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Executive Summary

The main aim of this report is to summarise the mam framework for the selection of case
study areas and to discuss the selected case atedy across the different partner countries.
The report summarises the common framework for slection of the case study areas
highlighting the key criteria of the selection pess followed by short presentation of the
selected case study areas. Emphasis is given texamination of parameters that are
significantly relevant for the selection procedueey. key policy measures, available data
types and sources and evaluation challenges wlanohbe addressed in each selected case
study area. Finally the report summarises the rpality measures and available data types
and sources across the different public good ctasdies and discusses the scope of the
selected case study areas to address the mainagealichallenges identified during the
reviews and first stakeholder consultation caroed in the first phase of the ENVIEVAL

project.

Rural development (RD) measures were selected yndiaked on the causal relations
between the public good and the respective RD meadithe amount of the area under
contracts for each of the pre-selected key RD nmreasailso played a particular role in the
selection procedure. As to our initial assumptiansa based measures are expected to have
the most significant environmental impact in moases. In the case of some public goods
(e.g. water quality, animal welfare and climate g stability) 1st axis RD measures might
also have significant effects (e.g. Measure 121 édoidation of agricultural holdings).

Data availability of the relevant environmental awitier circumstances, in general, is the
most crucial point of case study area selectionrgfied data collections for the

environmental monitoring of RD programmes are imyneases not available. Therefore data
collection from other monitoring systems and prtgeare of high importance across the
different case study areas. Regarding data avkiyalpartners considered the degree of detail
and representativeness of the datasets beyond ehaireaments for counterfactual

examinations. Available data types and RD meassedscted for the evaluation are

summarised by public goods in the following Table.



Summary table of public goods-case study areas - attlist of key policy measures and available data

sources
Shortlist of key poli
Public good Country Case study areas Y pollcy Available types of data
measures
X North-Rhine IACS, Census, FADN, animal registration data, primary data on animal welfare
Animal welfare Germany X 121, 215 o
Westphalia indicators
Lithuania 212, 213, 214, 221, IACS, HNV assessment GIS data, National landscape management plan, Farm
Lithuania 223, 224, 225, 226, data on land use, LPIS-GIS data, CORINE, Farmland bird index data, National
- . (whole country) L .
Biodiversity HNV 227 EU protected habitat inventory, Abandoned land register
- IACS, LPIS, Agricultural Census, FSS 2007 and 2013, FADN, Land cover maps,
Italy Emilia Romagna 214 :
Bird census data
IACS, FADN, LPIS data, Monitoring data of common bird species, Monitoring
) 212, 213, 214, 216, L . . . . .
Hungary Heves-plain 21224, 925 data for biodiversity, Spatial map of crop rotation, Soil quality data
T (TERRADEGRA), Agri-environment monitoring data
Biodiversity IACS, HNV assessment GIS data, National landscape management plan, Farm
wildlife data on land use, LPIS-GIS data, CORINE, Vegetation maps, Aquatic warbler,
Lithuania Siluté region/ 212, 213, 214, 221, 223, |and great snipe monitoring data, Hydrological monitoring data, Contact
Doviné river basin 224, 225, 226, 227 information to farmers, Annual biodiversity monitoring program, Farmland
bird index data, National EU protected habitat inventory, Abandoned land
register, Cattle register
FADN, IACS, Data needed in Dremfia sector model,
Finland Finland 121, 123, 124, 211, 212, | Data on ex-post period 1995-2012, Farm statistics data, CAP payment data,
Climate stability (whole country) 214,216 Use of inputs in agricultural production, Activity based cost models, acivity
based unit cost calculations, Use of different feed stuffs per animal
IACS, LPIS, Agricultural Census, FSS 2007 and 2013, FADN, Land cover maps,
Italy Veneto Region 214,221,222 ) 8 P
National Greenhouse Gas Inventory
Number of beneficiaries, area under agreement and amount of support, IACS-
. 125, 211, 212, 214, 216, . .
Greece Island of Santorini Spatial data on land parcels, crop cover, Land use maps, Aerial photos, A
227,321,323 -
survey at the local level for verification.
Landscape IACS, Agricultural Census, Farm Structure Survey, FADN
National Soil Inventory, Digital soil maps and soils characteristics, Landscape
Scotland Grampian Region 212,214,221 Character, Land Cover Map,
Land Cover of Scotland (1988), Ordnance Survey digital height models,
Ordnance Survey Mastermap
X 212, 213, 214, 216, 221, |IACS, FADN, LPIS data, Retrospective spatial map for crop rotation, Soil quality
Hungary Heves-plain K X L
224, 225 data (TERRADEGRA), Agri-environment monitoring data
IACS, Agricultural Census, Farm Structure Survey, FADN
Soil functionality National Soil Inventory, Digital soil maps and soils characteristics, Landscape
Scotland  [Grampian Region 212,214,221 Character, Land Cover Map,
Land Cover of Scotland (1988), Ordnance Survey digital height models,
Ordnance Survey Mastermap
FADN including data on production inputs (nitrogen fertilizer +
Finland  |Southern Finland  [211, 212, 214, N &¢ P puts (nitrog
pesticide/herbicide expenses), IACS
IACS, Census, FADN, primary and secondary data on N and P indicators (farm
Germany |Lower Saxony 114, 121, 214, 323 .
and regional level)
Water quality S
Number of beneficiaries, area under agreement and amount of support, IACS-
111, 114, 121, 125, 214, |Spatial data on land parcels, crop cover, soil maps of the area, special action
Greece Thessaly P P P P P

