCBfis the equivalent tons of carbon

dioxide. In its initial stages, CF includes GHG @ipgion and emission during the life-

cycle of a product or service, from the extractodrraw materials to its final use. In this
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way, CF can be considered as a subset of dataedefream Life Cycle Assessment
(LCA). In order to compare different systems somandards exist to apply at
international level. In particular, this refersttee recent introduction of new regulations
published in 2013, containing 14,067 specific pphes, requirements and guidelines for
the CF quantification and communication of a prad{€~P), based on International
Standards on LCA for quantification (ISO 14040, 13@044) and on environmental
labels and declarations (1ISO 14020, ISO 14024,18@5).

4.5.2 Emissions from agriculture (GHG removal from agricuture: 2 CO2 from

1)

2)
3)

4)

5)

6)
7

LULUCF)

Type of data:

* Area of farmland participating in RDP — IACS

* Land cover and land use

« Net emission of C®plus all emissions of CHand NO during the production
process (chemical fertiliser application, rice paddesticides, plastic film, fuel for
machine, electricity for irrigation).

e Carbon balance: flows in and out of cropland dutimgproduction

* Methane: enteric fermentation and emissions fromuremanagement

* NO: de-nitrification and nitrification processes oaing in the soil where crops are
grown.

Primary data: Input use monitoring data at farnelev

Secondary data: Production of fuel, electricitycimaery, fertiliser, pesticide, and plastic

used in the production processes and emissionsgltire production of any replacement

animals not raised on the farm, annual values of @@s using emission factors from

literature.

Spatial aspects: CF can be applied to the singldyation unit (farm). In this way, it

could be relevant for the micro-level analysis. loer, some problems may occur in

scaling-up; for example, the reference databasaildhbe able to be statistically

representative, not just about the quality and ttyaaf inputs purchased and used by

farmers, but also for those implemented in agriealt practices. Furthermore, the more

the variables are to be considered in the produdistems, the more complex is CF

analysis (e.g., mixed farms compared to monoculfarening systems).

Temporal dimensions: Annual values of Q@its

Data processing: Statistical software and emisfgiotors from literature

Sensitivity to data quality: High
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8)

9)

Consequences of data gaps: CF measures the enemtalmmpact of a productive
activity on the global climate. The proposed inthcaccounts for all GHG emissions by
the agricultural sector. The unit of measuremenCBfis the equivalent tons of carbon
dioxide. In its initial stages, CF includes GHG @aipgion and emission during the life-
cycle of a product or service, from the extractodrraw materials to its final use. In this
way, CF can be considered as a subset of dataedefiom LCA. In order to compare
different systems some standards exist to applgtatnational level. In particular, this
refers to the recent introduction of new regulaigublished in 2013, and containing
14,067 specific principles, requirements and gunesl for the CF quantification and
communication of a product (CFP), based on Intewnat Standards on LCA for
guantification (ISO 14040, ISO 14044) and on enwinental labels and declarations
(ISO 14020, ISO 14024, ISO 14025).

Other: CQ emissions from agricultural soils (LULUCF) incluamly ‘cropland’ and
‘grassland’ categories. These account for emissidregsopland/grassland remaining the
same type of land use, and emissions from landested to cropland/grassland.

4.6 Footprint (Water)

Water Quality

4.6.1 Water abstraction

1)

2)
3)

4)

Types of data:

Area of farmland participating in RDP — IACS

Land cover and land use

Virtual water flows: Water supply, crop evapotranston

Rainwater use

Irrigation water required

Crops yield

Green water use and blue water use

Primary data: Input use monitoring data at farnelé€micro-level analysis)

Secondary data: Irrigation water and water requineithe production processes (FADN,
EUROSTAT)

Spatial aspects: WF is a method that can be apfiegcrosystems such as catchments
and farms. In this way, it could be a relevant riacro-level analysis. However, some
problems may occur in scaling up; for example, te&erence database should be

statistically representative of water consumptiord ause by farmers, but also for
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5)
6)
7
8)
9)

4.7

4.7.

1)

2)
3)

4)

5)
6)
7

consumption by irrigation. Furthermore, the grettternumber of variables considered in
the production systems, the more complex is theeWabotprint (WF) analysis (e.qg.,
mixed farms compared to mono-cultural farming syste

Temporal dimensions: Annual values of umits

Data processing: Statistical software and watesgoption factors from literature
Sensitivity to data quality: High

Consequences of data gaps:

Other: The weaknesses of the WF are: it repregeststhe quantity of water used
without an estimation of the related environmentglacts; the lack of required data; and
the fact that no uncertainty studies are availadken though uncertainty can be
significant.

Landscape Metrics
1 Fragmentation of land parcels

Type of data:

* Area of farmland participating in RDP (IACS)

* Area of farmland eligible for RDP measure

*  Topographic parameters (LANDMAP)

e Land cover (CLC)

* Land use at cadastral level

e Landscape, Phytosociological and Vegetation mags, (£5000)

* RS and aerial photography data

Primary data: No need for primary data

Secondary data: IACS; CLC; FADN; LPIS; FSS; lang&;aphytosociological and
vegetation maps; habitat survey; Natura 2000 Ne&tyWRE and aerial photography data.
They require an adequate detail level to distinguetween RDP participant/non
participant areas.

Spatial aspects: Although land cover/land use degaregularly updated, they are often
not temporally overlapped with RDP data.

Temporal dimension:

Data processing: Fragstats, ArcGIS Patch Analy&.or

Sensitivity to data quality: It is related to theadability of data regularly updated both

temporally and spatially.
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8)

Consequences of data gaps: Data volatility can npiatyy limit the significant

comparison, both temporally and spatially. The lefedetail, disturbing agent, pattern
and analysed species for landscape fragmentati®mntaications for the generalisation
of research outputs, as responses could vary bgiespand/or type of landscape. In
addition, the effects of habitat fragmentation aifiecent species can occur at different
times. These measures have been integrated over \ith more sophisticated and
innovative indices to measure specific characiessof landscape fragmentation,
including landscape division, adjacency-based w®trcohesion, the splitting index,
Shannon’s Diversity Index, proximity, distance tgimilar patch class and connectivity

measures.

4.7.2 Habitat patch shape

Required data are the same for fragmentation af laawrcels. Additional data about
habitats (e.g., heterogeneity, edge per patch) pnayide for the analysis of species if

these are targeted in the measure.

