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Executive Summary

Following the review of new methodological develapits of macro-level evaluation

methods, this report assesses the data requireroéritee selected candidate methods to
inform the allocation of method combinations totahbie public-good case studies in the
partner countries. The assessment will consideretmh method (differentiating between
applications in the context of different public gisd the level of detail and type of data
required, the geographic scale, dates of captate, akrigin, the sensitivity of the methods to
data quality, and the potential limitations of these operationally if appropriate data are not
available. The synthesis and comparison of the dajairements pay particular attention to
the applicability of the methods to the case-sttebfing and the different case-study areas,

and the evaluation challenges which can be addiesse

Following an outline of the objectives of the repior Section 1, Section 2 identifies the key
dimensions of the data assessment and providesra glbssary defining some of the key
terms. Section 3 summarises the proposed candidatdinations of macro-level methods
and indicators for the public-good case studyngsfior which, in Section 4, the assessment of
the data requirements is carried out. Section #Asstaith a list of key questions to be
answered by the assessment and then reports ith thetalata requirements of the different
candidate methods and indicators for each publadgmase study. Section 5.1 compares key
findings of the assessment of the data requirenudritse candidate methods for each public
good, highlighting aspects for the applicability the case studies and with respect to
micro/macro linkages in RDP evaluations. This ifofeed by a first classification of the data
requirements of the macro-level candidate methaakaashort discussion of the emerging
issues for the case study testing in Section 5riallly, Section 6 synthesises key aspects for
the guidelines of the databases for the case stfrdisn a macro-level perspective.

The results of the assessment of the data requimtsnod the candidate methods for the
different public goods inform the selection of tb&se-study areas and the combination of
counterfactual, micro and macro level methods totdsted in those case-study areas. A
particular emphasis has been placed on method$hvdicis on micro / macro linkages (e.g.
hierarchical sampling, scaling methods and landsceaptrics) and on net-impacts at macro
level (e.g. economic modelling approaches, spatahometrics and footprint method). For
animal welfare, however, the emphasis has beendentifying a wide range of suitable

indicators for the case study testing to addresstieg indicators gaps. The application of
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macro level methods relies in many cases on largeegionally representative, samples of
farm level data. Specific issues in relation toxfdevel monitoring requirements and data are
outlined in report D4.2, the assessment of datairespents at micro level.

A number of issues emerge from the assessmenealata requirements of the macro-level
methods which are discussed for each public-gosg saudy. For water quality, the data
requirements of spatial econometric models andatgbical sampling have been reviewed in
this report. Spatial econometrics has recently rdowere into the focus of RDP evaluations.
For example, the EU project SPARD developed andedeshe application of spatial
econometrics for different economic and environrakemhpacts of RDPs. While data gaps
constrain the use of spatial econometric modetfsiatto level, such models have the potential
to improve the evaluation of net environmental istpat macro level. The review of the data
requirements has shown that spatial econometrausires a wide range of different (mainly
secondary) data types which need to be availableerstudy areas of the water quality case
studies to be able to test this method. In additiogirect impacts on the water quality are to
be assessed, representative samples of groundwartétoring data need to be available.

The application of spatial econometrics for dethilegional impact assessments in the water
guality case studies depends on the availabilitgudficient monitoring data through farm
surveys. The development of the logic models ofrtfehodological evaluation frameworks
in WP3 — WP5 needs to consider which counterfaapakoaches and micro-level methods
would be best suited to facilitate the applicatminspatial econometrics at macro level.
Another constraining factor for the case studyitgstas well as the broader use in RDP
evaluations) is the complex processing requirememisch demand specific and advanced
methodological skills from the users and evaluators

Hierarchical sampling provides a strategic sampfiragnework across different scales and
levels, developing a consistent framework to cell@ddta at micro and macro levels. Thus, the
main contribution of this method is to addressbked for consistent micro-macro linkages
using one consistent data set to analyse micro- raadro-level impacts. While data
processing requirements are not as demanding apé&bial econometrics, the critical factor
for the application of hierarchical sampling is theailability of large samples of monitoring
data on water quality to allow for sufficient scope design such complex multi-level

sampling frameworks.



For biodiversity wildlife, the data requirements tbe same methods (spatial econometric
models and hierarchical sampling) have been revdewgeneral aspects, such as the
evaluation challenges addressed by this methodiomi@acro linkages and data processing
requirements, also apply in the context of biodsitgrwildlife applications. Critical for their
application in the biodiversity wildlife case stadiis the availability of sufficient regional
data points of the Farmland Bird Index or represt@reg monitoring data on other direct
indicators such as flowering plants of semi-natunabitats and population trends of
agriculture-related butterfly species. An altermatfor case-study areas without sufficient
biodiversity monitoring data is the testing of tlandidate macro-level methods in
combination with a suitable indirect indicator swshstock and change of linear habitats and

biotopes in agricultural landscapes.

For the macro-level part of the climate stabiligse studies, data requirements of economic
modelling frameworks such as sector models and Qtabfe General Equilibrium (CGES)
models have been assessed. The main advantagesefriodelling frameworks is that they
operate at (single or multi) sectoral level andsthprovide a tool which can consider
substitution effects between participating and participating farms, thus improving the
assessment of net impacts at macro level. Howéweparticular regionally disaggregated
modelling frameworks are data intensive and requubstantial modelling and data-
processing efforts. The application in the climatability case studies (and in fact also
generally in RDP evaluations) strongly depends loa dvailability of existing modelling
frameworks which can be used, as the developmentrdw regional economic modelling
framework would require too much time and resourddse allocation of climate stability
case studies has taken this constraint into acc\ltdrnatively, scaling methods can be
combined with micro-level methods such as carbartpiont and farm surveys to generate

macro-level impacts on climate stability.

The data requirements of spatial econometrics auntl-oriteria methods have been reviewed
for the application of evaluating macro-level animeelfare impacts. Generally, the issues
raised for spatial econometrics in the context atew quality applications also apply here.
Even more than for water quality case studies, dpglication of spatial econometrics to

assess animal welfare impacts strongly dependbeoguantity and quality of the monitoring

data from farm visits. Multi-criteria assessmerdas de used to test different indicators and
the application of indicator indices addressing glap of suitable animal welfare indicators

for RDP evaluations. A particularly interesting espof this method is that it can be applied



for the micro and macro levels assessing the samieators at farm and farm type (or

livestock system) level as well as for specificippineasures and at overall programme level.

The macro-level application of both methods woulealy build on micro-level data. This
requires case-study areas with large samples aiapyi data from participating and non-
participating farms to test different problem-rethtanimal welfare indicators. The testing of
new indicators is an important contribution to addrthe current gaps in RDP evaluations of
animal welfare impacts. Linking the animal welfatase study with past and on-going
projects gathering monitoring data on a wide raafelifferent animal welfare aspects is

crucial for the testing of new indicators and meiho

For the public good landscape, the data requiresnenlandscape metrics, footprint method
and multifunctional hotspot and zoning were assksBRe selected methods link the macro-
level evaluations of landscape impacts with contaixtinformation and improve the

determination of robust causal linkages. In paldiclandscape metrics provide an approach
to include aspects such as landscape connectivitypattern in the evaluation. Depending on
the representativeness of micro-level data, théiggion of landscape metrics at macro level

can build on micro-level data and thus ensure st&si micro-macro level linkages.

The methods strongly rely on spatial data on lasel and land cover. Infrequent updates to
existing databases is one the major limitationgheir use for RDP evaluations. Remote
sensing data can be used to address potentialgdata The application of these methods
depends on the availability of spatial land use @md cover data available in a timeframe
which fits with RDP evaluations. The data requirateeof the same methods were assessed
for biodiversity HNV, as these two public goods uselarge extent the same type of
indicators.

The footprint method and multifunctional hotspotsl &oning have also been assessed for
their application for soil quality. In addition tihe issues already mentioned above, the
application of the methods for an impact assessrmaansoil quality also requires a good
availability of monitoring data on soil quality the case-study areas.

The assessment of the data requirements of theori&el candidate methods highlights the
importance of data issues for the selection of-stsgy areas to be able to test the robustness
and added value of the candidate methods to theoagpes currently used in RDP
evaluations The results also highlight key issioesthe database development of the case
studies, such as consistent approaches for aggrggand disaggregating data, and

integrating different data sources and spatialreordspatial data.
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The next steps in the development of the guidelioethe case study databases comprise the
synthesis of all emerging issues and questions fhenassessment of the data requirements of
counterfactuals, micro- and macro-level methods,divelopment of a step-by-step approach
for the database development and a logic modeligirmy a schematic overview and
instructions how to develop the case study databh&eparate databases will be developed
for each case study. The guidelines will provideoasistent framework for the development
of the different case study databases focussingexXample, on consistent approaches for
aggregating and disaggregating data, and integratifierent data sources and spatial and

non-spatial data.
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1 Objectives of the Task

Following the review of new methodological develapits of macro-level evaluation
methods, this report assesses the data requireroéritee selected candidate methods to
inform the allocation of method combinations totabie public-good case studies in the
partner countries. The assessment will consideretmh method (differentiating between
applications in the context of different public gsp the level of detail and type of data
required, the geographic scale, dates of captate, arigin, the sensitivity of the methods to
data quality, and the potential limitations of these operationally if appropriate data are not
available. The synthesis and comparison of the dagairements pay particular attention to
the applicability of the methods to the case-sttebfing and the different case-study areas,

and the evaluation challenges which can be addiesse

The assessment of the data requirements of wittbiewed during and after the case-study
testing with the aim to develop a classificatiortled data and monitoring requirements of the

tested macro-level evaluation methods for the nulogical handbook.

The objectives of the comparison of the data anditoong requirements of the different
macro level methods (Task 5.3) are to:
* inform selection of case-study areas in WP6 in seafhwhat kind of data need to be
available in the areas to be able to test a method
» identify key aspects of the guidelines for the dte of the databases for the different
public-good case studies
» inform the development of the logic models andgélkection of method combinations
for the public-good case studies in the partnentries
» provide the basis for a classification of the daquirements of the new evaluation

methods during following the case study testing.
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WP2 - WP5: Review of methods and indicators

Tasks 3.2, 4.3, 5.3: Data requirements WP6: 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 in the case study design

The report is structured as follows: Section 2 idies the key dimensions of the data
assessment and provides a short glossary defiminge sof the key terms. Section 3
summarises the proposed candidate combinationsaofaxievel methods and indicators for
the public-good case study testing for which in tleac 4 the assessment of the data
requirements is carried out. Section 4 starts wilist of key questions to be answered by the
assessment and then reports in detail the dataeetgnts of the different candidate methods
and indicators for each public-good case studyti@ed.1 compares key findings of the
assessment of the data requirements of the caedit@thods for each public good,
highlighting aspects for the applicability in thase studies and with respect to micro/macro
linkages in RDP evaluations. This is followed bijrst classification of the data requirements
of the macro-level candidate methods and a shedudsion of the emerging issues for the
case study testing in Section 5.3. Finally, Seci@ynthesises key aspects for the guidelines
of the databases for the case studies from a mecebperspective.
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2 Definitions and Identification of Key Dimensions for the
Assessment of the Data Requirements

This section provides an overview of the dimensinbe followed in the assessment of the

data requirements of the candidate methods inasedtand includes a short glossary of some

definitions.

2.1 Definitions and Key Dimensions of the Assessment

Primary data - Data generated specifically for aymg and evaluation, e.g. environmental

monitoring programmes, surveys of beneficiaries mmatbeneficiaries.

Secondary data - Data generated and processedther purposes but of use for the

evaluation, e.g. FADN, Census data and IACS.

Table 1 Overview of the dimensions of the assessmen

Upper level Lower level Comments / explanations

Data that describe/capture the natural componeriteei
Biophysical data agricultural landscape/land (soil, water, habitatsdiversity and
land cover/use)

Data that describe the economic activities in adfuce,
including the use of inputs of labour, capital, godds and
services to produce outputs of goods or servidtgereat farm,
regional or national level.

Data that describe the characteristics of the lrmadagers and
other relevant actors and their decision making

Data that describe the policy measures and progesnfelg.
Policy data including payment level, participation / uptake,aseare
requirements etc.)

Refers to the format primary data need to have tasied with
the method

Refers to data source and who (e.g. land managaisy p
administration, evaluators etc.) has or needs ltatedhe data
Are data freely available to evaluators or areaieraccess
restrictions in place?

Format can refer to spatial and non-spatial datahab relation

Economic data
Type of data

Social data

Data format

Primary data Data origin

Data access

Data format to spatial data specifically it refers to rastealygon, line or
point data.
Secondary data Data origin Refers to data source and from which organisatierddia are
9 available

Are data freely available to evaluators or areaieraccess
restrictions in place?
Refers to spatial, temporal, quantitative, or amedyidimensions

Data access

Spatial Scales used to measure and study any phenomenon

dimensions Levels Refers to locations along a scale as the unitsafyais that are
located at different positions.