216, 221, 226

plans for Nitrate Vulnerable Zones, hydrographic maps, regional plan for
water management in compliance to WFD

The coverage of RDP measures and available daéationy in the selected case study areas

have the scope to contribute to the following sfeanethodological evaluation challenges:

1. Substitution effects in macro-level evaluations

2. Development of advanced counterfactual approacites w

a.

consideration of external drivers to improve theegsment of net impacts

b. carrying out alternative approaches to construstparison groups where lack of
data for non-participants is an obstacle

3. Development of suitable impact indicators to asiessmpacts of RD measures on
landscape and animal welfare




Improvement in the micro-macro linkage and net ioh@ssessment
Examination of potential interactions and synergiesnplementation of policy measures

Estimation and testing the usability of the relev@ata originated from different sources
and their consistent spatial integration

Underpinning of causal linkages between the RD nmeasnd benefits to the public
goods.



1 Introduction

This report provides a summary of the selected stas#y areas in the partner countries to
inform the allocation of suitable method combinasidor the public good case studies. The
selected case study areas will provide a real gtdaon the testing of selected micro- and
macro-level evaluation methods for capturing th@renmental impacts of rural development

measures.

Out of the main environmental public goods ideadfin ENRD (2011), the case studies
focus on climate stability, biodiversity, water ¢jtya soil functionality and cultural
landscapes. The selected environmental public goadtisct the key environmental objectives
of the CAP and are at the core of the needs ofuatiahs of environmental impacts of the
rural development programmes in the Member St#tdditionally, the provision of animal
welfare is included in the public good case studies

The public good case study approach allows foteékng of the counterfactual development

and the evaluation methods at micro level and mizwua.

The main aim of this report is to summarise the mam framework for the selection of case
study areas and to discuss the selected case atedy across the different partner countries.
Section 2 summarises the common framework for #ectgon of the case study areas
highlighting the key criteria of the selection pess followed by short presentation of the
selected case study areas. Emphasis is given texamination of parameters that are
significantly relevant for the selection procedueey. key policy measures, available data
types and sources and evaluation challenges wlanhbe addressed in each selected case
study area. Finally Section 4 summarises the malitypmeasures and available data types
and sources across the different public good casties and discusses the scope of the
selected case study areas to address the mainagealichallenges identified during the
reviews and first stakeholder consultation carwed in the first phase of the ENVIEVAL

project.



2 Guidelines to the Case Study Area Selection

2.1 Selection of Key Policy Measures

As the main aim of the project is to provide mettlodical background for the analyses of
the environmental impacts of the rural developnmaeasures, a clear linkage between case
study area selection and the key policy measurashiasic requirement. Rural development
measures aim at a wide range of activities andrgeneeveral kinds of economic, social and
environmental impacts. For this reason the seleatibrelevant key policy measures is a

crucial step in the case study area selection.

The proper selection of the key policy measuresuressthat methodological evaluation
challenges, thus also stakeholder needs, are aedrés the public good case studies, and
helps to avoid the biasing side effects of the redavant measures. To this end partners
carried out in-depth analyses of the relevant gaieasures and defined the most important
measures per partner countries with regard to tidigpgoods concerned. The starting point
for the analyses was the policy measures listetthenDescription of Work for the different

public goods.