4.7.3 Spatial complexity

Required data are the same for fragmentation af laarcels. Additional data about
habitats (e.g., heterogeneity, edge per patch) pnayide for the analysis of species if
these are targeted in the measure.

4.8 Farm Survey

Climate Stability

4.8.1 Production of renewable energy from agriculture

1)

2)
3)

Types of data:

* Area of farmland participating in RDP — IACS

e Land cover (CLC)

e Land use

* Tonnes of oil equivalent and % of total productioh production of renewable
energy from agriculture and forestry

Primary data: Input use monitoring data at farnelémicro-level analysis)

Secondary data: National data for agriculture (Ebs€VER barometer for data on

biogas, European Biodiesel Board for data on bgaljePURE for data on bioethanol

data prepared by DG AGRI) and for forestry andltpt@duction Eurostat — Energy

statistics (Supply, transformation, consumption).
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4)
5)

6)
7
8)
9)

Spatial aspects: Farm level

Temporal dimensions: Annual data on crude oil, ppdducts, natural gas, electricity,
solid fuels and renewable covering the full speutraf the energy balances positions
from supply through transformation to final eneogynsumption by sector and fuel type.
Data processing: Statistical software

Sensitivity to data quality: High

Consequences of data gaps:

Other: Annual data collections cover the EU, theopaan Economic Area countries
Iceland and Norway, and the Candidate Countries ®MR Croatia and Turkey, with

time-series reaching back to 1990. Temporal coweraffom 1990 onwards.

4.8.2 Direct use of energy in agriculture

1)

2)

3)

4)
5)

6)
7)

8)

9)

Types of data:

e Direct use of energy in agriculture/forestry

» Direct use of energy in food processing

Primary data: Data at farm level

Secondary data: Eurostat data from the joint |IEAJDEEuUrostat-UNECE
guestionnaires.

Spatial aspects: Farm level

Temporal dimensions: Annual and monthly data secmger EU Member States and
Candidate Countries

Data processing: Statistical software and questivas.

Sensitivity to data quality: High

Consequences of data gaps: Energy consumption hbguligre may therefore be
overestimated in countries with significant forggir fisheries sectors.

Other: Though the quality of energy statistics isneyally high, data on energy
consumption by agriculture are of lower quality daeerrors and incomplete data. The
indicator only refers to direct use of energy byi@adture. Indirect energy used in
agriculture for fertilisers, pesticides, animaldeand agricultural machinery, which are
produced using large amounts of energy, is notuded. Data is only available at
national level. Annual data on crude oil, oil proti) natural gas, electricity, solid fuels
and renewables covers the full spectrum of the gghéalance position from supply
through transformation to final energy consumptioy sector and fuel type. The

measurement of energy quantities includes producaded (including by country of
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origin/destination), transformed and consumed aB as structural characteristics of

energy production/transformation installations.

4.8.3 Emissions from agriculture (Ammonia emissions fromagriculture)

1)

2)
3)
4)

5)
6)
7)
8)

Type of data:
» Total ammonia emissions from agriculture
» N-fertiliser

» Cattle dairy

Cattle non-dairy

* Swine

Laying hens
Primary data: Monitoring data at farm level (midewel analysis)
Secondary data: Annual data on ammonia emissions &griculture (FADN, EEA)
Spatial aspects: Detail is NUTS 3; however the eyrderives from GHG data on
UNFCCC
Temporal dimensions: Annual
Data processing: Statistical software
Sensitivity to data quality: High

Consequences of data gaps:

Water Quality

4.8.4 Water abstraction in agriculture

1)

2)

3)
4)

Type of data:

e Land cover data (CLC)

e Land-use data and data on meadows and grasslantdutien
e Land-cover data (e.g. CLC Land cover)

« Data on biodiversity (e.g., FBI, GIS Maps Natur@@p

e Land-use data and data on meadows and grasslaridutien
e Farm-input data

* HNV created on farm under RDP

* FADN data

Primary data: Soil and input use monitoring datdaatm level (micro-level analysis)
(FADN, IACS)

Secondary data: Land-cover data, habitat data,rA2000 data
Spatial aspects: Farm level
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5) Temporal dimensions: Annual (FBI), periodic (CLC)

6) Data processing: Statistical software

7) Sensitivity to data quality:

8) Consequences of data gaps:

9) Other: The primary data collection is enhanced byadditional survey to assess water
guantity, as enacted by new updates provided byEtirepean Commission (Reg (EU)
385/2012).

Biodiversity (HNV)

4.8.5 % UAA under Natura 2000 (Protected forest)
1) Type of data:
* % UAA under Natura 2000
e Land-cover data (CLC)
* Biodiversity (e.g., FBI, GIS maps, Natura 2000)
* Input use
* HNV created on farm under RDP

2) Primary data: Soil and input use monitoring datianh level

3) Secondary data: Land cover data, habitat data,r&A2@00 data

4) Spatial aspects: Farm level

5) Temporal dimensions: Periodic

6) Data processing: Fragstats, ArcGIS Patch Analy&.or

7) Sensitivity to data quality:

8) Consequences of data gaps:

9) Other: It is not possible to define a common mettagly for the whole EU. For example,
Germany has taken the sampling approach for HN¥hl&rd recognising about 1,000
sites, each of 100 ha, while some other countsigs) as Sweden and UK, have landscape
or countryside surveys that may be useful for degiely HNV survey methods. However,
surveys of established sample sites could be conmgrieed with random sample surveys
outside these sites. Random sample surveys ofrigrpractices are undertaken as part of
FSS data gathering, and could be extended to ¢dM& farming criteria. These surveys
should allow a comparison of trends in HNV charasties on farms that participate in

RD measures, with trends on farms that do notqpaie.