Temporal Dates of capture For which point in time are data available?

dimensions Frequency of observations | annual or periodic data

The required efforts to transform the type of datdable for use

Data processing by/in the methodology

13



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 iIP3V a set of candidate methods and
corresponding public goods and indicators have mmtified. Table 2 provides an overview
of the suggested method — public good (PG) — indicaambination at macro level for which
a first assessment of the data requirements istezpm this deliverable. The applicability of
the suggested combinations for the public-good sasdies in the different partner countries
has been discussed at the fourth project meetirgpardeen and provide the basis (from a
macro-level perspective) for the allocation of cewfactual/micro- and macro-level method
combinations to the different public-good case igfs1dA particular emphasis has been placed
on methods which focus on micro/macro linkages . (éigrarchical sampling, scaling
methods and landscape metrics) and on net-impactaero level (e.g. economic modelling
approaches, spatial econometrics and footprint @@thFor animal welfare, however, the
emphasis has been on identifying a wide rangeitdida indicators for the case-study testing

to address existing indicator gaps.
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Table 2 Overview of the candidate methods and suitée public goods and indicators (macro level)

Indicator (to be selected by method experts in combation with PG case study teams

Method Public good | and the AUA team)
CMEF impact Alternative direct Alternative Alternative in-
indicator (if it exists) | indicator direct indicator | direct indicator
Landscape Fragmentation of land Habitat patch . .
. Landscape - Spatial complexity
metrics parcels shape
Percentage of Utilised
Land_scape Biodiversity | Agricultural Area Habitat connectivity H_abltat patch _Vegetatlon quality
metrics (HNV) farmed to generate size index
High Nature Value
Stock and change
Ecologlcal. AE Footprint Index Footprint based | of I|n9ar habltgts
footprints/life | Landscape - on landscape and biotopes in
. based on new CMEF| .. )
cycle analysis indicators agricultural
landscapes
. Percentage of Utilised .
Ecologlcal. Biodiversity | Agricultural Area . Footprint based
footprints/life HNV f d AE Footprint Index on landscape /
cycle analysis ( ) arme to generate HNV indicators
High Nature Value
Ecological Soil Organic Matter .
footprints/life | Soll Soil erosion by water| in arable land (also 'IA‘E Footprint
. ndex
cycle analysis CMEF)
Protection of
landscapes and
Multi- specific natural
functional Aggregate visual . elements & Stock
: Estimated
hotspots and | Landscape - amenity score visitor numbers and change of
landscape (AVAS) linear habitats and
zoning biotopes in
agricultural
landscapes
Multi- High Natural
functional I . Perpentage of Utilised Biodiversity Action Value Ir]dex . % UAA under
Biodiversity | Agricultural Area f (crop diversity
hotspots and Plan Benefit scores | . Natura 2000
(HNV) farmed to generate index &
landscape . (APBS) ' .
. High Nature Value stocking density
zoning ;
index)
Multi-
functional Soil Organic Matter Soil benefit
hotspots and | Soil Soil erosion by water| in arable land (also score
landscape CMEF)
zoning
Stock and change
Hierarchical Biodiversit of linear habitats
. P Y| Farmland Bird Index and biotopes in
sampling wildlife .
agricultural
landscapes
. . Gross Nutrient Mineral N content in Pesticide / fertiliser
Hierarchical Water | d autumn . leachi licati
sampling quality Balance (GNB-N an Nitrate leaching | applications to
GNB-P) arable land
Hierarchical Water Water abstraction in Irrigated area
sampling quality agriculture Irrigation technique
Scaling Water Gross Nutrient Mineral N content in Pesticide / fertiliser
methods: up ualit Balance (GNB-N and| autumn Nitrate leachin applications to
scaling q y GNB-P) 9| arable land
Scaling . Total net emissions | Direct use of Production of
. . GHG emissions from . )
methods: Up- | Climate . from agriculture energy in renewable energy
: agriculture - - - i g
scaling (including soils) agriculture from agriculture
E°°“°’.“'° . Total net emissions | Direct use of Production of
modelling . GHG emissions from . )
Climate . from agriculture energy in renewable energy
frameworks, agriculture - - - i g
e.g. CGEs (including soils) agriculture from agriculture

15




Indicator (to be selected by method experts in combation with PG case study teams

Method Public good | and the AUA team)
CMEF impact Alternative direct Alternative Alternative in-
indicator (if it exists) | indicator direct indicator | direct indicator
Nitrogen
Spatial Water Gross Nutrient quantity used Pesticide / fertiliser
eclgonometrics Lalit Balance (GNB-N and| Nitrate pollution per hectare of | applications to
q y GNB-P) utilised arable land
agriculture area
Population Stock and Change
. - . . trends of of linear habitats
Spatial Biodiversity . Flowering plants of . : :
. P Farmland Bird Index - . agriculture and biotopes in
econometrics | wildlife semi-natural habitats .
related butterfly | agricultural
species landscapes
Percentage of Utilised High Natural Value Spatial
Spatial Biodiversity | Agricultural Area Index (crop diversity cc?m lexit Vegetation quality
econometrics | HNV farmed to generate | index & stocking plexity index
High Nature Value density index)
. . Quality of livestock D is.ease .
Spatial Animal hoUSi indicators (e.g. | Grazing area /
. - ousing (e.g. cow
econometrics | welfare . lameness, outdoor access
comfort index) )
mortality rates)
. . Quality of livestock D is_ease .
Mixed method| Animal . indicators (e.g. | Grazing area /
- housing (e.g. cow
approach welfare . lameness, outdoor access
comfort index) .
mortality rates)
Multi-criteria . .
evaluation Animal - Animal welfare index Welfare quality
welfare index
method

16




4 Assessment of the Data Requirements of the Selected Methods

This section provides a detailed assessment ofiéit@ requirements of the public good —
method — indicator combinations summarised in T&bbove. In addition to combinations
assessed below, mixed method approaches (combéniggalitative impact assessment at
macro level with quantitative methods used at mlek@l) and different approaches scaling
up micro-level data and assessments to macro \\altdde considered in the public-good case
studies. Mixed method approaches are, for exanguesidered to assess animal welfare
impacts at macro level and scaling approachesrapgrticular, considered for water quality

and climate stability case studies (see also Takleove).

The assessment of the data requirements of thededednethods follows a template of eight
key dimensions or questions, which have been dpedigointly for the micro- and macro-

level methods.

1. What types of data are needed (specify what kinalaghysical, economic, social and
policy data are needed)?
2. Which of those data types are required as primatgdSpecify the type of data and
outline required sampling strategy and size, datan&t and origin and issues (in
relation to data access.
3. Which of those data types are required as secondaty? Explain the required
sampling size or number of data points, data fomndtorigin and issues in relation|to
data access for each type of data.
4. How does the method incorporate spatial dimensidnsthat 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 ithwgith the temporal dimensions of
the evaluation framework?
6. Explain the type and extent of data processing wegkired to apply the method.
7. Assess the sensitivity of the methods to data tyuali

8. Assess the constraints or consequences for theicagmh of the methods if

appropriate data are not (fully) available.
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4.1 Economic Modelling Framework: Sector Models and Computable
General Equilibrium Models (CGE)

4.1.1 Sector models— climate stability — all indicators

1. Type of data:

IACS or/and aggregated (sectoral) payment dat&€#Af and RDP measures

» Data on intervention logics of the different measuto adequately implement

the different policy measures into the sectoral efloty framework
» FADN and agricultural census data
» Greenhouse gas emissions:

o Data on greenhouse gas emissions from agriculpuaatices (C@plus
all emissions of Ckland NO) during the production process, such as
the application of fertilisers and manure, live&taamissions, stored

animal manure, and land use changes
o [IPCC data on greenhouse gas emissions
» Direct use of energy in agriculture:
o Data on direct energy use in agriculture

2. Primary data: Generally, no primary data neededva¥er, depending on the level of
application, primary data on changes in agricultpractices and related changes in

GHG emissions might be helpful to fill possibleagaps.

3. Secondary data:

Payment data

GHG data

Direct energy use

Data type Sample size Data format Data origin Data access

FADN Value and physical | FADN database Data available
units

Census Physical units (e.g| Census databases, | Aggregated data

Aggregated data

ha, FTE, t) Ministries available
Access restricted
for detailed data
Euro/ha Managing Access for
authorities evaluators granted

or/and large samples

to enable regional /
national aggregation
or representation

Physical units (suc
as grams, tonnes,

h Eurostat, EEA,
national & regional

Data available

etc.) or CQ statistics
equivalent (grams | (regional level data:
CO, equivalent, processing required
tonnes CQ
equivalent, etc.)
Kgoe or Toe Eurostat, FADN and Data available at
(Kilograms or KTBL databases national and
tonnes of oil regional level and

equivalent) per ha
per year

for sub-sectors
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Direct Energy
Inputs — sum of
consumed
electricity, and
solid, liquid and
gaseous fuels
(GIhal, GJILU)

4. Spatial aspects: Sector models allow for non-spatia spatial analysis of RDP
impacts on GHG emissions, although most applicatioh sector models are non-
spatial, at least in a stricter sense. Given theeraaggregated nature of many existing
sector models NUTS 0 and NUTS 1 levels are the rreguently applied spatial
levels for sector models. At those spatial levelds@ models can consider substitution

effects within a sector. Widely used sector moeeist at those spatial levels.

5. Temporal dimensions: Sector models are calibratedaf specific base year and
establish new short-term or longer-term equilibsumepending on the selected
scenarios or shocks implemented into the modek provides the flexibility to adjust
the base year and implemented shocks accordirfgetduration and scope of the RDP
programme period. Dynamic sector models can trd@nges in the variables and
indicators through a certain period, for exampleaimual intervals, and can thus
produce a result for each year of the RDP programen®d. FADN data and census

data are available on an annual basis.

6. Data processing: Sector models require different gaocessing tasks. The most
substantial data processing tasks are in relabidhe disaggregation needed to analyse
the GHG emission impact of policy-induced changedifferent production systems
or farm types and in relation to regional disaggtems in the model, if the
assessment of GHG emission impacts are to be adhlyslow national level. In
addition and similarly to a CGE framework, the graegion of different units and
transfers from volume to value data require furtdata processing as well as the
construction of the potentially complex modellingrhework. If possibilities exist to
use, or at least to build on, already existing niodgeframeworks, this would reduce

the extent of required data processing for evatgato

7. Sensitivity to data quality: Results of the sectmdels strongly depend on the quality
of the data used to calibrate the model. Assumgtiand approaches used to
disaggregate the modelling framework into multiplegions and sub-sectors
(production systems or markets) have an importdghtence on the quality of the data

and the modelling results. Lack of detailed repnéeséon of the intervention logic of

19



RDP measures in aggregated modelling frameworksreduace the feasibility and

robustness of the results.

8. Consequences of data gaps: Smaller data gaps catedie with through data
‘manipulations’ and assumptions. However, this éases the uncertainty and

decreases the robustness of the results.
4.1.2 CGEs - climate stability — all indicators
1. Type of data:
* Input — Output tables at national or regional level
* |ACS or/and aggregated payment data for CAP and RB&sures

» Data on intervention logics of the different measuto adequately implement

the different policy measures into the economic efloty framework

« FADN and agricultural census data, depending onlehel of disaggregation

of the agricultural sector and production systemhe modelling framework

» Economic data of other sectors (e.g. down and eg@strsectors), depending on

the scope of the model
« Greenhouse gas emissions:

o Data on greenhouse gas emissions from agriculpuaatices (C@plus
all emissions of Cihland NO) during the production process, such as
the application of fertilisers and manure, live&taamissions, stored

animal manure, and land use changes
o IPCC data on greenhouse gas emissions
» Direct use of energy in agriculture:
o Data on direct energy use in agriculture

2. Primary data: Generally, no primary data neededva¥er, depending on the level of
application, primary data on changes in agricultpractices and related changes in
GHG emissions might become valuable. Householdndrfarm surveys might be

needed to obtain additional farm and household data

3. Secondary data:

Data type Sample size Data format Data origin Data access
Input-Output tables Aggregated data Value unitSino | Official statistics Data available
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or/and large samples
to enable regional /

5 (base year)

(regional level data:

processing required

FADN national aggregation Value and physical | FADN database Data available
or representation | units
Census Physical units (e.g| Census databases, | Aggregated data
ha, FTE, t) Ministries available
Access restricted
for detailed data
Payment data Euro/ha Managing Access for
authorities evaluators granted

GHG data Physical units (such Eurostat, EEA, Data available

as grams, tonnes, | national & regional

etc.) or CQ statistics

equivalent (grams | (regional level data:
CO, equivalent, processing required
tonnes CQ

equivalent, etc.)

Direct energy use Kgoe or Toe Eurostat, FADN and Data available at
(Kilograms or KTBL databases national and
tonnes of oil regional level and
equivalent) per ha for sub-sectors
per year

Direct Energy
Inputs — sum of
consumed
electricity, and
solid, liquid and
gaseous fuels
(GIhal, GJILU)

4. Spatial aspects: CGE models allow for non-spatrad apatial analysis of RDP
impacts on GHG emissions, although most applicatioh CGE models are non-
spatial, at least in a stricter sense. Given theralveconomic and rather aggregated
nature of many existing CGE modelling frameworksT™8J0 and NUTS 1 levels are
the most appropriate and most frequently applieialplevels for CGE models. At
those spatial levels CGE models can consider gubish effects within and between

different sectors. Widely used modelling framewoeksst at those spatial levels.