Table 1 Overview of the public goods and their patly relevance

Public good case Case study country Rural development measures (measure codes)

study

Climate stability All partner countries 111, 114, 121, 123, 124, 125, 141, 211, 212, 213, 214, 216, 221, 222,
223,224 225,226,227.321, 322, 323,411,412, 413

Biodiversity — Lithuania and Hungary 111, 114, 121, 123, 124, 125, 141, 211, 212, 213, 214, 216, 221, 222,

wildlife 223,224 225,227, 313,321, 322, 323,411,412, 413

Biodiversity - HNV | Italy and Lithuania 111, 114, 121, 123, 124, 125, 141, 211, 212, 213, 214, 216, 221, 222,
223,224 225,227, 313,321, 322, 323,411,412, 413

Water quality — Finland. Germany. Greece | 111. 114, 121, 123, 125, 141. 211, 212, 213, 214, 216, 221. 222, 223,

diffuse pollution and Italy 224,225, 226, 227, 322, 323, 411, 412,413

Soil functionality — Scotland and Hungary 111, 114, 121, 123, 125, 141, 211, 212, 213, 214, 216, 221, 222, 223,

soil health 224 225,226, 227,322,323, 411, 412,413

Landscapes — Greece and Scotland 111,114, 121, 123, 125,141, 211, 212, 213, 214, 216, 221, 222, 223, 224,

landscape character 225, 226, 227, 313, 321, 322, 323, 411,412,413

Animal welfare Finland and Germany 111,114, 121, 141, 214, 215, 222,313,323

The results were presented and discussed withatienal stakeholder reference groups. The
result of the in-depth analyses of the measurearlglshowed the dominance of the area-

based measures in terms of the expected resufiediag environmental impact (see Table 2).



Table 2 Measures with the highest expected signiéiace related to different public goods (indicatesrdy
the measures ranked with the 10 highest scores)

l Summary |
RD Measures Climate | Biodiv. | Biodiv. Water Soil Land- | Animal | Sum of
stability | wildlife | HNV quality | funct. | scapes | welfare | values
7 6 ] I 6 6 1
| 4 4 6 4 5 4 1
216 Assistance provided to non-productive
investments 3 3 5 5 4 3 0 23
221 First aff tati f agricultural land
irst afforestation of agricultural lands . - . " - - - =
227 Non productive investments 4 a 3 3 2 2 0 18
121 Modernization of agricultural holdings
5 1 o 4 3 (1] 3 16
125 Infrastructure related to the
development and adaptation of AGR &
by 2 1 4 2 3 0 16
225 Forest-environment payments 2 3 2 2 3 3 15
114 Use of farm advisory services 2 1 1 3 4 1 2 14
223 First afforestation of non-agricultural
land 3 2 1 2 2 2 0 12

While considering the most frequently mentioned soeas with possible environmental
impacts, there is a clear significance of locallmportant measures (e.g. regionally
implemented RD measures). Consequently, therdinsited possibility to develop a common
procedure of the selection of key policy measucgsafl partner countries. The selection of

the measures shall be carried out with taking atmount local/regional circumstances.
2.2 Selection of the shortlist of key policy measures

The net environmental impacts of the different meas depend on several attributes. While
designating the case study areas, where micro-nauto-level evaluation methods will be

tested, it is also important to take into consitleredifferent aspects, such as:
1. Causal linkages between the measures and targetéid goods.

It is important to develop and consider the intatian logic and theoretical linkages between
the measure and the public good under examinatidretable to estimate the impact. This
intervention logic shall take into consideratioe tmpacts originated from the lowest level of

the measures (e.g. at the level of the prescriptidrihe AE measures).

2. The aim of the measure focuses on the differentip@oods as written in the RDP
document.

3. Environmental indicator value is set for the taegepublic good in the RDP document.

The estimation of the environmental impacts of Ri2Ps is always highly dependent on the

actual content of the distinct RDP, as the aimhefprocedure is to underpin or to contradict

10



the effects of rural development payments. In tespect the creation of a shortlist of the
measures shall take into consideration the aimglantarget values of the rural development

document under examination.