4.8.6 Crop diversity index
1) Type of data:
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e Land cover (CLC)
* Biodiversity (e.g., FBI, GIS maps, Natura 2000)
e Land-use data and data on meadows and grasslantdutien
e Farm input data
* HNV created on farm under RDP
2) Primary data: Soil and input use monitoring datdaam level (micro level analysis)
(FADN, IACS)
3) Secondary data: Land-cover data, habitat data,ral200 data
4) Spatial aspects: Farm level
5) Temporal dimensions: Annual (FBI), periodic (CLC)
6) Data processing: Fragstats, ArcGIS Patch Analy&.or
7) Sensitivity to data quality:

8) Consequences of data gaps:

4.8.7 Conservation status of agricultural habitats (grasknd)
1) Type of data:

* Land cover (CLC)

e Assessments of agricultural habitats  (grasslandshat t have a
favourable/unfavourable-inadequate/unfavourabldibaimediate conservation
status: hectares and % of total assessments datsbi

« Data on biodiversity (e.g., FBI, GIS maps, Natuba®

e Land use; meadows and grassland distribution

* HNV created on farm under RDP

2) Primary data: Soil-coverage data

3) Secondary data: Land-cover data, habitat data,r&l2000 data, national data prepared
by DG ENV.

4) Spatial aspects: Farm level

5) Temporal dimensions: Periodic (CLC)

6) Data processing: Fragstats, ArcGIS Patch Analy&.or

7) Sensitivity to data quality:

8) Consequences of data gaps:

4.8.8 Farming intensity
1) Type of data:

42



2)
3)
4)
5)
6)
7)
8)
9)

 UAA managed by farms with low/medium/high inputensity per ha (% of total
UAA)

* Areas of extensive grazing: UAA utilised for exteesgrazing (UAA with livestock
density<l LU/ha of forage area) (% of total UAA)

* Inputs considered for the sub-indicator ‘Farm inpuénsity’: fertilisers, pesticides
and feedstuff purchased by the holdings.

* Areas of extensive grazing: grazing livestock piduaiun (cattle, sheep, goat) with a
stocking density not exceeding 1 livestock unit parof forage area (forage crops,
permanent pastures and meadows and common land).

* Farm input

Primary data: Soil and input use monitoring dateaath level (FADN, IACS)

Secondary data: FADN and EUROSTAT

Spatial aspects: Farm level

Temporal dimensions: Annual

Data processing: Fragstats, ArcGIS Patch Analy&.or

Sensitivity to data quality: Low

Consequences of data gaps:

Other: This sub-indicator is based on the agrorenmental indicator 15

‘Intensification/extensification’, which measurégttrends of these inputs use.

Biodiversity Wildlife

4.8.9 Stock and Change of linear habitats and biotopes iagricultural landscapes

1)

2)

3)

4)
5)

Type of data:
* Land cover data (CLC)
» Data on biodiversity (eg. FBI, GIS maps, Natura@00
» Land use and meadows and grassland distribution
e Farm input data
* HNV created on farm under RDP
Primary data: Soil and input use monitoring datdaatm level (micro-level analysis)
(FADN, IACS)
Secondary data: Farm Bird Index at regional lek&P()); land cover data, habitat data,
Natura 2000 data at regional level
Spatial aspects: Farm level
Temporal dimensions: Annual (FBI), periodic (CLC)
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6)
7
8)

Data processing: Fragstats, ArcGIS Patch Analy&.or
Sensitivity to data quality:

Consequences of data gaps:

Landscape

4.8.10 Protection of Landscape and specific natural elemés

1)

2)

3)
4)
5)
6)
7)
8)

Type of data:

e Land-cover data (CLC)

» Data on biodiversity (e.g., FBI, GIS maps, Natuba®@

* Land-use data and data on meadows and grasslaridutien
* Farm-input data

* HNV created on farm under RDP

Primary data: Soil and input use monitoring datdaain level (micro level analysis)
(FADN, IACS)

Secondary data: Land-cover data, habitat data,ral2Q00 data
Spatial aspects: Farm level

Temporal dimensions: Annual (FBI), periodic (CLC)

Data processing: Fragstats, ArcGIS Patch Analy&.or
Sensitivity to data quality:

Consequences of data gaps:

4.8.11 Stock and change of linear habitats and biotopes iagricultural landscapes

1)

2)

3)
4)
5)
6)
7

Type of data:

e Land-cover data (CLC)

« Data on biodiversity (e.g., FBI, GIS maps, Natuba®@

* Land use and meadows and grassland distribution

* HNV created on farm under RDP

e Farm-input data

Primary data: Soil and input use monitoring datdaam level (micro-level analysis)
(FADN, IACS)

Secondary data: Land-cover data, habitat data,rA2@00 data
Spatial aspects: Farm level

Temporal dimensions: Annual (FBI), periodic (CLC)

Data processing: Fragstats, ArcGIS Patch Analy&.or
Sensitivity to data quality:
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8) Consequences of data gaps:

4.9 Mixed Method approach

Animal Welfare

4.9.1 Quality of livestock housing

1) Type of data:

Input — Output tables at national or regional level

Agriculture investments

Measure for the livestock sectors

Area of farmland participating in RDP — IACS

Area of farmland eligible for RDP measure

IACS data for CAP and RDP measures

FADN and agricultural census

Economic data of other sectors (e.g. down and eg@strsectors), depending on the
level of sectorial disaggregation

Livestock system

2) Primary data: Requires monitoring data from farmveys. Sample strategy of selected

farms should cover a representative sample ofréifitelivestock and husbandry systems

and include RDP patrticipating and non-participafegns.

3) Secondary data: FADN and Census data. They reqdeguate detail to be able to

distinguish differences in land use and land cowéh the participating and non-

participating areas. This method is based on fawetldata which can be aggregated and

analysed at different farm levels. Instead of spatariations, differentiation of different

farm types and livestock systems and husbandrgmgsare more important for animal-

welfare impacts.

4) Spatial aspects: The method can be used for tlessmeent at different spatial levels by

using different type of resolution data. Howevare do the data dependency, caution is

necessary in comparing results by different lewais by beneficiary/non-beneficiary

analysis.

5) Temporal dimensions: Updates for data are periatkpendent on the type of datasets

and data sources. However, often these data dovedap with RDP programme cycles.

6) Data processing: It may impair the ability to meastihe impact of RDP on this public

good.

7) Sensitivity to data quality:
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8) Consequences of data gaps:
9) Others: Household or/and farm surveys might be egdd obtain additional farm and
household data.

4.9.2 Grazing area / outdoor access
1) Types of data needed:
* Input — Output tables at national or regional level
« Agriculture investments, measure for the livestee&tors
* Area of farmland participating in RDP — IACS
* Area of farmland eligible for RDP measure
* |ACS data for CAP and RDP measures
* FADN and agricultural census data
* Economic data of other sectors (e.g. down and eg@strsectors), depending on the
level of sectorial disaggregation
* Animal livestock. If applied at smaller regionalé, household or/and farm surveys
might be needed to obtain additional data.