5. Temporal dimensions: Comparative-static CGE modeds calibrated for a specific
base year and establish new short-term or longer-géguilibriums depending on the
selected scenarios or shocks implemented into theemThis provides the flexibility
to adjust the base year and implemented shocksdiegdo the duration and scope of
the RDP programme period. Dynamic CGE models cetchanges in the variables
and indicators through a certain period, for examplannual intervals, and can thus
produce a result for each year of the RDP programen®d. Input-output tables are
often only updated every two to three years, winepacts on the possible base year,
while other required data sources such as GHG atsoBADN data or census data

are available on an annual basis.
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6. Data processing: CGE models require different datacessing tasks. The most
substantial data processing tasks are in relatiche sectoral disaggregation needed
to analyse the GHG emission impact of policy-indlickanges in different production
systems or farm types and in relation to regionshgfregations (e.g. of the input —
output tables or GHG emission inventory data) erttodel, if the assessment of GHG
emission impacts are to be analysed below natiemal. In some cases NUTS 1 level
data exist, but in many cases further regionald&t do not exist, e.g. in terms of
regional input-output statistics and GHG emissiatadand thus need to be derived
through disaggregation exercises and/or from aufthti data collection. In addition,
the integration of different units and transferenir volume to value data require
further data processing as well as the construatiothe rather complex modelling
framework. If possibilities exist to use, or at dedo build on, already existing
modelling frameworks, this would reduce the extehtequired data processing for

evaluators.

7. Sensitivity to data quality: Results of the CGE misdstrongly depend on the quality
of the data used to calibrate the model. Assumgtiand approaches used to
disaggregate the sectoral and regional modellimméwork have an important
influence on the quality of the data and the maaigllresults. Lack of detailed
representation of the intervention logic of RDP mgas in aggregated modelling

frameworks can reduce the feasibility and robustméshe results.

8. Consequences of data gaps: Smaller data gaps casedie with through data
‘manipulations’ and assumptions. However, this éases the uncertainty and

decreases the robustness of the results.

4.2 Spatial Econometrics
4.2.1 Spatial econometrics — water quality - all indicates
1. Type of data:
* Policy related variables such as uptake and paymatat for CAP and RDP
measures (IACS)
» Data on intervention logics of the different measur
* Land use and farm data (e.g. Census and FADN data)

» Data on water quality (depending on selected indiga
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o Gross nutrient balance (GNB): Nitrogen and Phogphor inputs
(fertiliser, manure, feed) (in kgN/year) and Nitemgand Phosphorus in
outputs (milk, wheat, potatoes, roughage) (in kglsfy

o Nitrate pollution

o Nitrogen quantity used per hectare of utilised @agture area: Nitrogen
in inputs in fertiliser and manure and land manag@ndata

o Pesticide / fertiliser applications to arable land

2. Primary data: Soil, water and input use monitoritaga at farm level (participating

and non-participating farms) could be needed taesfddata gaps at regional level
(e.g. NUTS 3 levels) and improve the database facrotlevel analysis. The indicator
nitrate pollution requires ground water and/or rirenitoring data.

Secondary data:

Data type Sample size Data format Data origin Data access
Policy related Aggregated payment | IACS, Managing Access for
variables data ( Euro / ha and | authorities evaluators granted
measure) and uptake
Large data (ha under

measure) with
geographical

references
Land use, output Large (depending | Value and physical FADN database Data available
and input data, on level of units, Euro / ha and | Census databases,| Access restricted
structural variables | analysis) kg / ha (etc.) with Ministries for detailed data
geographical
references
Water quality data, | National Balance / surplus in | Eurostat Data at national
GNB Regional (requires| kg / ha with FADN database level freely
disaggregation of | geographical Census database | available at Eurostat
national data and /| references Farmer surveys

or sufficiently
large sample of
farm level data)

Spatial dimensions: This method explicitly incomes spatial aspects in the
assessment. For water quality spatial econometnethods and models have been
successfully used for EU impact analysis at NUT&@ NUTS 1 levels (e.g. in the
SPARD project). At those levels the application tanld on existing national data
available from Eurostat and other freely availabl@abases. However, for the
evaluation of environmental impacts of national aagional RDPs data are required
at NUTS 2 and NUTS 3 level. Such detailed regiasdessments require either the
disaggregation of national data to regional leveldepends on the availability of
sufficient monitoring data on nutrient balances amulit and output data through farm

surveys and/or existing farm statistics. In théelatase, micro-level data at farm level
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4.2.2

need to be aggregated to regional level to spatiedplicitly represent different

farming regions.

Temporal dimensions: Spatial econometric modelsussnannual data or be applied
to a base year and impact year, e.g. accordintget&DP periods.

Data processing: Spatial econometric models redlifferent data processing tasks
including:

* Building the econometric base models for modellamgl integrating water
guality indicators, agricultural production functg) input demand functions,
farm and site specific characteristics, and manalggualities

* Modifications of original data for, and integratiah, different units into the
modelling framework

 Data processing requirements differ between thefereit indicators:
Calculation of GNB indicator at regional level andrate pollution have
higher data processing requirements than nitrogemtify used per hectare or
pesticide / fertiliser applications on arable land

* Regional analysis: Substantial task of disaggregatiata from national
accounts and statistics to regional levels or agggneg farm-level data to
regional level.

Sensitivity to data quality: The application ane tlesults of the spatial econometric
models are very sensitive to the available quasiny quality of the required data and
thus require case-study areas with a comprehendabase of land use, farm
management and characteristics and water qualigyataegional level.
Consequences of data gaps: Smaller data gaps casedie with through data
‘manipulations’ and assumptions. However, this éases the uncertainty and

decreases the robustness of the results.

Spatial econometrics — biodiversity wildlife - allindicators
Type of data:
* |ACS or/and aggregated payment data for CAP and RB&sures
» Data on intervention logics of the different measur
* Land use and farm data
» Land cover data (Corine and LUCAS)
» Biodiversity data:
o Farmland Bird Index (FBI): Bird monitoring data
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o Flowering plants of semi-natural habitats: Monigridata on plant
indicators on agricultural land

o Population trends of agriculture-related buttedlyecies: Monitoring
data on butterfly species on agricultural land

o Stock and change of linear habitats and biotopesagricultural
landscapes: Habitat and biotope data (IACS)

2. Primary data: Depending on the selected indicdbar following primary monitoring
data are needed: Farmland bird monitoring data,itevdmg data on plant indicators
and butterfly species. Relatively large samples areeded to achieve
representativeness at regional level (e.g. NUT&/8l).

3. Secondary data:

Data type Sample size Data format Data origin Data access
Policy-related Aggregated Managing Access for
variables payment data (Euro| authorities evaluators granted

/ ha and measure)

Large and uptake data (h3

under measure) with

geographical

references
Land use, output Large (depends on | Value and physical | FADN database Data available
and input data, level of analysis) units, Euro / ha and| Census databases,| Access restricted
structural variables kg / ha (etc.) with Ministries for detailed data

geographical

references
Land cover Large GIS data, Corine Land Cover | Data available

polygon/raster (periodic)

format LUCAS survey

(every three years),
remote sensing data
Farmland Bird Large (for more Occurrence of National bird Data available
Index detailed regional indicator species on monitoring (annual)
analysis) sample plots

4. Spatial aspects: As above and point 7 below.

5. Temporal dimensions: Spatial econometric modelsussnannual data or be applied
to a base year and impact year, e.g. accordingeedRDP periods. FBI, FADN and
Census data are updated annually, while LUCAS and @ata are updated
periodically. Remote-sensing data could be usdill tand cover data gaps.

6. Data processing: Spatial econometric models reqlifferent data processing tasks
including:

* Building the econometric base models for modelliagd integrating
biodiversity indicators, agricultural production nfttions, input demand
functions, land-cover data, site-specific charasties, and managerial

qualities
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Modifications of original data for, and integratiaf, different units into the
modelling framework

Data processing requirements differ between theferéifit indicators:
Indicators based on secondary data (e.g. IACS) hawer data-processing
requirements than indicators using primary monigrdata (e.g. monitoring
data on plant indicators and butterfly species)

Regional analysis: Substantial task of disaggragatiata from national
accounts and statistics to regional levels or aggneg farm-level data to

regional level

7. Sensitivity to data quality: The feasibility of dpipg spatial econometrics to

biodiversity indicators such as the Farmland Bimdelx and other direct fauna and

flora indicators at regional level (e.g. NUTS 3)pdeds on the availability of

sufficient monitoring data in the different casaeest areas (and member states more

generally).

8. Consequences of data gaps: Smaller data gaps casedle with through data

‘manipulations’ and assumptions. However, this eases the uncertainty and

decreases the robustness of the results.

4.2.3 Spatial econometrics — biodiversity HNV — all indiators

1. Type of data:

IACS or/and aggregated payment data for CAP and RB&sures
Data on intervention logics of the different measur

Land use and farm data

Land-cover data (Corine and LUCAS)

Habitat data

Natura 2000 and designated-area data

2. Primary data: No primary data needed.

3. Secondary data: All of the above listed data tygressecondary data.
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Data type Sample size Data format Data origin Data access

Policy related Aggregated Managing Access for
variables payment data ( Eurg authorities evaluators granted
/ ha and measure)

Large and uptake data (hg

under measure) with
geographical

references
Land use, output Large (depends on | Value and physical | FADN database Data available
and input data, level of analysis) units, Euro / ha and| Census databases,| Access restricted
structural variables kg / ha (etc.) with Ministries for detailed data
geographical
references
Land cover Large GIS data, Corine Land Cover | Data available
polygon/raster (periodic)
format LUCAS survey

(every three years),
remote sensing data
Habitat data Large Landscape featuresHabitat surveys, Data available
and habitats within | e.g. British

a certain raster (e.g| Countryside Survey
one square km)
Estimates of stock
in kilometres
Designated areas Large Spatial dataon | EEA Data available
location and size of
designated sites

4. Spatial aspects: As above.

5. Temporal dimensions: Spatial econometric modelsussnannual data or be applied
to a base year and impact year, e.g. accordiniget@®DP periods. FADN and Census
data are updated annually, while LUCAS, CLC and itabbdata are updated
periodically. Remote sensing data could be usdifl tand cover data gaps.

6. Data processing: Spatial econometric models reqliiferent data-processing tasks
including:

* Building the econometric base models modelling entelgrating biodiversity
indicators, agricultural production functions, impdemand functions, land
cover data, site specific characteristics, and mamal qualities

* Modifications of original data for, and integratiaf, different units into
modelling framework

» Calculation of biodiversity indicator at regionalel

* Regional analysis: Substantial task of disaggragatiata from national
accounts and statistics to regional levels or againeg farm-level data to
regional level

7. Sensitivity to data quality: The availability of wider range of secondary data for
different HNV indicators suggests higher potentiat the application of spatial

econometric methods for the macro-level assessibig.was also confirmed in the
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4.2.4

SPARD project, where spatial econometrics was tmeldDP assessments at NUTS 2
level.

Consequences of data gaps: Smaller data gaps casedie with through data
‘manipulations’ and assumptions. However, this éases the uncertainty and

decreases the robustness of the results.

Spatial econometrics — animal welfare — all indicatrs
Type of data:
* |ACS or/and aggregated payment data for RDP measure
» Data on intervention logics of the different measur
* Land use and farm data (e.g. Census and FADN)
* Livestock data
* Animal welfare data: such as animal informationteys (e.g. HIT database in
Germany), quality and classification of livestockuking and health/disease
issues
Primary data: Requires primary data obtained atari@vel through farm surveys and
visits. This includes data:
* on resource-based indicators on the quality andsifieation of livestock
housing and outdoor access

* on problem-oriented indicators covering differanéstock disease issues

Secondary data: All of the above listed data ty\gressecondary data.
Data type Sample size Data format Data origin Data access
Policy related Aggregated Managing Access for
variables payment data (Euro| authorities evaluators granted
/ ha and measure)
Large and uptake data (LU

under measure) with
geographical

references
Land use, livestock | Large (depends on | Value and physical | FADN database Data available
husbandry data, level of analysis) units (LU / ha, A/ | Census databases,| Access restricted
structural variables LU, number of Ministries for detailed data

animals (etc.) ) with
geographical

references
Animal information | Large Farm level HIT database Data available
systems (registered animals) (Identification and
Information System
for Animals)

Spatial aspects: The macro level or regional assa#s depends on the availability of
sufficient monitoring data on animal health and fare indicators through farm

surveys and/or existing farm statistics (e.g. HHtathase in Germany). Micro-level
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data at farm level need to be aggregated to rebiewal to represent different farming

regions in a spatially explicit way.

. Temporal dimensions: Spatial econometric modelsussnannual data or be applied
to a base year and impact year, e.g. accordiniget@®RDP periods. FADN and Census
data are updated annually. Primary data collatedierto level will reflect the animal
welfare state of a certain point in time or, idgalle carried out at a minimum of two
different points in time.

. Data processing: Spatial econometric models reqiifferent data processing tasks
including:

* Building the econometric base models modelling amiggrating animal
welfare indicators, agricultural production funcisy input demand functions,
livestock databases, site specific characteristied, managerial qualities

* Modifications of original data for and integratioosf different units into
modelling framework

» Aggregation of animal welfare indicators at regidesel

* Regional analysis: Substantial task of aggregdtmm-level data to regional
level

. Sensitivity to data quality: The suitability of dj@h econometric methods for the
macro-level assessment of animal welfare impaobegly depends on the availability
of sufficient farm-level data on animal health andlfare indicators. This largely
relies on primary data. However, the applicabilify spatial econometric methods
increases if databases are available for animétihhisaicators (e.g. the benchmarking
system in Scotland).

. Consequences of data gaps: Smaller data gaps casedle with through data
‘manipulations’ and assumptions. However, this eases the uncertainty and
decreases the robustness of the results.