2) Primary data: No need for primary data

3) Secondary data: The data required are secondaywlaich require adequate detail to be
able to distinguish differences in land use andl laover with participating and non-
participating areas.

4) Spatial aspects: The method can be used for tlessament at different spatial levels by
using different types of resolution data. Howere to the data dependency, caution is
necessary in comparing results by different lewatsl by beneficiary/non-beneficiary
analysis.

5) Temporal dimension: Updates for data are periatBpendent on the type of datasets and
data sources. However, often these data do nolapveith RDP programme cycles.

6) Data processing: It may impair the ability to meastne impact of RDP on this public
good.

7) Sensitivity to data quality:

8) Consequences of data gaps:
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5 Comparison of the Data and Monitoring Requirements of the
Candidate Methods
Although there have been recent advancements ihadelogies for the evaluation of the
environmental impacts of RDP, literature reviewaksholders interviews and focus groups
previously conducted by WP4, WP5 and WP9 withinEIN/IEVAL project highlighted the
lack of adequate and specific data that could unoher the results of evaluation exercises.
The analysis in Section 4 about the detailed deon of data requirements for each selected
method reported similar results. Data availabilapd reliability and degree of accuracy in
generalising results, are the main emerging chgdlerwithin environmental evaluation for
RDPs, particularly for some public goods and sekbehethods. The long-term unavailability
of specific datasets and the lack of appropriaterordievel data for the selected public goods
when assessing a vast range of environmental Vesiaould undermine the accuracy in the
evaluation exercise. Thus, suitable data, datasetslata sources need to be identified, which
are causally linked to each other and frequentlynitboced. The next Subsections will
summarise the key aspects of the data-monitoriggirements of the candidate methods.
Subsection 5.1 matches the outputs of the Sectiabodit the data requirement for selected
method for each public good. Additionally, Subsattb.2 aims to score the required data in
relation to the selected micro-level methods, adsgfour scores on the basis of the specific
quality of data, datasets and data sources. Sutnseri3 provides for some comments of

main results from Subsections 5.1 and 5.2.

5.1 Comparison of theData and Monitoring Requirement of theCandidate
Methods

The following summary tables assess the data reqpants of the different methods,

highlighting differences in the principal requiremt® with respect to data types, level of
detail, spatial and temporal dimensions, data @sing, applicability in case-study areas and
micro/macro linkage. The assessment of the datairasgents will be reviewed during and

after the case study testing, with the aim of dgvelg a classification of the data and
monitoring requirements of the tested micro-lewaleation methods for the methodological
handbook.
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Table 3 Summary Table — Climate Stability

Dimensions

Carbon footprint

Farm Survey

Type of data

The footprint approach requirg

specific data for the system

referred to matter and energ
flows

Required data from input
output statistics, GHG inventor
and agricultural data bases (e
IACS, FADN, Census, Eurosta
and data from EEA)

Se

1y

y
g.

at

Farm survey provides a detaile
profle of the potential
environmental performance ¢
farms

The required data are relative
ammonia emissions, productid
of renewable energy and dire
use of energy in agriculture

2d

to

=]

Primary monitoring data

Input use

Primary data on changes
agricultural practices an
ammonia emissions are requirg

n
0
d

Sample size

Large sample of farms (e.g.

correspondent to FADN's fiel
of observation)

l

Large sample of farms (e.g.

correspondent to FADN's fiel
of observation)

)

Spatial dimension

CF is an indicator that lend
itself well to the calculation of g
the single production unit (farm
Method representative at th
micro level

The spatial dimension g
ammonia emission data
NUTS 2

Farm level in case of productig
of renewable energy and ener
use

f
s

=]

Jy

Temporal dimension

Input-output tables periodicall
updated

Ammonia emission, energy us
and production are annual
updated

(0]

Processing requirements

CF can be considered as a sub
of data derived from LCA
approach. LCA is based o
International Standards (IS
14040, ISO 14044) and o
environmental labels an
declarations (ISO 14020, IS
14024, 1SO 14025)

OS5 US

Data can be processed wi
common statistical software

th

Applicability in case-study areas

The complexity of the analysi
increases with the complexity ¢
the considered typology d
production systems (e.g., Mixe
farms compared to mong
cultural farming systems)

S
f
f
d

Depending on availability o
required data

Micro-macro linkage

Problems may occur in scaling- *

up as the reference databg
must be able to be statistical
representative, not only in th
quality and quantity of input
purchased and used by farme
but also the implemente

se
y
e

5
Is,
d

agricultural practices

Depends on availability of dat
required at farm level fo
participating and non
participating farms

D
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Table 4 Summary Table — Water Quality

Dimensions

Biophysical Model

Water footprint

Farm Survey

Type of data

Biophysical model require
a series of input dat
(consumption of fertilisers

Gross Input of manure an
other Inputs)

Potential surplus o)
nitrogen (GNS) on
agricultural land  and
potential surplus of

phosphorus on agriculturg
land (kg /halyear)
Secondary  data
Agricultural Census; CLC
FADN; LPIS; FSS)

(e.g.

»]

A

d

il

e« The footprint approac
requires specific data fa
the system referred t
water flows

e Input — output data an
agricultural database
(e.g. IACS, FADN,
Census, Eurostat and dd
from EEA).