The application at regional level requires largmgias of farm-level data. However,
the collation of such large farm-level samples astly and time-consuming. In the
case of bigger data gaps or smaller available sssnpther econometric methods such
as multivariate analysis can be used to assessimpacording to different farm or

livestock types.
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4.3 Hierarchical Sampling

43.1

1.

Hierarchical sampling — water quality — all indicators
Type of data:
* |ACS or/and aggregated payment data for RDP messure
» Data on intervention logics of the different measur
* Land use and farm data
* Land-cover data
» Spatial data on elevation, topography, biogeog@gbmegions and soil conditions
» Data on water quality (depending on selected irdiga
» Gross nutrient balance: Nitrogen and Phosphoruspunts (fertiliser,
manure, feed) (in kgN/year) and Nitrogen and Phogghin outputs (milk,
wheat, potatoes, roughage) (in kgN/year)
* Nitrate pollution
* Nitrogen quantity used per hectare of utilised@gdture area (UAA):
Nitrogen in inputs in fertiliser and manure anddananagement data
» Pesticide / fertiliser applications to arable land
Primary data: Monitoring data on water quality sators are needed. Multi-order
hierarchical arrangement methods used to allowafksessment for water quality
impacts from field (micro) to catchment and regideael (macro).

Secondary data:

Data type Sample size Data format Data origin Data access
Policy related Aggregated Managing Access for
variables payment data (Euro| authorities evaluators granted
/ ha and measure)
Large and uptake data (h3

under measure) with
geographical

references
Land use, output Medium (depends or} Value and physical | FADN database Data available
and input data, level of analysis) units, Euro/ha and | Census databases,| Access restricted
structural variables kg/ha (etc.) with Ministries for detailed data
geographical
references
Land cover Medium GIS data, Corine Land Cover | Data available
polygon/raster (periodic)
format LUCAS survey
(every three years),
remote sensing data
Spatial data on Medium GIS data, Polygon Various GIS Data availability
elevation, databases might vary

topography,
biogeographical
regions and soil
conditions
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4.3.2

Spatial aspects: Sampling strategy is specificdéigigned to consider relationships
between different spatial levels and scales. Thegsag can be designed for different
spatial dimensions and can integrate different I&evescales (e.g. field, farm and
landscape level). Integrates spatial data sets datd need to be available with

geographic references/codes.

Temporal dimensions: Can be used with annual datiata for base year and impact
year, e.g. according to the RDP periods.
Data processing: Hierarchical sampling methods ireqdifferent data-processing
tasks including:
» Multi-level observations and indicators (coveringthb participants and non-
participants) need to be integrated in a consistealytical framework
» Data-processing requirements also depend on ecdnoma statistical
methods selected in combination with hierarchieahgling
Sensitivity to data quality: Testing of differenetrarchical sampling strategies in the
public-good case studies depends on the availahilit detailed and widespread
monitoring data on water quality on participatingdanon-participating farms and
ground water and/or rivers (depending on seleatdatator). The extent of available
data and sampling size determines the choice afaguetric and statistical methods to
analyse the observations and sampling results.
Consequences of data gaps: Data gaps restrict cihye sfor testing hierarchical
sampling strategies, as additional monitoring data most likely not be generated

during the case studies.

Hierarchical sampling — biodiversity wildlife — all indicators
Type of data:
* |ACS or/and aggregated payment data for RDP messure
» Data on intervention logics of the different measur
* Land use and farm data
* Land-cover data
» Spatial data on elevation, topography, biogeoggbmegions and soil conditions
» Biodiversity data:
a. Farmland bird index (FBI): Bird monitoring data
b. Flowering plants of semi-natural habitats: Monigri data on plant
indicators on agricultural land
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c. Population trends of agriculture-related buttedpecies: Monitoring data
on butterfly species on agricultural land
d. Stock and change of linear habitats and biotopegitultural landscapes:
Habitat and biotope data (IACS)
Primary data: Monitoring data on different biodsi#y indicators (see above) are
needed. Multi-order hierarchical arrangement methased to allow for assessment
for biodiversity impacts from field (micro) to céwment and regional level (macro).

Secondary data:

Data type Sample size Data format Data origin Data access
Policy related Aggregated Managing Access for
variables payment data (Euro| authorities evaluators granted
/ ha and measure)
Large and uptake data (hg

under measure) with
geographical

references
Land use, output Medium (depends or} Value and physical | FADN database Data available
and input data, level of analysis) units, Euro / ha and| Census databases,| Access restricted
structural variables kg / ha (etc.) with Ministries for detailed data
geographical
references
Land cover Medium GIS data, Corine Land Cover | Data available
polygon/raster (periodic)
format LUCAS survey
(every three years),
remote sensing data
Spatial data on Medium GIS data, Polygon Various GIS Data availability
elevation, databases might vary

topography,
biogeographical
regions and soil
conditions

Spatial aspects: Sampling strategy is specificdigigned to consider relationships
between different spatial levels and scales. The$ag can be designed for different
spatial dimensions and can integrate different Ievescales (e.g. field, farm and
landscape level). Integrates spatial data sets datd need to be available with

geographic references / codes.

Temporal dimensions: Can be used with annual datkaia for base year and impact
year, e.g. according to the RDP periods.
Data processing: Hierarchical sampling methods ireqdifferent data processing
tasks including:
» Multi-level observations and indicators (coveringthb participants and non-
participants) need to be integrated in a consistralytical framework
» Data-processing requirements also depend on ecdnoma statistical

methods selected in combination with hierarchieahgling
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7. Sensitivity to data quality: Testing of differentrarchical sampling strategies in the
public good case studies depends on the availalolitdetailed and widespread
monitoring data on biodiversity indicators on papating and non-participating
farms. The extent of available data and samplirmg sletermines the choice of
econometric and statistical methods to analyselbiservations and sampling results.

8. Consequences of data gaps: Data gaps restrict cibyge sfor testing hierarchical
sampling strategies, as additional monitoring data most likely not be generated
during the case studies. Without sufficient monitgrdata on direct biodiversity
indicators hierarchical sampling can be testedoimlmnation with a suitable indirect
indicator such as stock and change of linear hab#ad biotopes in agricultural
landscapes.

4.4 Method Landscape Metrics

4.4.1 Landscape metrics - landscape — fragmentation indexabitat patch shape,
spatial complexity.
1) Types of data needed:
» Area of farmland participating in RDP
» Land cover
* Land use
* Remote Sensing (RS) data
* Validation data for RS analysis
* Landscape character areas
2) No need for primary data
3) The data required are secondary data, which recailequate detail to be able to
distinguish differences in land use and land cow&h the participating and non-
participating areas. Existing land-cover/land-uagadcan be used; however the level of
detail in the classification will determine the emt to which meaningful detail for

measuring is present or absent. The minimum mae@abas of the data should be 1ha.

Data type Sample size | Data format Data origin Data access
Area of farmland Large GIS data, IACS Access for evaluators
participating in RDP 9 Polygon granted
Land cover GIS data, CORINE, regional Data available
Polygon/ land cover data
raster
Land use Large GIS data, LUCAS, FADN Data available
(depending on| Polygon/ database, Census
level of raster databases,
analysis)
Remote Sensing data Large GIS data, ESA (EuropeareSp Data available
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4)

5)

6)

7)

8)

Data type Sample size | Data format Data origin Data access

(satellite/aerial photos) Raster Agency)

Landscape character areas Medium GIS data, | Regional data Where they exist they
Polygon are accessible

The method can be used for assessment at diffepatitl levels, either by using different
types of resolution data (but due to the data dégecy caution needs to be taken in the
comparison between the results of different levels)by aggregating the results of
detailed assessment. The minimum mappable areéiseoflata should be at least 1ha
meaning a resolution of at least 100m raster, 26 @a, i.e. 50m raster would be more

useful.

Assessment at the beginning and end of RDP progearixisting land cover/land use
data are regularly updated; however they may nat sgnc with the RDP reporting cycle
to provide useful impact assessment. The applitabb RS data (including aerial
photography) can be used to fill the data gap aedte a meaningful time series. RS data
have the advantage that for much of EU they aré betporally and spatially more
detailed. Due to cloud cover, the availability é@rtain areas maybe limited but generally
temporally more flexible and compatible with the REeporting cycle.
Data processing requires:

» Creation of time series through updating of landecand land-use data with RS

data.

» Conversion of data to raster format

» Calculation of the fragmentation index using FratgstArcGIS Patch Analyst or R
Data constraints can potentially prohibit meanihgfomparison (i.e. ability to measure
change (temporal) or ability to compare resultosErEU (spatial)). In addition, it may
impair the ability to measure the impact of RDPtluis public good.
Both the resolution of data and the extent of thalysis determine the extent of error in

the impact assessment.

4.4.2 Landscape metrics - biodiversity (HNV) - % UAA farmed to generate HNV,

1)

habitat connectivity, habitat patch size.
Types of data needed:
» Area of farmland participating in RDP
* Area of HNV
* Land cover
* RS data
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* Habitat and vegetation data

* Designated areas
2) No need for primary data

3) The data required are secondary data, whichire@dequate detail to be able to
distinguish differences in land use and land coviéln the participating and non-participating
areas. Existing land-cover/land-use data can bd;usewever the level of detail in the

classification will determine the extent to whiclkeamingful detail for measuring is present or

absent. The minimum mappable areas of the datddsbe 1ha.

Data type Sample size | Data format Data origin Data access
Area of farmland Large GIS data, IACS Access for evaluators
participating in RDP 9 Polygon granted
Land cover GIS data, CORINE, regional Data available
Polygon/ land cover data
raster
Land use Large GIS data, LUCAS, FADN Data available
(depending on| Polygon/ database, Census
level of raster databases,
analysis)
Remote Sensing data Large GIS data, ESA (European Space Data available
(satellite/aerial photos) Raster Agency)
Landscape character areas Medium GIS data, | Regional data Where they exist they
Polygon are accessible

4) The method can be used for assessment at diffspatial levels, either by using
different types of resolution data (but due to dla¢éa dependency caution needs to be taken in
the comparison between the results of differenel@vor by aggregating the results of
detailed assessment. The minimum mappable ardgas data should be at least 1ha meaning
a resolution of at least 100m raster, but 0.25.8a50m raster would be more useful.

5) Assessment at the beginning and end of RDP anoge. Existing land-cover/land-
use data are regularly updated; however they mapaen sync with the RDP reporting cycle
to provide useful impact assessment. The applicatdd RS data (including aerial
photography) can be used to fill the data gap aedte a meaningful time series. RS data
have the advantage that for much of EU they ark tashporally and spatially more detailed.
Due to cloud cover, the availability for certaireas maybe limited but generally temporally

more flexible and compatible with the RDP reportoygle.

6) Data processing requires:
» Creation of time series through updating of laoger and land-use data with RS data.
» Conversion of data to raster format

» Calculation of the fragmentation index using Btags, ArcGIS Patch Analyst or R
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7)

Data constraints can potentially prohibit megfuh comparison (i.e. ability to

measure change (temporal) or ability to comparaltescross EU (spatial)). In addition it

may impair the ability to measure the impact of RibRthis public good.

8)

Both the resolution of data and the extent efdahalysis determine the extent of error

in the impact assessment.

4.4.3 Landscape metrics - biodiversity (HNV) - vegetatiorguality index

1)

2)
3)

4)

Types of data needed:

» Area of farmland participating in RDP

* Areaof HNV

» Land cover

* Habitat and vegetation data

* Designated areas

Random sampled hierarchal survey of HNV areas dP RBrticipants and not participants
The data required are secondary data, which recailequate detail to be able to
distinguish differences in land use and land cowdh the participating and non-
participating areas. Existing data can be used wewé¢he level of detail in the
classification will determine the extent to whicheamingful detail for measuring is

present or absent. The minimum mappable aredseafdta should be 0.25ha.

Data type Sample size Data format Data origin Data access

Area of farmland Large GIS data, Polygon IACS Access for

participating in RDP evaluators granted

Area of HNV Large GIS data, Polygon

Land cover Large GIS data, CORINE, regional | Data available
Polygon/raster land cover data

Habitat data Large Landscape featurgsHabitat surveys, Data available

and habitats within | e.g. British

a certain raster (e.g| Countryside Survey
one square km)
Estimates of stock

in kilometres
Digital Elevation Model Large GIS data, Raster
(DEM)
Designated areas Large GIS data, Polygan Natufg200 Data available

Regional data

The method can be used for the assessment atediffspatial levels, either by using
different types of resolution data but, due to tlaa dependency, caution needs to be
taken in the comparison between the results okwdfft levels, or by aggregating the
results of detailed assessment. The minimum mapabhs of the data should be at least
1lha meaning a resolution of at least 100m rasteOb ha, i.e. 50m raster would be

more useful.
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5) Assessment at the beginning and end of RDP progearxisting land cover/land use

6)

7)

8)

and biodiversity monitoring data are regularly ueda however they may not be in sync
with the RDP reporting cycle to provide useful impassessment. Where the available
land-cover and land-use data prove to be limitittgg temporal dimension of the
assessment application of RS (including aerial @ir@iphy) can be used to fill the data
gap. RS data have the advantage that for much oftHey are both temporally and
spatially more detailed. Due to cloud cover, thailability for certain areas may be
limited but generally temporally more flexible andmpatible with the RDP reporting
cycle.
Data processing requires:
» Creation of time series through updating of landecand land use data with RS
data
» Conversion of data to raster format
» Calculation of the fragmentation index using FragstArcGIS Patch Analyst or
R.
Data constraints can potentially prohibit meanihgiomparison (i.e. ability to measure
change (temporal) or ability to compare resultossrEU (spatial)). In addition, it may
impair the ability to measure the impact of RDPtluis public good.
Both the resolution of data and the extent of thalysis determine the extent of error in

the impact assessment.

4.5 Ecological Footprint

4.5.1 Ecological footprint - landscape — AE footprint index based on new CMEF,

footprint based on landscape indicators and habitat/biotopes in agricultural

landscapes.

Footprint analysis by its nature incorporates rpldtindicators. Footprint data requirement is

determined by the indicators included in the analyBhe AFI has been developed for farm-

level assessment. The objective is to modify théhotefor use at a macro level by modifying

the criteria, indicators and data for use at mézvel.

1)

Types of data needed:

» Area of farmland participating in RDP
* Area of HNV

» Land cover

e« Land use
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* RS data

* Landscape character areas
* Habitat data

* Designated areas

* Visibility data

* Perception data

* UAA data
2) No need for primary data
3)
Data type Sample size | Data format Data origin Data access
Area of farmland Large GIS data, Polygon IACS Access for
participating in RDP evaluators granted
Area of HNV Large GIS data, Polygon
Land cover Large GIS data, Polygon/ raster| CORINEBional | Data available
land cover data
Land use Large GIS data, Polygon/ raster LUCAS, FADN | Data available
(depending on database, Census
level of databases,
analysis)

Remote Sensing data Large GIS data, Raster ESA (European | Data available
(satellite/aerial Space Agency)
photos)
Landscape character Medium GIS data, Polygon Regional data Where thest e
areas they are accessible
Habitat data Large Landscape features and | Habitat surveys, e.g. Data available

habitats within a certain British Countryside

raster (e.g. one square km) Survey

Estimates of stock in

kilometres
Designated areas Large GIS data, Polygon Natufga200 Data available

Regional data

Digital Elevation Large GIS data, Raster
Model (DEM)

4) The method itself is flexible in relation to itsdand for data; however the spatial
dimension of the results is determined by the dath the poorest spatial detail and the

best possible results will be gained if data usigelthe same spatial detail.

5) The data for this methodology range from frequeonhitoring data to near static data. The
potential of assessing a baseline and one RDPdoevilikely to be conducted only with
partially updated information.

6) Data processing requires:

» Criteria need to be formulated and matrix for tssessment of measures versus
public goods through specific indicators needseaéveloped.

7) The objective is to develop a more quantitativesfs the AFI, which is reliant on data.

However, in the absence of data, it is possiblestoqualitative data.
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8) It is possible to make an assessment of changeayibuggreater uncertainty/error, and the

ability to compare the results between MS may beced.

4.5.2 Ecological footprint - biodiversity (HNV) - % of UA A farmed to generate HNV,

AE footprint index, footprint based on landscape HNV indicators

1) Type of data

UAA data
Area of HNV

Land cover data

RS data
Habitat data

Designated areas

Area of farmland participating in RDP

2) Habitat survey data of RDP and non RDP areas, rioigical sampled survey

3)

4)

5)

6)

7)

Data type Sample size | Data format Data origin Data access
Area of farmland GIS, data, Polygon IACS Access for evaluatg
participating in Large granted
RDP
Area of HNV Large GIS data, Polygon
Land cover Large GIS data, Polygon/raster CORINEpreg | Data available
land cover data
Habitat data Large Landscape features and Habitat surveys, | Data available
habitats within a certain rastere.g. British
(e.g. one square km) Countryside
Estimates of stock in Survey
kilometres
Designated areas Large Polygon Natura2000, | Data available
Regional data
Remote Sensing Large Raster ESA (European | Data available

data (satellite/aerial
photos)

Space Agency)

Farm level data (RDP) will be assessed in the sbraé neighbouring areas to assess

connectivity and diversity/spatial complexity.

The temporal dimension is largely determined by fieguency of the land-cover data

although RS data can be used to fill the gaps.

Criteria need to be formulated and matrix for tksemsment of measures versus public

goods through specific indicators needs to be dgesl.

The objective is to develop a more quantitativasfs the AFI, which is reliant on data.

However in the absence of data it is possible eoquslitative data.
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8) It is possible to make an assessment of change, witit greater degree of

uncertainty/error, and the ability to compare thguits between MS may be reduced.

4.5.3 Ecological footprint - soil - soil quality indicatars (soil erosion by water), soll

1)

2)
3)

4)

5)

6)

7)

8)

organic matter in arable land, AE footprint index.
Types of data needed:
» Area of farmland participating in RDP
» Soil data
* Land cover
« Farm management data
» Digital Elevation Model (DEM)

Farm survey data

Data type Sample size Data format Data origin Data access
Area of farmland Large GIS data, Polygon IACS Access for
participating in RDP evaluators granted
Land cover Large GIS data, Polygon/raster CORINEpreg | Data available
land cover data
Land use and Large (depending| GIS data, Polygon/raster LUCAS, FADN
management on level of analysis database, Census
databases Data
available
Digital Elevation Large GIS, data, Raster
Model (DEM)
Soil data Large GIS data Soil Survey or
modelled data

The data from soil monitoring are commonly not iaéid with RDP activities. Up and

down scaling will be required. This process anddat resulting from it should be at a
level of detail that is one level below the repagtspatial units, i.e. if reporting at NUTS3
than the data should be at NUTS4 i.e. LAUL.

The monitoring data are limited in temporal dimensi The potential of assessing a
baseline and one RDP period is constraint by tladathility of monitoring data.

Criteria need to be formulated and matrix for teeessment of measures versus public

goods through specific indicators needs to be dpesl.

The objective is to develop a more quantitativasfs the AFI, which is reliant on data.
However in the absence of data it is possible eoquslitative data.

It is possible to make an assessment of change, whilt a greater degree of

uncertainty/error, and the ability to compare thguits between MS may be reduced.
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4.6 Multifunctional Hotspots and Landscape Zoning

This analysis is specifically taking on board npl#iindicators rather than a single one.

4.6.1 Landscape zoning - landscape - visual amenity score

1)

2)
3)

4)

5)

6)

7)

Types of data needed:

* Area of farmland participating in RDP

» Land cover

* Population data

* General preference for the amount of selected tapisfeature

* Visibility of selected features

» Density of transport infrastructure

No need for primary data

The data required are secondary data, which recailequate detail to be able to
distinguish differences in land use and land cowdh the participating and non-

participating areas. A reasonable data resolutiocdse-study area would be 25m raster.

Data type Sample size Data format Data origin Data access

Area of farmland Large GIS data, Polygon IACS Access for

participating in RDP evaluators granted

Land cover Large GIS data, CORINE Data available
Polygon/raster

Population data Large GIS data, Polygon EUROSTAT aRanilable

Visibility data Large GIS data, Raster Modelled

Transport Large GIS data, Raster Modelled from

infrastructure topographical data

The indicator is created using different data sesird@he level of detail is determined by
the data with the coarsest resolution. Where plessitaling can be used to bring the data

resolution closer together.

Land cover, population and infrastructure dataugr@ated on regular basis; however they
may not be updated in line with the timing of th®MR Possibility is to update the
published data with RS data for the RDP period.

The data in raster format will be used to creapriirdata and the visual amenity score in
ArcGIS or R.

Depending on the sizes of the features selecteceff@mple woodland) the resolution of
the data is important to be able to assess thedtati For example, if data are only

available at 1k the error in the visual amenity score will be highthe case-study area.
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8) This method has previously been used for prediataher than measurement of change.
The consequences of the data constraints are tthaduces the effectiveness of the
method to measure change, hence the impact of RDP

4.6.2 Landscape zoning - landscape - estimated visitor mbers
1) Types of data needed:

* Area of farmland participating in RDP Populatiomizes

* Roads (Access)

» Access facilities on site (forests)

» Land cover

» Visitor numbers

2) No need for primary data

3)
Data type Sample size Data format Data origin Data access
Area of farmland Large GIS data, Polygon IACS Access for
participating in RDP evaluators granted
Land cover Large GIS data, CORINE

Polygon/raster

Population data Large GIS data, Polygor EUROSTAT alatilable
Road (access) data Large GIS data, line Data can be bough

National geodatabaseg
Large GIS data, point (e.g. ATKIS in D)

n

Access facilities on
site (forests)

or agreement
needed

4) The indicator requires use of different data sosirdde level of detail is determined by
the data with the coarsest resolution. Where plessitaling can be used to bring the data

resolution closer together.

5) Land cover, population and infrastructure datawgmeéated on regular basis; however they
may not be updated in line with the timing of th®MR Possibility is to update the
published data with RS data for the RPD period.

6) The data in raster format will be used to calcutageindicator in ArcGIS or R.

7) Depending on the sizes of the features selectece@mple woodland) the resolution of
the data is important to be able to assess theatati For example if data are only

available at 1krthe error in the visual amenity score will be highthe case-study area.

8) This method has previously been used for prediat@bher than measurement of change.
The consequences of the data constraints are tthatuces the effectiveness of the

method to measure change, hence the impact of RDP
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4.6.3 Landscape zoning - landscape - protection of landapes and specific natural
elements
1) Types of data needed:
* Area of farmland participating in RDP landcover
» Designation criteria
» Habitat data

2) Monitoring protected features in agricultural areas

3)
Data type Sample size Data format Data origin Data access
Area of farmland Large GIS data, Polygon IACS Access for
participating in RDP evaluators granted
Land cover Large GIS data, Polygon/raster CORINE atalvailable
Habitat data Large Landscape features angd Habitat surveys, Data available

habitats within a certain | e.g. British

raster (e.g. one square | Countryside Survey
km) Estimates of stock in
kilometres

Designated areas Large GIS data, Polygon Natura2000 Data available
Regional data

4) The method can be used for the assessment atediffepatial levels, either by using
different type of resolution data but due to théaddependency caution needs to be taken
in the comparison between the results of diffetemels, or by aggregating the results of
detailed assessment. The minimum mappable argag afata should be at least 0.25 ha,
i.e. 50m raster, but 0.1 ha, i.e. 25m raster, wdnddnore useful to measure changes in
habitat created due to RDP.

5) Existing land-cover data are regularly updated; énmv they may not be in sync with the
RDP reporting cycle to provide useful impact assesg. Where the available land-cover
and land-use data prove to be limiting, the temlpdimension of the assessment
application of RS (including aerial photographyh d@ used to fill the data gap. RS data
have the advantage that, for much of EU, they ath kemporally and spatially more
detailed. Due to cloud cover, the availability éartain areas may be limited but generally
temporally more flexible and compatible with the REeporting cycle.

6) Data in raster format can be calculated using A&C@1R.
7) It may impair the ability to measure the impacR&P on this public good.

8) This method has previously been used for prediattimer than measurement of change.
The consequences of the data constraints are ttealices the effectiveness of the

method to measure change, hence the impact of RDP
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4.6.4 Landscape zoning - Biodiversity (HNV) - % of UAA famed to generate HNV

1)

Types of data needed:

» Area of farmland participating in RDP
* Land cover

* Areas of HNV

* Digital Elevation Model (DEM)

2) No primary data required

3)

4)

5)

6)

7)
8)

Data type Sample size Data format Data origin Data access

Area of farmland Large GIS data, Polygon IACS Access for

participating in RDP evaluators granted

Area of HNV Large GIS data, Polygon HNV monitoring | Data available

database

Land cover Large GIS data, CORINE, regional | Data available
Polygon/raster land cover data

Digital Elevation Large GIS data, Raster Topographic mapsData partly

Model (DEM) aerial surveys available

The data required are secondary data, which recailequate detail to be able to
distinguish differences in land use and land cow&h the participating and non-
participating areas.

The method can be used for the assessment atediffspatial levels, either by using
different type of resolution data but, due to tiatgaddependency, caution needs to be taken
in the comparison between the results of diffetem¢ls, or by aggregating the results of
detailed assessment. The minimum mappable argag afata should be at least 0.25 ha,
i.e. 50m raster but 0.1 ha, i.e. 25m raster, wdnddnore useful to measure changes in
habitat created due to RDP.

Existing land-cover data are regularly updated; éx@v they may not be in sync with the
RDP reporting cycle to provide useful impact assesg. Where the available land-cover
and land-use data prove to be limiting, the tempdimension of the assessment
application of RS (including aerial photographyh dg used to fill the data gap. RS data
have the advantage that for much of EU they aré betporally and spatially more
detailed. Due to cloud cover the availability fertain areas may be limited but generally
temporally more flexible and compatible with the REeporting cycle.

Data in raster format can be calculated using A&C@1R

It may impair the ability to measure the impacRWP on this public good. This method

has previously been used for prediction rather thna@asurement of change. The
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consequences of the data constraints are thatutes the effectiveness of the method to

measure change, hence the impact of RDP

4.6.5 Landscape zoning - Biodiversity (HNV) - Biodiversiy Action Plan Benefit scores

1) Types of data needed:

2)

3)

4)

5)

6)

7)

* Habitats that meet the requirements for targetibevdity action species (mammals
and birds)

e Species Distribution Atlas

No primary data required

Data type Sample size Data format Data origin Data access
Area of farmland Large GIS data, Polygon IACS Access for
participating in RDP 9 evaluators granted

Habitat data Large Landscape featurgHabitat surveys, Data available
and habitats within | e.g. British
a certain raster (e.g| Countryside Survey
one square km)
Estimates of stock
in kilometres
Species distribution Large GIS data Speciesibigion | Data available
atlases

The data required are secondary data, which recaileuate detail to be able to
distinguish differences in land use and land cow&h the participating and non-
participating areas. Given the scale of the daimfthe distribution atlases the data need
to be down-scaled for use in the analysis.