U=

[2)

e Farm survey provides fo
a detailed profile of the
potential environmenta
performance of farms

* Required data are relate
to water quantity used fo
agricultural activities

ta

o

Primary monitoring
data

Water use and fertilizatio
input use
Monitoring data at farm

n

*  Water use
fertilization input use
¢ Monitoring data at farm

and

*  Water use
fertilization input use
* Monitoring data at farm

andg

level level level
Sample size e Farm sample (e.g., FADN's « Farm sample (e.g), * Farm sample (e.g.
field of observation) FADN's field of FADN's field of
observation) observation)

DQ_‘(U)

Spatial dimension | « Data applied at the « CF is an indicator that = Farm level
farm/parcel level, strictly lends itself well to the
dependent by sample size calculation of a the single
(FADN, CLC) production unit (farm)
Temporal e The update for data is ¢« Input-output tables oftepn « The update for data i
dimension periodic, dependent by the  only updated periodically] periodic, dependent b
type of datasets and data the type of datasets ar
sources, often not in sink data sources, often not
with RDP program cycle sink with RDP program
e Gross Nutrient Balance (#
year average)
Processing e GNB is calculated as the« LCA is based on ¢ Data can be processe
requirements balance between inputs and  International  Standards with common statistical

outputs of nutrients to th
agricultural soil

D

(ISO 14040, ISO 14044
and on environmentg
labels and declaration
(ISO 14020, ISO 14024
ISO 14025)

n

software

2d

Applicability in
case-study areas

Depending on the
availability of monitoring
data on water quality

e The complexity of the
analysis increases wit]
the complexity of the

« Depending on availability
of data required.

considered production
systems
Micro-macro e Problems may occur in ¢« Problems may occur in ¢ Problems may occur i
linkage scaling-up in case of scaling-up in case of scaling-up in case o0
database is not statistically = database is not database is na
representative statistically representative statistically representativ

D~ = =
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Table 5 Summary Table — Soil

Dimensions

Biophysical Model

Type of data

Biophysical model requires a series of input datay.(ecrop
management, soil type and agricultural inputs)

Land cover (CLC) Land Parcel Information System @&RIGIS
data)and Land use at cadastral level

Soils data: Regional Soil Maps and slope (%)

Primary monitoring data

No primary data are required

Sample size

Farm level

Spatial dimension

Data should be applied at the farm/parcel leveléher they are
strictly dependent by the sample size of data &sur&ADN,
CLC).

It is possible to have information at different déwf detail and
using aggregation between the results of detadedssment.

Temporal dimension

The temporal dimension strictly depends on theueegy of the
land cover data. GIS-based data can help to ggrtaercome the|
temporal gaps among data.

Processing requirements

Fragstats, ArcGIS Patch Analyst or R

Applicability in case-study
areas

Required case-study areas with a good availabifitynonitoring
data on soil quality

Micro-macro linkage

Problems may occur in scaling-up in case of dawmhasnot
statistically representative
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Table 6 Summary Table — Biodiversity HNV

Dimensions

Spatial Analyses with geo-
statistical approach

Hierarchical Model

Farm Survey

Type of data

Land cover (CLC) (i.e|
semi-natural pastures ar
meadows traditional

orchards; mosaics of low
intensity crop types; fallow
land in low intensity
farming systems)

% UAA under Natura 2000
Biodiversity (e.g., FBI, GIS
maps, Natura 2000)

d

Land cover (CLC) (i.e
semi-natural pastures arj
meadows traditional

orchards; mosaics of low
intensity crop types; fallow
land in low intensity
farming systems)

% UAA under Natura 2000
Biodiversity (e.g., FBI, GIS
maps, Natura 2000)

d

% UAA under Natura
2000, Land cover data
(CLC), Biodiversity (e.g.,
FBI, GIS maps, Naturx
2000), HNV created o
farm under RDP

e HNV created on farn] « HNV created on farm
under RDP under RDP
e Land use at cadastral level, = Land use at cadastral level|,
« Landscape, « Landscape,
Phytosociological ang Phytosociological ang
Vegetation maps (e.g|, Vegetation maps (e.g|,
1:5000) 1:5000)
Primary e Habitat survey data of « No primary data are o Habitat survey data of
monitoring data RDP/non RDP  areas; required RDP/non RDP  areas;
hierarchical sampled hierarchical sampled
survey survey

Sample size

Farm sample (e.g., FADN!
field of observation)

Farm sample (e.g., FADN]
field of observation)

[2)

Farm sample (e.g., FADN's
field of observation)

Spatial dimension

Data should be applied 3

=3

3\

Data should be applied

Data should be applied at

the farm/parcel level the  farm/parcel level the  farm/parcel level
however they are strictly however they are strictly however they are strictly
dependent by the sample dependent by the sample dependent by the samp|e
size of data sources size of data sources size of data sources
(FADN, CLC). (FADN, CLC). (FADN, CLC).

Temporal e The update for data is « The update for data is * The update for data is

dimension periodic, dependent by the periodic, dependent by the periodic, dependent by the
type of datasets and data type of datasets and data type of datasets and data
sources, often not in sink sources, often not in sink sources, often not in sink
with RDP program cycle with RDP program cycle with RDP program cycle

Processing * Statistical software * Statistical software * Statistical software

requirements

Applicability in
case-study areas

Required case-study are
with a good availability of
monitoring data

Required case-study are
with a good availability of
monitoring data

Required case-study areas
with a good availability of
monitoring data

Micro-macro
linkage

Problems may occur if
scaling-up in case 0O
database is not statistical

representative

Problems may occur i
scaling-up in case O
database is not statistical

representative

Problems may occur in
scaling-up in case of
database is not statistical
representative

<
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Table 7 Summary Table — Biodiversity Wildlife

Dimensions

Statistical sampling with spatial analysis

Farm Survey

Type of data

Richness; Abundance of agriculturab
birds species (FBI) (European Rural
Network)
Secondary data: Area of farmlanc
participating in RDP (IACS); Lang
cover (CLC) Land use at cadastral level
and Habitat data (Managing Authority
RDP 2007/2013)

Richness; Abundance of agricultura
birds species (FBI) (European Rural
Network)
Secondary data: Area of farmland
participating in RDP (IACS); Land
cover (CLC) Land use at cadastral
level and Habitat data (Managing
Authority RDP 2007/2013)

Primary monitoring data

No primary data are required .

Biodiversity survey data of RDP/ngn
RDP areas

Sample size

Farm sample (e.g., FADN's field ofe
observation)

Farm sample (e.g., FADN's field of
observation)

Spatial dimension

Evaluations should take place at the

field/plot scale or at landscape scale (to
assess wider-scale populations benefits),
as appropriate for the species being

studied

Method can be applied at different
spatial levels, but most useful
application for RDP evaluation with
detailed farm data

Temporal dimension

Each Member State collected FBI data

yearly during the period 2000 — 2012.

Data are periodically updated
dependent by the type of datasets
and data sources, often not in sihk
with RDP program cycle

Processing requirements

PCA; GLM; Software R. .
FBI is a multi-species index obtained py
the aggregation of a set of individual
species indices using a geometric mean.

Statistical software

Applicability
areas

in case-study

Required case-study areas with a good

availability of monitoring data

Required case-study areas with| a
good availability of monitoring data,

Micro-macro linkage

Data mainly exist at national and EUr
level aggregation. FBI should he
calculated at a lower level, by bio-
geographical areas (different agricultutal

habitats) on the basis of geo-referenced

data.

It depends from the data
representativeness. Often data do hot
represent a significant sample to pe
up-scaled at macro level
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Table 8 Summary Table — Landscape

Dimensions

Landscape metrics

Farm Survey

Type of data

Data required mainly refers to lan
use, land cover, landscape a
biodiversity data

Application at micro level largely
relies on secondary data (e
Agricultural Census, IACS; CLC
FADN; LPIS; FSS); landscape
vegetation maps; habitat surve
Natura 2000 Network; RS an
aerial photography data

ob
nel

Q

Yo
do

Land cover data (CLC)
Biodiversity data (e.g., FBI, GIS
maps, Natura 2000)

Land use data and data
meadows and grassla
distribution

Farm input data

HNV created on farm under RDP
Soil and input use data at far
level (FADN, IACS)

bn

Primary monitoring data

No primary data are required

Biodiversity survey data 0
RDP/non RDP areas

Sample size

Farm sample (e.g., FADN's fiel
of observation)

do

Farm sample (e.g., FADN's fiel
of observation)

Spatial dimension

Data should be applied at th
farm/parcel level, however the
are strictly dependent by th
sample size of data sourc
(FADN, CLC). For example, thg
minimum mappable area b
FADN is 25 ha, and it is no
completely fit for this analysis g
the micro level

e
y
e
e
y
it
t

Method can be applied at differe
spatial levels, but most usefi
application for RDP evaluatio
with detailed farm data

nt

h

Temporal dimension

Data are periodically update
dependent by the type of datas
and data sources, often not in si
with RDP program cycle

ots
nk

Updates for data are periodi
dependent by the type of datas
and data sources. However, oft
these data do not overlap wi
RDP program cycle

O

pts
en

Processing requirements

Fragstats, ArcGIS Patch Analy|
or R.

2]
<

Statistical software

Applicability in case-study areas | « Requires case-study areas with & Requires case-study areas with a
comprehensive database of farm  comprehensive database (farm
management and  livestock|s level)
characteristics.

e Links evaluation with contextugl
information and improves
assessment of causal linkages
(assess connectivity and pattern)

Micro-macro linkage e It depends from the data*e It depends from the data
representativeness. Often data [do representativeness. Often data |do
not represent a significant sampgle  not represent a significant sample

to be up-scaled at macro level

to be up-scaled at macro level
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Table 9 Summary Table — Animal Welfare

Dimensions

Mixed Method Approach

Type of data

Agriculture investments, measure for the livestock

sectors
Secondary data: e.g. Area of farmland eligibleR@P

measure, |IACS data for CAP and RDP measures,
FADN and agricultural census, Economic data of othe

sectors (e.g. down and upstream sectors),

Primary monitoring data

Requires monitoring data from farm surveys

Sample strategy of selected farms should cover a
representative sample of different livestock and

husbandry systems and include participating and
participating to RDP

non

Sample size

Farm sample (e.g., FADN's field of observation)

Spatial dimension

Data should be applied at the farm/parcel le
however they are strictly dependent by the sampke
of data sources (FADN, CLC)

el,

[

Temporal dimension

Data are periodically updated, dependent by the tfp
datasets and data sources. However, often theaaldat

not overlap with RDP programme cycle

Processing requirements

Complex sampling design of multi-level observatians

farm level

Applicability in case-study areas

Requires case-study areas with a good availability o

monitoring data on livestock

Micro-macro linkage

Mixed Method Approach allows to combine or to li

Nk

micro and macro level analysis using one consistent

sampling and data set
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5.2 Comparative Score of the Data and Monitoring Requiement of the
Candidate Methods

Based on these statements, the Summary Tablessabelow aim to score the data quality
in relation to the selected micro-level methods dach impact indicator. Four scores have
thus been assigned in relation to the specificityuaf data, datasets and data sources: Low
(+), Low/Medium (++), Medium/High (+++), High (++9+ These scores represent the
weighted average evaluated for each indicatoredltd the methods for that specific public
good. For example, the score reported in the Summable - Soil, evaluated through the
method Biophysical Model, is the result of a weeghtaverage of the score applied to the
CMEF Impact Indicators ‘Soil Erosion by Water (% WAA affected by certain rate of soil
erosion)’ and ‘Soil organic matter in arable larab, reported in Table 3.1.

Low (+) score indicates that:

* the availability is poor for the biggest part op&g of data

* sources do not provide for adequate data

* available types of data are not fit to the requiatrof the selected method

« data cannot be up-scaled or aggregated

* the spatial dimension of data does not overlap@dRDP one

* the temporal dimension of data does not overlahadrDP one

* the data processing is inadequate for the requinenfehe selected method.
Generally, data quality can be considered as pmagfaluation exercise.
Low/Medium (++) score indicates that:

« the availability is sufficient for few types of dat

* sources provide for few types of adequate data

* few types of data fit to the requirement of theest#d method

» few types of data can be up-scaled or aggregated

* the spatial dimension of few types of data overlaphe RDP one

* the temporal dimension of few types of data overlapthe RDP one

* the processing of few types of data fits for theguieement of the selected method.
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Generally, the quality of few types of data carcbesidered as good for evaluation exercise.
Medium/High (+++) score indicates that:

* the availability is good for several types of data

* sources provide for several types of adequate data

* several types of data fit to the requirement ofsblected method

* several types of data can be up-scaled or aggkgate

* the spatial dimension of several types of datalapsrto the RDP one

« the temporal dimension of several types of datalaps to the RDP one

* the processing of several types of data fits ta¢lgeirement of the selected method.

Generally, the quality of several types of data banconsidered as good for evaluation

exercise.
High (++++) score indicates that:
« the availability is high for nearly all the typekdata
* sources provide nearly all the types of data
* nearly all the types of data can be up-scaled greagted
* the spatial dimension of nearly all the types dadaverlaps to the RDP one
* the temporal dimension of nearly all the typesatadverlaps to the RDP one

» the processing of nearly all the types of data it the requirement of the selected

method.

Generally, the quality of nearly all the types atalcan be considered as high for evaluation

exercise.