Species distribution atlases are published peratigicvarying by species and EU member
state.

Required data processing include:
a. Downscaling of distribution atlas data for differespecies
b. Calculation of the Biodiversity Action Plan benefdore

Sensitivity to data quality: the scores are modetiatcomes using survey data and sound
spatial statistics.

4.6.6 Landscape zoning - Biodiversity (HNV) - High NatureValue Index

1)

2)

Types of data needed:

» Area of farmland participating in RDP
* Land cover

* High nature value data

RS data

* Validation data for RS analysis

No need for primary data
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3)

Data type Sample size Data format Data origin Data access

Area of farmland Large GIS data, Polygon IACS Access for

participating in RDP evaluators granted

Area of HNV Large GIS data, Polygon HNV monitoring | Data available

database

Land cover Large GIS data, CORINE, regional | Data available
Polygon/raster land cover data

Remote Sensing data Large Raster ESA (European | Data available

(satellite/aerial photos Space Agency)

Validation data Large GIS data LUCAS Data avdéda

4) The method can be used for the assessment atediffepatial levels, either by using
different type of resolution data or by using aggteng the results of detailed assessment.
The minimum mappable areas of the data should leasit 0.25 ha, i.e. 50m raster but 0.1
ha, i.e. 25m raster, would be more useful to measbhanges in habitat created due to
RDP.

5) Existing land-cover and habitat-monitoring data r@gularly updated; however they may
not be in sync with the RDP reporting cycle to pdevuseful impact assessment. Where
the available land-cover and land-use data proveetiimiting, the temporal dimension of
the assessment application of RS (including ag@ti@tography) can be used to fill the
data gap. RS data have the advantage that, for ofu€bJ, they are both temporally and
spatially more detailed. Due to cloud cover theilabdity for certain areas maybe limited
but generally temporally more flexible and complativith the RDP reporting cycle.

6) Data in raster format can be calculated using A&C@1R
7) It may impair the ability to measure the impacR&P on this public good.

8) Both the resolution and the extent of the analggtermine the extent of error in the

im pact assessment.

4.6.7 Landscape zoning - biodiversity (HNV) - % UAA underNatura 2000
1) Types of data needed:
* Area of farmland participating in RDP LandcoverORINE
* Nature 2000
RS data
* Validation data for RS analysis
2) No need for primary data
3)
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Data type Sample size Data format Data origin Data access

Area of farmland Large GIS data, Polygon IACS Access for

participating in RDP evaluators granted

Designated areas Large GIS data, Polygon Natura2000 Data available
Regional data

Remote Sensing data Large Raster ESA (European | Data available

(satellite/aerial photos Space Agency)

Validation data Large GIS data LUCAS Data adéa

4) The method can be used for the assessment atediffepatial levels, either by using
different type of resolution data but due to théaddependency caution needs to be taken
in the comparison between the results of diffedentls, or by using aggregating the
results of detailed assessment. The minimum mapabhs of the data should be at least
0.25 ha, i.e. 50m raster but 0.1 ha, i.e. 25m rasteuld be more useful to measure

changes in habitat created due to RDP.

5) Existing land-cover data are regularly updated; énmv they may not be in sync with the
RDP reporting cycle to provide useful impact assesg. Where the available land-cover
data prove to be limiting, the temporal dimensidrnthe assessment application of RS
(including aerial photography) can be used talié data gap. RS data have the advantage
that for much of EU they are both temporally andtgtly more detailed. Due to cloud
cover, the availability for certain areas maybeitith but generally temporally more
flexible and compatible with the RDP reporting @&cl

6) Data in raster format can be calculated using A&C@1R
7) It may impair the ability to measure the impacR&P on this public good.

8) Both the resolution and the extent of the analggtermine the extent of error in the

impact assessment.

4.6.8 Landscape zoning - soil - soil erosion by water
1) Types of data needed:

» Area of farmland participating in RDP

» Soil data

* Land cover

« Farm management data

» Digital Elevation Model (DEM)

2) No primary data required
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Data type Sample size Data format Data origin Data access
Area of farmland GIS data, Polygon IACS Access for
participating in RDP Large evaluators
granted
Land cover Large GIS data, CORINE, regional land| Data available
Polygon/raster cover data
Land use and Large (depending| GIS data, Polygon/ | LUCAS, FADN Data available
management on level of raster database, Census
analysis) databases,
Soil data Large GIS data, Survey data or modelled Data partly
Polygon/raster data available
Digital Elevation Large GIS data, Raster Topographic maps, | Data partly
Model (DEM) aerial surveys available

3) The data should be at a level of detail that is lenel below the reporting spatial units,
I.e. if reporting at NUTS3 than the data shouldabBIUTS4 i.e. LAUL.

4) The data for this methodology range from frequeonitoring data to near-static data.
The potential of assessing a baseline and one RIbiBdpis likely to be conducted only
with partially updated information.

5) Criteria need to be formulated and a matrix foraeeessment of measures versus public
goods through specific indicators needs to be dgesl.

6) The objective is to develop a more quantitativasts the AFI, which is reliant on data.
However in the absence of data it is possible eoqualitative data.

7) It is possible to make an assessment of change,whilt a greater degree of

uncertainty/error, and the ability to compare thguits between MS may be reduced.

4.7 Multi-Criteria Analysis (and Principal Component Analysis)

4.7.1 Multi-criteria analysis — animal welfare - all indicators
1. Type of data:
* Policy related variables
» Data on intervention logics of the different measur
* Livestock system and farm data
» Data on animal welfare indicator (depending onctetkindicator):

0 Animal Welfare Index: Consists of indicators on faet, health and
management of farm animals (animal-based indicatod farm /
environment indicators)

0 Result-oriented indicator approach:

2. Primary data: Requires monitoring data from farmveys and visits of evaluators.
Sample strategy of selected farms needs to coveprasentative sample of different
livestock and husbandry systems and include ppdiicig and non-participating
farmers
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. Secondary data:

Data type Sample | Data format Data origin Data access
size
Policy related | Large Aggregated payment data (Eurp Managing authorities Access for
variables LU or farm and measure) and evaluators
uptake data granted

Livestock and | Large Physical units, LU / ha,hLU, | FADN database Data available
farm data number of animals (etc.) Census databases, Livestock

databases such as HIT in

Germany

. Spatial dimensions: This method is based on fakatldata which can be aggregated
and analysed at different regional levels. Insigfagpatial variations, differentiation of
different farm types and livestock systems and andby systems are more important
for animal welfare impacts. Principal Component kes (PCA) can be used for
hierarchical classification of different animal fak factors / indicators (not across

spatial dimensions).

. Temporal dimensions: Livestock and farm data acatgal annually, but primary data
from farm visits are collated for one or two poimtgime (either to analyse differences in
the current state of animal welfare on particigatand non-participating farms or to
analyse differences in changes in animal welfadicators over time). More frequent

farm visits become very time and cost intensiveo8dary data are available annually.

Data processing: Multi-Criteria Analysis (MCA) rexps different data processing tasks,

including:

» Constructing and assessing the index indicators r@guire expert workshops to
validate inclusion and weights of different ind@at in index or to validate the

general suitability of new indicators).

» Consistent and robust integration of primary, sdeop and qualitative

data/information

 [Econometric and statistical analysis of relatiopshibetween different

factors/indicators and policy measures (e.g. grai@omponent analysis etc.).
* Regional analysis: Aggregation of analytical frarogwto regional level

. Sensitivity to data quality: The application and tlesults of the strongly depend on the
guantity and quality of the monitoring data fronrnfiavisits. Case-study application
requires the existence of primary data from farsitsi To some extent additional data
could be collated.

. Consequences of data gaps: See above.
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5 Comparison of the Data and Monitoring Requirements of the
Candidate Methods

This section provides a summary of the assessnidhealata requirements of the different
methods highlighting differences in the principatjuirements with respect to data types and
their level of details, how methods consider spatiad temporal dimensions and required
data processing. The assessments were carriednathiei context of a few public good
examples for which the applications of the methodse seen as suitable. However, this does
not exclude the principal possibility of applyiniget methods for the impact assessment of
other public goods. The identification of data &afaility and data quality as the two of the
main problems in the evaluation of environmentabaets of RDPs during the reviews and
stakeholder interviews highlights the importancethed comparative assessment of the data
requirements of the candidate methods to ensutettbaew evaluation methods are tested in
case-study areas which provide an adequate quaaridyquality of required data and to
ensure that those dimensions are consistently denesl in the logic models of the new
methodological handbook. The assessment of therdgtarements will be reviewed during
and after the case-study testing with the aim teeldgp a classification of the data and
monitoring requirements of the tested macro-levalwation methods for the methodological
handbook. A first attempt to provide a classifioatbf the data requirements of the candidate

methods is provided in Section 5.2, using a scaoapygroach.

Section 5.1 summarises and compares key findinggseadissessment of the data requirements
of the candidate methods for each public good,liglgting aspects for the applicability in the
case studies and with respect to micro/macro liekag RDP evaluations. This is followed
by a first classification of the data requiremenitshe macro-level candidate methods and a

short discussion of the emerging issues for the-sagly testing in Section 5.3.

5.1 Summary of Key Aspects of the Data Requirements
The following tables highlight similarities and f@ifences in the principal data requirements
with respect to data types, level of detail, spatiad temporal dimensions, data processing,

applicability in case-study areas and micro/maicrkalges.
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Summary table — water quality:

Dimensions

Spatial econometrics

Hierarchical samipig

Type of data « Wide range of different data needed to * Required data types vary between the different
integrate environmental indicators, scales and levels of the sampling set
agricultural production functions, input « Avrange of different secondary data needed jat
demand functions, farm and site specific the upper levels such as topographic, soil
characteristics, and managerial qualities in conditions, land use and farm management
the econometric models data.

« Application at macro level largely relies on| « Secondary datasets: e.g. IACS, FADN,
secondary data (e.g. IACS, FADN, Census, Census, Eurostat, CLC and LUCAS
Eurostat, CLC and LUCAS).

Primary « Soil, water and input use monitoring data gt « Monitoring data on water quality aspects

monitoring data farm level (participating and non- needed at field and farm levels
participating farms) could be needed to
address data gaps at regional level and
improve the database for macro level
analysis.

e The indicator nitrate pollution requires
ground and / or freshwater monitoring datal.

Sample size * Large *  Medium

Spatial dimension| « Method can be applied at different spatial | = Flexible design which reflects different spatial
levels, but most useful application for RDP dimensions and can integrate different levels /
evaluation with detailed regional data (e.qg. scales (e.g. field, farm and landscape levels
NUTS 3 or municipality levels) + Data need to be available with geographic

« Data need to be available with geographic references / codes
references / codes

Temporal * Can be used with annual data or data for ba®e Can be used with annual data or data for base

dimension year and impact year, e.g. according to the year and impact year, e.g. according to the
RDP periods. RDP periods.

Processing « Substantial data processing requirements,| « Complex sampling design of multi-level

requirements which demand specific methodological skills  observations and indicators (both participants
and interests from the developer / user and non-participants)

« Data processing requirements also depend on
econometric or statistical methods selected |n
combination with hierarchical sampling

Applicability in ¢ Complex models which can deliver results or  Systematic and consistent sampling method,

case-study areas net-impacts at macro level which can be combined with different

¢ Requires case-study areas with a econometric and statistical methods
comprehensive database of land use, farm ¢ Requires case-study areas with a good
management and characteristics and wate availability of monitoring data on water
quality data at (farm and) regional level. quality

Micro — macro « Depends on availability of soil, water and | ¢ Design of hierarchical sampling allows to

linkage input use monitoring data at farm level for combine or to link micro and macro level
participating and non-participating farms analysis using one consistent sampling and
which can provide a representative database data set.
for regional / macro level assessment. ¢ Conclusions on impacts can be drawn from

available data at micro and macro level

Summary table — climate stability:

Dimensions Economic modelling framework, CGEs Econormmimodelling framework, sector models

Type of data ¢ A CGE model requires aggregated data * Requires aggregated data representative for the
representative for the region or country. sector and region / country.

e Sectorally and regionally disaggregated CGE  Depending on the level of disaggregation info
models are very data intensive. sub-sectors and regions, models can be data
* Requires data from input — output statistics, intensive.
GHG inventory and agricultural data bases| « Requires data from GHG inventory and
(e.g. IACS, FADN, Census, and Eurostat). agricultural data bases (e.g. IACS, FADN,
Census, and Eurostat).

Primary ¢ Generally, no primary data needed. Howeves, Generally, no primary data needed. However,

monitoring data depending on the level of application, depending on the level of application, primary
primary data on changes in agricultural data on changes in agricultural practices and

practices and related changes in GHG
emissions might become valuable.

related changes in GHG emissions might
become valuable.

Sample size

Medium / large (in particular regionalised

Medium
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Dimensions

Economic modelling framework, CGEs

Econormmimodelling framework, sector models

modelling frameworks are data intensive)

Spatial dimension

Method used for non-spatial and spatial
applications.
Mainly used at NUTS 0 and NUTS 1 levels|

Method used for non-spatial and spatial
applications.
Mainly used at NUTS 0 and NUTS 2 levels

Temporal * Flexibility to select base year and * Flexibility to select base year and implemented
dimension implemented shocks according to the shocks according to the duration and scope |of
duration and scope of the RDP period. the RDP period.