Table 10 Score Table — Climate Stability

Dimensions Carbon Footprint Farm Survey
Type of data ++ +++
Primary monitoring data ++ ++
Sample size ++ +++
Spatial dimension ++ +++
Temporal dimension ++ +++
Processing requirements ++ +++
Applicability in case-study areas ++ ++
Micro — macro linkage + ++
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Table 11 Score Table — Water Quality

Dimensions Biophysical Model Water Footprint Farm Survey
Type of data +++ ++ ++
Primary monitoring data ++ ++ T+
Sample size +++ ++ o+
Spatial dimension ++ ++ T+
Temporal dimension ++ + T+
Processing requirements +++ ++ T+
Applicability in case-study areas +++ ++ 4+
Micro-macro linkage ++ + ++

Table 12 Score Table — Soil

Dimensions

Biophysical Model

Type of data +++
Primary monitoring data +

Sample size +++
Spatial dimension +++
Temporal dimension +++
Processing requirements ++
Applicability in case-study areas +++
Micro — macro linkage +++

Table 13 Score Table — Biodiversity HNV

Dimensions Spatial Analysis with Hierarchical Models Farm Survey

Geo-statistical

Approach

Type of data +++ +4++ T+
Primary monitoring data ++ ++ -+
Sample size ++ ++ o+
Spatial dimension ++ + o+
Temporal dimension ++ + 4+
Processing requirements +++ ++ +++
Applicability in case-study areas +++ ++ 4+
Micro-macro linkage ++ ++ +++

Table 14 Score Table — Biodiversity Wildlife

Dimensions Statistical Sampling with Farm Survey
spatial analysis

Type of data +++ +++
Primary monitoring data ++ 4+
Sample size ++ ++
Spatial dimension +++ +++
Temporal dimension +++ +++
Processing requirements ++ ++
Applicability in case-study areas +++ 4+
Micro-macro linkage ++ +++

Table 15 Score Table — Landscape

Dimensions

Landscape Metrics

Farm Survey

Type of data T+
Primary monitoring data T+
Sample size T+
Spatial dimension T+
Temporal dimension +—+
Processing requirements ++++ T+
Applicability in case-study areas ++ +++
Micro — macro linkage T+
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Table 16 Score Table — Animal Welfare

Dimensions Mixed method approach
Type of data ++
Primary monitoring data ++
Sample size ++
Spatial dimension +
Temporal dimension ++
Processing requirements +
Applicability in case-study areas +
Micro — macro linkage +

5.3 Main Results from Comparing Methods of Data Requirenents

The provided information in this Subsection conmrfriresults matching Summary Tables for
the comparison of data and monitoring requiremgnbégection 5.1) and Score Tables for the
comparative score of data and monitoring requirdr{@umbsection 5.2). Generally, in both the
Subsections, the need emerges to acquire additiamél more targetted information to
strengthen the data requirement. This is verifieth for recognised methods, e.g. Farm
Survey or Statistical Sampling, and for method$sag Carbon and Water Footprint, that just
in the past few years have been established asiagial methods for Climate Stability.
Moreover, differences emerge in both the methodk tae different variables in the same
method. For example, criticisms are highlightedtfee Mixed Method Approach, for which
the data quality is generally poor and inadequatehe environmental evaluation of Animal
Welfare. However, in this case, criticisms are exbated by the fact that Animal Welfare is
probably one of the most underexplored public gaaderms of RDP evaluation at micro
level, and further adjustments and updates areirszfjun terms of robustness of the
method(s), particularly targeting the processingum@ment. In other cases, methods are
under adjustment and updates (e.g., Carbon andr\Wadgprint). Several limitations are also
underlined about the robustness of current metlgied at micro level, particularly for the
Carbon Footprint. In this case, current EU databaseh as FADN and IACS cannot provide
all the types of required data. Furthermore, dataot significantly represent the complexity
of the statistical universe, or the quality of datactly depends on the types of targeted

productive system to be evaluated.

Regarding Biophysical Models, the data requirentexs been adequately assessed because
the method has been efficiently consolidated witRRBDP evaluation and thus shows
robustness in most of the variables within the SamynTables Water Quality and Soil. The
same trend can be highlighted for Farm Survey, tisatlly represents the baseline activity
for farm data collection. In fact, good score valirmave been reported for the application of

this method on the tested public good. However, doample in the case of Landscape,
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insufficient information is provided in relation tbe sample size of the Farm Survey method.
For all the public goods analysed through Farm &grmainly FADN data are required, even
though they cannot significantly represent the demity of the statistical universe. For
Spatial Analysis with geo-statistical approach atatistical sampling, data requirements and
processing show more robustness. For example, ifmatigrsity HNV and Wildlife, good
data quality has been reported. Although some magata availability and representativeness
(see Section 4.2 for further qualification) exigiey have shown their effectiveness and
reliability since RDP 2000-2006, with updates ie following RDPs. Regarding Landscape
metrics methods, they show a good level of religbifor Landscape, due to their
consolidated trend within RDPs, as well as hieraathmodels for the Biodiversity HNV
assessment. The presented contents show that Riliagen is still challenging in terms of
data requirement. There is a general lack of diafarm level that can trivialise the micro-
level evaluation through the use of inadequate datd considerably undermine the
representativeness of evaluation exercises. Althdeld databases such as FSS and FADN
aim to fill the gaps in micro-level farm/field datvailability, in some cases they cannot
sufficiently ensure representativeness of all far(ssch as HNV farmland areas or
Biodiversity Wildlife). In other cases, the highnsdivity of biodiversity data to the
characteristics of species and population, or igh Hependency of Carbon Footprint by the
complexity of the production system, make it difficto ensure a robust and consistent

evaluation for the data requirement of Biodiver§ityimate Stability or Water Quality.

In conclusion, the micro-level data for the envirental evaluation of RDP should be
developed in a more consistent and standardised faagxample through more targeted and
accurate data collection at farm level, in ordeprovide for a detailed overview of the whole
farming system. Moreover, one of the main pressipgestions is to ensure the
representativeness of the data collected at favel.lEarming systems, in fact, need to find a
common baseline within all EU MS, and thus this ptemity of active variables cannot be
simplified through extemporaneous analysis. Howewehas to be emphasised that the
complexity of the agricultural systems seriouslgtriets the possibility of assessing specific
methodologies to reduce uncertainty in measuriegtimplexity. Thus, it is difficult to find a
common way to collect all the ranges of environrakrgocial and economic data describing
the EU agricultural system in its entirety. Thisprticularly problematic for the farm level,
which ENVIEVAL has identified as the most suitalideel for the micro analysis. Finding
methods that ensure the total representativenedatafis a crucial challenge for the project

and for the evaluation analysis in general.
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6 Key Aspects for the Structure of the Databases for the Case
Studies from a Micro-level Perspective
This Section underlines the most relevant aspebisutathe state-of-the-art on data
requirements of the candidate methods at microl,ldeebe used as the baseline for the
structure of the database for case studies. Thiestegx for the ENVIEVAL project is to build
a consistent database to serve as a baseline gbtyirap selected methods to selected public
goods. Section 4 assessed the data requiremernte afelected methods, while Section 5
summarised the quality of the information providedection 4 through matching Summary
Tables for the comparison of data and monitoringuirement (Subsection 5.1) and Score
Tables for the comparative score of data and mongaequirement (Subsection 5.2). The
previous contents aimed to provide a clear pergpeof limitations and potentialities of each
of the selected methods for the indicators appt@avaluate specific public goods. Key
aspects reported below will thus represent thetkegsfor the database structure. This must
be appropriate to highlight the potentialities afalto ensure effectiveness in RDP evaluation,

highlighting which are the main gaps still existingerms of data requirements.

Indicators and other variables: As Section 4.2 showed, the effectiveness of ldécators for
micro-level evaluation is different. In fact, ndt @MEF indicators can be used in case-study
areas due to the lack of data collection. For examihe CMEF indicator for Climate
Stability ‘Emissions from Agriculture’ is not eagifuantifiable for MS where agricultural
activities are limited along the years or are seak®r not relevant in RDPs. Moreover, some
indicators (such as those for Climate Stability #vwdmal Welfare) require a high level of
detail of data that can also be obtained throughdatitional data collection. However, these
additional activities are costly, and are limiteddurrent restrictions of budgetary resources,

particularly for regional public institutions.

Data types. Generally, common types of data within public de@re those related to FADN,
Agricultural Census and Eurostat databases. Aduitip, each public good requires specific
data for environmental evaluation, such as FBIBardiversity Wildlife, GNB for Water

Quality or animal welfare indicators. Furthermd®\B for Water Quality does not inform on
the form (organic, ammonia, nitrate) in which nifem is in the soil, and thus is difficult to

assess the real leaching quantity of nitrogen.

Sample size/population covered: Data availability and sources do not include pprapriate
population in terms of size, coverage and represigeness. Most of the databases present

criticisms in terms of micro-level evaluation eithstructural’, such as FADN, or due to the
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relatively recent introduction within environmen&ercises, such as specific data for Carbon
Footprint. Regarding Biodiversity, both FSS and MAData cannot sufficiently ensure
representativeness of all the farms, particulaflihe smaller ones (see for example the cases
of UAA in calculating HNV farmland areas through BN data). Additionally, FBI data
strictly depends on the sampled species, and doamsider the totality of species. Also CLC
does not completely fit with micro level due to tiinimum mappable area is 25 ha. In the
same way, Carbon and Water Footprint methods vetdata for a number of variables within
production systems, and thus their matching cara m®mplex task. Thus, there is not a
sample able to cover the whole set of potentialabées within the production systems. The
optimum would consist of a sample that represdmggdrgeted productive system, and results
can just be considered as general indications dbanot provide the real values of the
footprint. For Landscape, farm sample cannot regmtesll farms. Landscape variables present
a macro scale rather than a micro-scale dimengamnekample, the spatial complexity of

landscapes cannot be reduced to the level of commypleithin the sample farm).

Data formats: All the methods in Section 4 require data at fammparcel level. Raw data
collected by EU National and local databases neeldet processed to be used. Processing
mainly takes place though statistical software tmatvides a final value. Some data are
annually collected, such as FADN data or bioditgrdata for FBI. All the other databases,
such as FSS, have periodic updates. Converselyetsnes data have not been updated
recently, such as CLC. Furthermore, most of thenmotibe easily overlaid with RDPs and in
this way are less effective in environmental eviiduna In the specific case of GHG, the IPPC
periodically updates its databases. For exampée|ast updates of 2013 are based on 2010
GHG data. Data are mainly elaborated through $tatissoftware and GIS application, that
provides the spatial dimension and distributionsath data. Periodic data collection can
imply breaks, such as in the case of CLC, thatuptiated three times in the period 1990-
2006, with a random frequency (1990 -2000-2006)is T¢an affect the quality of data
compared to RDP implementation.

Spatial aggregation: In evaluation, micro level is substantially reggated by the farm, which

is considered as the simplest management unit ef atfpricultural system. The spatial
aggregation will thus consist of up-scaling andraggting data from farm level to regional
and national ones. However, as highlighted in tle¥ipus Sections, micro/macro linkage can
be difficult, in relation to the criticisms, in emring the representativeness of assessed data to
the universe of farms. Even though up-scaling céadditate the consistency in micro/macro

linkage aggregation, it has to be highlighted ttet occurring risk of summarising micro-
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level data for a macro-level perspective cannotgscbe ensured to represent the complexity
of the universe of the agricultural systems, andabshow the net effects of the evaluation on

the public good.

Consistent integration of multiple data sources. Multiple data sources are required for micro-
level evaluation, deriving from different databasesd providing for different data with
different metrics and terminology. Regarding themieology to be used, ENVIEVAL
partners have conventionally decided to defineféinen as the baseline unit for micro-level
analysis. However, it has to be underlined thatftdren level’ cannot correspond to the same

meaning in different evaluation exercises as agpheMS.

Quality and consistency checks: Quality and consistency of some data requiregt@hecked

in order to establish relevant aspects. In thesmsieattention should be focused on the
Carbon Footprint for Climate Stability, which isgpably the newest method within the whole
range of selected methods. In particular, the typetata need to be evaluated so that it is the
data best able to represent as many types of piiodwsystems as possible. In terms of HNV,
even though they are consolidated within RDP evanatheir representativeness should be
strengthened, starting from a better accuracy irDNAcollection. In addition, the FBI
indicator should be adjusted by the collectionrdbimation for a wider range of species, as

well as additional data collection for the currenes.
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