« Dynamic CGE models can trace changes in « Dynamic sector models can trace changes in
the variables and indicators through a certain  the variables and indicators through a certain
period, for example in annual intervals. period, for example in annual intervals.

« But input-output tables often only updated
periodically

Processing « Substantial data processing requirements, jine  Particular data processing requirements are
requirements particular for regional applications as needed with respect to the disaggregation
regionalised data such as regional input- needed to analyse the GHG emission impagt of
output statistics and GHG emission data policy-induced changes in different production
might not be available, and thus need to be systems or farm types and in relation to
derived through disaggregation exercises gr regional disaggregations
through data collection. ¢ Availability of existing modelling frameworks

« Application often only feasible, if already increases the feasibility of application
existing modelling frameworks can be used.

Applicability in e Complex models which can consider « Rather complex models which can consider
case-study areas substitution effects within and between substitution effects within a sector.
different sectors. * Requires large scale case-study areas.

* Requires large scale case-study areas and the Depends on availability of existing modelling
availability of regional economic data sets o~ frameworks which can be used in case studies.
regionalise the modelling framework.

« Depends on availability of existing modelling
frameworks which can be used.

Micro — macro « Difficult to link with micro level methods » Potentially through consistent application of
linkage without substantial modelling efforts up- or downscaling of available farm level o

« Potentially through consistent application gf regional data
up- or downscaling of available farm level or
regional data

Summary table — animal welfare:
Dimensions Spatial econometrics Multi-criteria assssment
Type of data < In addition to policy related data, husbandry | < In addition to policy related data, husbandry

and farm data are needed.

Application at macro level largely relies on
primary data on animal welfare indicators
collected at farm level and/or the availability
animal information systems or databases.

and farm data are needed.

Application at macro level largely relies on|
primary data on animal welfare indicators
collected at farm level.

Expert workshops can be used to define o
validate suitability and/or weights of
different indicators.

Primary ¢ Requires monitoring data from farm surveys| ¢ Requires monitoring data from farm survey
monitoring data and visits. and visits.
Sample size * Sample needs to cover a representative sampke Sample needs to cover a representative

of different livestock and husbandry systems|

sample of different livestock and husbandr

sed

and include participating and non-participating  systems and include participating and nonf
farmers. participating farmers.

* Regional analysis thus requires large and costly
samples

Spatial dimension « Farm level data are aggregated and analysed at Farm level data are aggregated and analy:
different regional levels. at different regional levels.

« Different farm types and livestock husbandry| « Different farm types and livestock
systems are key dimensions for animal welfgre  husbandry systems are key dimensions fo
impacts. animal welfare impacts.

Temporal « Livestock and farm data are updated annually,» Livestock and farm data are updated

dimension but primary data from farm visits are collated annually, but primary data from farm visits
for one or two points in time. More frequent are collated for one or two points in time.
farm visit become very time and cost intensiye. More frequent farm visit become very time

Secondary data are available annually.

and cost intensive.

Secondary data are available annually.
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Dimensions

Spatial econometrics

Multi-criteria assssment

Processing .
requirements

Substantial data processing requirements, e
the aggregation of animal welfare indicators
regional level, demand certain mathematical
skills and interests from the developer / user

g
at

Particular data processing tasks are the
construction of indicator indices and the
integration of primary, secondary and
qualitative data and information.

Applicability in .
case-study areas

Complex models which can deliver results o
net-impacts at macro level

Method can be tested with different indicator
The application and the results of the strongl
depend on the quantity and quality of the
monitoring data from farm visits.

Case study application requires the existenc
large samples of primary data from farm visit

n e

<0

p of

Method can be used to test different
indicators and the application of indicator

indices addressing the gap of suitable animal

welfare indicators for RDP evaluations.
The application and the results of the

strongly depend on the quantity and quality

of the monitoring data from farm visits.

Case study application requires the existence

of primary data from farm visits. To some
extent additional data could be collated.

Micro — macro .
linkage

Macro level analysis would directly build on
micro level data.

Macro level analysis would directly build o
micro level data.

Same indicators and method can be (has
be) used.

Summary table

=)

o

— landscape:

Dimensions Landscape metrics Ecological footprinting Multifunctional hotspot &
zoning
Data type Spatial data regarding langd < Wide range of data type§ ¢ Limited range of spatial

cover and land use

(including modelled and
qualitative data)

data types beyond just lan
cover and land use

j=

Primary monitoring Habitat survey data Possibly habitat survey | ¢« No
data data
Sample size Large Medium/large e Large

Spatial dimension

The method can be applie
to different spatial levels.
Given the data dependeng
of the method ideally the
minimum mappable area
of the indicator should
determine the level.

Due to the multiple
indicators included in thig
method being derived
from data with different
spatial dimensions, its
dimension is determined
by the poorest data.
Aggregation to
administrative units is
possible

The method can be applie
at different spatial levels

depending on the resolution

of the input data.

Temporal dimension

Monitoring frequency
approximately per decade
but not in sync with RDP
programme cycle,

Beginning and End
assessment constraint by
data availability

Monitoring frequency
approximately per decade
but not in sync with RDP
programme cycle,

Processing
requirements

Creation of timeseries by
data updating using RS.
Processing requires spatig
analytical /GIS skills.

il

Pre-processing of the
indicator data included in
the assessment. Creation
of criteria for the
assessment.

Pre-processing of data and

spatial analysis requiring
GIS skills

Applicability in
case-study areas

Links evaluation with
contextual information and
improves assessment of
causal linkages (assess
connectivity and pattern)
Applicability depends on
availability of required
spatial data and processin
skills

Expert assessment
included in the footprint
method can help applyin
this method in case-stud
areas with poorer data

<

Applicability depends on
availability of required
spatial data and processin
skills

Micro — macro
linkage

Macro level can build on
micro level analysis

Micro and macro level
assessment will select
level specific criteria for
indicators

No direct link between
micro and macro levels




Summary table — biodiversity (HNV):

Dimensions Landscape metrics Ecological footprinting Multifunctional hotspot &
zoning
Data type « Spatial data regarding langd « Wide range of data typeg ¢ Range of different data

cover and land use as wel
as HNV data

types

Primary monitoring | « Habitat survey data No * No
data
Sample size ¢ Medium Medium/high * Large

Spatial dimension

The method can be applie
to different spatial levels.
Given the data dependeng
of the method ideally the
minimum mappable area
should be appropriate for
indicator and HNV

Due to the multiple being
derived from data with
different spatial
dimensions, its dimensio

is set by the poorest data.

Aggregation to
administrative units is
possible

The method can be applie
at different spatial levels
depending on the resolutio
of the input data.

Temporal dimension

Monitoring frequency
approximately per decade
but not in sync with RDP
programme cycle,

Beginning and end
assessment constraint by
data availability

Monitoring frequency
approximately per decade
but not in sync with RDP
programme cycle,

Processing
requirements

Creation of timeseries by
data updating using RS.
Processing requires spatig
analytical /GIS skills.

il

Pre-processing of the
indicators included in the|
assessment. Creation of
criteria for assessment.

Pre-processing of data ang
spatial analysis requiring
GIS skills

Applicability in
case-study areas

Links evaluation with
contextual information and
improves assessment of
causal linkages (assess
connectivity and pattern)
Applicability depends on
availability of required
spatial data and processin
skills

Expert assessment
included in the footprint
method can help applyin
this method in case-stud
areas with poorer data

<

Applicability depends on
availability of required
spatial data and processin
skills

Micro — macro
linkage

Macro level can build on
micro level analysis

Micro and macro level
assessments will select
level specific indicators

and criteria

No direct link between
micro and macro levels

Summary table —

biodiversity wildlife

Dimensions

Spatial econometrics

Hierarchical samislg

Data type

Wide range of different data needed
integrate biodiversity data, input
demand functions, farm and site
specific characteristics, and
managerial qualities in the
econometric models

Application with direct biodiversity
indicators largely relies on sufficient
monitoring data (e.g. FBI data at
regional level and see below)
Application with indirect indicators
largely relies on secondary data.

toe

Required data types vary between the differen
scales and levels of the sampling set

A range of different secondary data needed at
upper levels such as topographic, soil conditio
land use and farm management data.
Secondary datasets: e.g. IACS, FADN, Censu
Eurostat, CLC and LUCAS

the
ns,

Primary monitoring
data

Depending on the selected indicator,
different primary monitoring data on
farmland birds, plant indicators or/ an
butterfly species are required.

Monitoring data on different biodiversity
indicators are needed. Multi-order hierarchical
arrangement methods allow assessment of
biodiversity impacts from field (micro) to
catchment and regional level (macro).

Sample size

Medium / large (to achieve
representativeness at regional level)

Medium

Spatial dimension

The method can be applied to differe
spatial levels. Given the data
dependency of the method ideally th

minimum mappable area should be

Flexible design which reflects different spatial
dimensions and can integrate different levels /
scales (e.g. field, farm and landscape levels)
Data need to be available with geographic
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appropriate for wildlife indicators

referencetles

Temporal dimension

Can be used with annual data or dat
for base year and impact year, e.g.
according to the RDP periods.

Can be used with annual data or data for base
year and impact year, e.g. according to the R[
periods.

Processing
requirements

Substantial data processing
requirements, which demand specifig
methodological skills and interests
from the developer / user

Complex sampling design of multi-level
observations and indicators (both participants
and non-participants)

Data processing requirements also depend on
econometric or statistical methods selected in
combination with hierarchical sampling

Applicability in
case-study areas

Complex models which can deliver
results on net-impacts at macro level
Requires case study areas with a
comprehensive database of land use
farm management and characteristic
and biodiversity data at (farm and)
regional level.

Systematic and consistent sampling method,
which can be combined with different
econometric and statistical methods
Requires case-study areas with a good
availability of monitoring data on biodiversity

Micro — macro
linkage

Depends on availability of biodiversit
monitoring data at farm level for
participating and non-participating
farms which can provide a
representative database for regional

macro level assessment.

Design of hierarchical sampling allows to
combine or to link micro and macro level
analysis using one consistent sampling and d3
set.

Conclusions on impacts can be drawn from

available data at micro and macro level

Summary table

soils:

Dimensions

Ecological footprinting

Multifunctional hotspot & zoning

Data type

Range of data types related to the indicator .

Range of different data types

Primary monitoring
data

Soil survey data

¢ Soil survey data, farm survey
data

Sample size

Medium/high

Spatial dimension

While the assessment will take place at NUTS3|
level, the data processing should take place at a
more detailed level (field/farm data) before

aggregation to NUTS3 level.

The method can be applied at
different spatial levels depending
on the resolution of the input
data.

Temporal dimension

Soil monitoring is infrequent and for RDP

purposes static

¢ Soil monitoring is infrequent and
for RDP purposes static

Processing
requirements

Modelling and spatial analysis necessary to .

generate relevant indicator data.

Select indicator and criteria for analysis

Pre-processing of data and spatial
analysis requiring GIS skills

Applicability in
case-study areas

Expert assessment included in the footprint .
method can help applying this method in case-

study areas with poorer data

Applicability depends on
availability of required spatial
data and processing skills

Micro — macro
linkage

Micro and macro level assessment will select level

specific indicators and criteria

No direct link between micro and
macro levels

5.2 C(lassification of Data Requirements of the Macro-level Candidate
Methods (Scoring Approach)

P

To classify the data requirements of the macrolleardidate methods a scoring approach is

proposed, broadly following the same structure @fined in Deliverable D4.2. Four scores

have thus been assigned in relation to the difteddmensions of the data requirements

assessed in section 4 and summarised in section 'sw (+), Low/Medium (++),
Medium/High (+++), High (++++).

The assessment of the data requirements will bewed during and after the case-study

testing with the aim to develop a classificatiortled data and monitoring requirements of the

tested macro-level evaluation methods for the nualugical handbook. This will also
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involve a stakeholder consultation with evaluasod policy-makers to validate (and improve

the robustness of) the results of the scoring ooéccand classification of the data

requirements of the different macro level methods.

Low (+) scores for the different dimensions indéectiat:

Complex requirements of a wide range of primary sexbndary data
Data requirements include types of data which areegplly not available
Substantial efforts to collate new primary dataracgiired

Method cannot deal with multiple spatial dimensiamsl / or spatial dimension of data

do not overlap with requirements of RDP evaluations

Temporal dimensions are weakly considered andtheitemporal dimension of data is

not consistent with those required for RDP evabreti

The required data processing is very complex aqudires specific methodological expert
skills

Applicability to case study testing is limited dwe lack of evaluation challenges
addressed and requires comprehensive databaseas®eistudy areas and / or specific

primary data and / or methodological skills.

Method considers micro or macro level in isolatiand results cannot easily be

aggregated or disaggregated.

Low/Medium (++) scores for the different dimensiondicate that:

Complex requirements of a wide range of primary sexbndary data
Few types of data are generally not available
Some efforts to collate new primary data are resgliir

Method has limited flexibility to deal multiple sl dimensions and/or spatial

dimension of data overlap poorly with requiremesftRDP evaluations

Method has limited flexibility to consider tempordimensions and / or the temporal

dimension of few data types is consistent with ¢h@gjuired for RDP evaluations

The required data processing is complex and regjspecific methodological expert

skills
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Addresses at least one of the main evaluation egdls, requires comprehensive

databases for case-study areas and / or spedifiagy data and methodological skills.

Method can be used at micro or macro level. Comuhssfor the other level can be

derived. For more robust linkages method needg tooimbined with a scaling method.

Medium/High (+++) scores for the different dimemsandicate that:

A wide range of secondary data and few primary deg¢aequired
Required data types are generally available
Smaller efforts to collate new primary data areuresyl

Method has flexibility to deal multiple spatial damsions and / or spatial dimension of

data overlap with requirements of RDP evaluations

Method has flexibility to consider temporal dimesss and / or the temporal dimension

of most data types is consistent with those reduive RDP evaluations

The required data processing is less complex andress limited specific methodological

expert skills

Addresses at least one of the main evaluation efigds, few specific data requirements

and methodological skills required.

Method can be used at micro or macro level andprovides a consistent approach to

aggregate and disaggregate data / results betwieem amd macro levels

High (++++) scores for the different dimensionsiaade that:

A wide range of secondary data are required
Required data types are available
No primary data need to be collated

Method can integrate multiple spatial dimensiond apatial dimension of data can be

adjusted to the requirements of RDP evaluations

Method can consider temporal dimensions in a flexitvay consistent with those

required for RDP evaluations; dynamic effects carcdnsidered

Limited amount of data processing required whichesdonot require specific

methodological expert skills
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» Can address several evaluation challenges andréquired data should be generally

available across case-study areas.
* Method integrates micro and macro level data intorssistent single framework

It is however important to keep in mind that a pecore for data types and data processing
does not imply that the method delivers poor evanaesults. Methods with a poor scoring
for those dimensions can deliver excellent evatumatiesults. The poor scoring simply
indicates that their application in RDP evaluationi require a wide range of complex data
types, substantial efforts to generate and pratesdata and demand specific methodological

skills from the evaluators.

Water quality

Dimensions Spatial econometrics Hierarchical sampling
Type of data ++ +++

Primary monitoring data +++ ++

Sample size ++ +++

Spatial dimension ++ +++
Temporal dimension +++ +++
Processing requirements + ++
Applicability in case-study areas ++ +++

Micro — macro linkage +++ ++++

Climate stability

Dimensions

Economic modelling frameworks, e.g.

Economic modelling frameworks, e.g.

CGEs sector models

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

Animal welfare

Dimensions Spatial econometrics Multi-criteria assessment
Type of data ++ +++
Primary monitoring data ++ ++
Sample size ++ +++
Spatial dimension ++ ++
Temporal dimension +++ ++
Processing requirements + +++
Applicability in case-study ++ +++
areas
Micro — macro linkage +++ +++
Landscape
Dimensions Landscape metrics Ecological footprinting Multifunctional hotspot &
Zoning
Data type +++ +++ +++
Primary monitoring +++ +++ +++
data
Sample size + + +
Spatial dimension +++ ++ +++
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Temporal dimension

++ +
Processing +++ +++ T+

requirements

Applicability in +++ +++ ++

case-study areas

Micro — macro links +4++ ++ T
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Biodiversity (HNV)

Dimensions

Landscape metrics

Ecological footprinting

Multifunctional hotspot &
zoning

Data type

+++

++

++

Primary monitoring
data

+++

+++

+++

Sample size

+

+

Spatial dimension

+++

++

+++

Temporal dimension

+

++

+

Processing
requirements

+++

+++

++

Applicability in
case-study areas

+++

++

++

Micro — macro
linkage

+++

++

+

Biodiversity wildlife

Dimensions

Spatial econometrics

Hierarchical samiplg

Type of data

++

+++

Primary monitoring data

++

++

Sample size

++

+++

Spatial dimension

+++

+++

Temporal dimension

+++

+++

Processing requirements

++

Applicability in case study areas ++

+++

Micro — macro linkage

+++

++++

Soils

Dimensions

Ecological footprinting

Multifunctional hotspot &
zoning

Data type

+

+

Primary monitoring
data

++

+

Sample size

+

Spatial dimension

++

+++

Temporal dimension

+

Processing
requirements

++

++

Applicability in
case-study areas

++++

++++

Micro — macro
linkage

++

+++

5.3 Discussion of Emerging Issues for Case Study Testing

The results of the assessment of the data requitsnod the candidate methods for the
different public goods inform the selection of tb&se-study areas and the combination of
counterfactual, micro- and macro-level methods ¢otésted in those case-study areas. A
particular emphasis has been placed on methodshvitiaris on micro/macro linkages (e.g.

hierarchical sampling, scaling methods and landsceaptrics) and on net-impacts at macro
level (e.g. economic modelling approaches, spatahometrics and footprint method). For

animal welfare, however, the emphasis has beendentifying a wide range of suitable

indicators for the case-study testing to addresstieg indicators gaps. A number of issues
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emerge from the assessment of the data requireroéthe macro-level methods which are

discussed for each public-good case study.

For water quality, the data requirements of spati@nometric models and hierarchical
sampling have been reviewed in this report. Spatainometrics has recently moved more
into the focus of RDP evaluations. For example,Eheproject SPARD developed and tested
the application of spatial econometrics for diffareconomic and environmental impacts of
RDPs. While data gaps constrain the use of spat@hometric models at micro level, such
models have the potential to improve the evaluatibnet environmental impacts at macro
level. The review of the data requirements has shtvat spatial econometrics requires a
wide range of different (mainly secondary) dataetypvhich need to be available in the study
areas of the water quality case studies to be tabtest this method. In addition, if direct

impacts on the water quality shall be assessedgeseptative samples of groundwater
monitoring data need to be available. The appbcatf spatial econometrics for detailed
regional impact assessments in the water qualigg studies depends on the availability of
sufficient monitoring data through farm surveyseTdevelopment of the logic models of the
methodological evaluation frameworks in WP3 — WIeBds to consider which counterfactual
approaches and micro-level methods would be beagtdsto facilitate the application of

spatial econometrics at macro level. Another cainsitng factor for the case study testing (as
well as the broader use in RDP evaluations) isctiraplex processing requirements, which

demand specific and advanced methodological gkdie the users and evaluators.

Hierarchical sampling provides a strategic sampfiragnework across different scales and
levels, developing a consistent framework to cell@dta at micro and macro levels. Thus, the
main contribution of this method is to addressbked for consistent micro-macro linkages
using one consistent data set to analyse micro- raadro-level impacts. While data
processing requirements are not as demanding apé&bial econometrics, the critical factor
for the application of hierarchical sampling is #hailability of large samples of monitoring
data on water quality to allow for sufficient scope design such complex multi-level

sampling framework.

For biodiversity wildlife, the data requirements tbe same methods (spatial econometric

models and hierarchical sampling) have been rewdewgeneral aspects such as the

evaluation challenges addressed by this methodiomi@acro linkages and data processing

requirements also apply in the context of biodikgraildlife applications. Critical for their

application in the biodiversity wildlife case stadiis the availability of sufficient regional
61



data points of the farm land bird index or représive monitoring data on other direct
indicators such as flowering plants of semi-natunabitats and population trends of
agriculture related butterfly species. An altenmatfor case studies areas without sufficient
biodiversity monitoring data is the testing of tlandidate macro level methods in
combination with a suitable indirect indicator sahstock and change of linear habitats and

biotopes in agricultural landscapes.

For the macro-level part of the climate stabiligse studies, data requirements of economic
modelling frameworks such as sector models and Qtabfe General Equilibrium (CGE)
models have been assessed. The main advantagesefriodelling frameworks is that they
operate at (single or multi) sectoral level andsthprovide a tool which can consider
substitution effects between participating and participating farms, thus improving the
assessment of net impacts at macro level. Howéweparticular regionally disaggregated
modelling frameworks are data intensive and requaubstantial modelling and data
processing efforts. The application in the climatability case studies (and in fact also
generally in RDP evaluations) strongly depends lom davailability of existing modelling
frameworks which can be used, as the developmeatrdw regional economic modelling
framework would require too much time and resourddse allocation of climate stability
case studies has taken this constraint into acc\ltdrnatively, scaling methods can be
combined with micro-level methods such as carbaipiont and farm surveys to generate

macro-level impacts on climate stability.

The data requirements of spatial econometrics auntl-oriteria methods have been reviewed
for the application of evaluating macro-level animeelfare impacts. Generally, the issues
raised for spatial econometrics in the context atew quality applications also apply here.
Even more than for water quality case studies, apglication of spatial econometrics to
assess animal welfare impacts strongly dependbeoguantity and quality of the monitoring
data from farm visits. Multi-criteria assessmerdas de used to test different indicators and
the application of indicator indices addressing glap of suitable animal welfare indicators
for RDP evaluations. A particularly interesting espof this method is that it can be applied
for the micro- and macro-levels assessing the saaieators at farm and farm type (or

livestock system) level as well as for specificippimeasures and at overall programme level.

The macro-level application of both methods woulealy build on micro-level data. This
requires case-study areas with large samples afapyi data from participating and non-

participating farms to test different problem-rethtanimal welfare indicators. The testing of
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new indicators is an important contribution to adrthe current gaps in RDP evaluations of
animal welfare impacts. Linking the animal welfatase study with past and on-going
projects gathering monitoring data on a wide raafelifferent animal welfare aspects is

crucial for the testing of new indicators and meiho

For the public good landscape, the data requiresnankandscape metrics, footprint method
and multifunctional hotspot and zoning were assksBRe selected methods link the macro-
level evaluations of landscape impacts with contaixtinformation and improve the
determination of robust causal linkages. In paldicuandscape metrics provides an approach
to include aspects such as landscape connectivitypattern in the evaluation. Depending on
the representativeness of micro-level data, théiggimn of landscape metrics at macro level
can build on micro-level data and thus ensure st&rsi micro-macro level linkages.

The methods strongly rely on spatial data on lasel and land cover. Infrequent updates to
existing databases is one the major limitationgheir use for RDP evaluations. Remote
sensing data can be used to address potentialgdata The application of these methods
depends on the availability of spatial land use kamdl-cover data available in a timeframe
which fits with RDP evaluations. The data requirateeof the same methods were assessed
for biodiversity HNV, as these two public goods uselarge extent the same type of

indicators.

The footprint method and multifunctional hotspotgl &Zoning have also been assessed for
their application for soil quality. In addition tihe issues already mentioned above, the
application of the methods for an impact assessmensoil quality also requires a good

availability of monitoring data on soil quality the case-study areas.

The assessment of the data requirements of theoAee candidate methods highlights the
importance of data issues for the selection of-stsgy areas to be able to test the robustness
and added value of the candidate methods to theoagpes currently used in RDP
evaluations The results also highlight key issioesthe database development of the case
studies such as consistent approaches for aggrggatd disaggregating data, and integrating

different data sources and spatial and non-sysial.
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6 Key Aspects for the Structure of the Databases for the Case
Studies from a Macro-level Perspective

Generally, the guidelines for the database devedmprfor the different case studies need to
cover aspects such as the definition of indicasémrd other variables included in the selected
methods, type of data and the size of the requeaesdples or populations, data formats, data
rights, spatial disaggregations, a protocol for ¢basistent integration of data from multiple
sources (i.e. with different formats and scales Bwkls), protocols for aggregating and
anonymising individual farm and firm data, qualiand validation procedures and the
documentation of the database. The aim of the goeteis to ensure consistency between the
different case study databases to enable a compaoisthe tests of the evaluation methods

across case studies.

Specifically from the first assessment of the datguirements of the candidate methods at
macro level, the following key aspects and question the case study database development
can be derived:

+ Indicators and other variables: Needs to coverrenumental indicators and a wide
range of farm / land management variables, widesioseconomic and policy

variables. Are all indicators and variables capduresufficient detail?

» Data types: Most commonly used data types are dgedand farm management data
from FADN, Census, and Eurostat, CLC and LUCAS lolages. Some methods also
require primary data on environmental indicatorfaain and field level. Primary data
are particular important for water quality, soiladjty, biodiversity wildlife and animal

welfare macro level assessments.

» Sample size / population covered: Does the resancbgde an appropriate population
in terms of size, coverage and representativenédFarate consideration of

participating farms / areas and non-participatergnis / areas.

« Data formats: Non-spatial data: volume and valuenéds, spatial data: polygon and
raster format; time series of annual data and gexab data. Are there any breaks or
changes in data collection over time or the whalpypation during the evaluation
period?

e Spatial disaggregation: Possible and desired $pdisaggregation varies between
NUTS 1 and LAU 2 levels. Database needs to allowdfsaggregation from national
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to regional level as well as enable aggregatiomffield / farm level to regional level.

How can micro and macro level data be consistentbgrated?

» Consistent integration of multiple data sourcescidevel methods combine the use
of spatial and non-spatial data across differeatescand levels. Are the data sources
and data systems compatible in metrics / units tandinology? How can different

data sources be merged?

* Quality and consistency checks: Which case studyethod-specific quality checks

are needed: the extraction process, data mergundy sariables, assumptions, etc.?

The next steps in the development of the guidelioethe case-study databases comprise
the synthesis of all emerging issues and questionma the assessment of the data
requirements of counterfactuals, micro- and maevell methods, the development of a
step-by-step approach for the database developmmahta logic model providing a
schematic overview and instructions how to develmp case study databases. Separate
databases will be developed for each case studyguldelines will provide a consistent
framework for the development of the different cagady databases focusing, for
example, on consistent approaches for aggregatimd) disaggregating data, and

integrating different data sources and spatialreordspatial data.
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