4. The uptake of the measures.

The selection of the shortlist of the measuresl| fleabased on the evaluation of the uptake of
different key policy measures. In this phase ofphecedure, measures with a certain number
of supported farms/coverage of areas under contfaehder a predefined threshold will fall
out of focus, as the estimated impacts are noifgignt. This phase is highly relevant for the
whole procedure, as nearly all of the RD measureya@untary for farmers hence the uptake

of the measures is depending on various circumeganc
2.3 Creating the Spatial Focus of the Case Study Areaefection

During the evaluation of measures procedure, thiiferent types can be identified: area
based (AE, LFA, Natura 2000 payment, Forest enwmamt measures), infrastructural
development measures (121, 125, non-productivestimants), and other measures (114 Use
of farm advisory services). For the evaluation lid £nvironmental impacts, these types of

measures may require different approaches in metbgyl.

After selecting the shortlist of measures, the pése of the case study area designation is to
develop the spatial focus of the case study. Tlaéiaddocus is highly dependent on several
attributes, such as:

The spatial coverage of contracted areas/farmsruhdeshortlisted measures
Characteristics relating to public goods under eration (landscape, biodiversity)
Characteristics relating to agricultural production

Data availability (e.g. overlap with ongoing enviroental monitoring networks)

a kr 0N e

Specific data needs of counterfactual scenario évalability of long-term data for with-
without and before-after comparisons, formulatiny comparison groups based on
different types of socio-economic and other rel¢\atnibutes)

6. Methodological requirements of the micro- and mdek@| approach

In this phase of the selection procedure, emplsisi be given to the expertise regarding the
areas concerned. As several kinds of informatiog n@ be evaluated through common and
pre-defined methodologies (e.g. ongoing local nooiniy programmes, network of experts

possibly involved in the evaluation procedurespier results from other surveys/projects),

the final selection of the spatial focus shall retythe suggestions by the different partners.

11



The process of the selection of the case study aseaimmarised in the flowchart below.

~N
il * The total set of rural development measures
measures )
o Activity: Selection of key policy measures based on experts opinion and discussion
) with SRGs
AOAMel « Result: List of relevant measures for public goods in concern
measures )

o Activity: Validation of key policy measures based on regional relevance (measure
focus, uptake, etc) and expected environmental impact

* Result: List of regionally relevant measures having potential environmental impacts

® Activity: Evaluation of main attributes for spatial focusing: coverage of contracted
areas; data availabilty; data needs of counterfactuals; requirements of the micro-
and macro level methods

* Results: Case study areas selected

Figure 1 The summary of the case study selection gress
The following section presents the selected cas#ysirea including a short description of the
case study area, applied key criteria for the &elec most relevant policy measures
identified, main policy measures in the case stadga and an overview of in principle
available data types and sources.
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3 Presentation of Selected Case Study Areas

3.1 Finland
3.1.1 Climate stability
Case study area

The climate stability case study will use an adtioe-specific sectoral model to predict the
impacts from natural handicap payments in mounfaimd other) areas (measures 211 and

212) and agri-environment payments.

The model estimates outcomes with a nation-wideragobnal focus on the GHG emissions
in a CQ equivalent metric. The sectoral model, DREMFIAeis into account the effects

from changes in land use, livestock and the usepoits.

The model enables both ex-post and ex-ante anabfsimultiple scenarios, including a
baseline (counterfactual) scenario. The model d@¢sequire difficult modifications for the
purposes of the case study, as long as the analysess only natural handicap payments and

agri-environment payments

This case study will be conducted within MTT.

Case Climate stability

Counterfactual method Sectoral model: DREMFIA

Evaluation period Ex-post '07-'13

Area Whole country (divisible into 18 regions)

Justification for case study | RDP’s support the national goals GHG-emission rédnc
area
Environmental outcome | CO, equivalent measure (it is also possible to sepat&®, N,O and NH
indicator emissions)

Applied key criteria for the selection

The case study builds on earlier expertise on sslateonomic modelling (DREMFIA) of the
Finnish agriculture. The case study area coverd-thiand as a whole, with possibilities to
divide the country into 18 sub-regions. The DREMKRWdel has been used and tested earlier
to project agricultural policy and climate effeetsiong other issues. The model can also be
inverted to provide a counterfactual case. Thikésprime reason for selecting the model as

the tool for this case study.

* Scope and implementation of key policy measurelbe sectoral model takes into
account all the major policy measures affectingomai agriculture. These measures

include the CAP pillar | measures, natural handip@yments, agri-environment

13



payments and national payments. As the natural ibemdpayments and agri-
environment payments form the majority of RDP pagtaen Finland, we study their
effects to GHG emissions from agriculture.

» Data availability: The sectoral model builds onaage set of existing national price
and consumption data of agricultural inputs anddpots. No further data needs to be
collected.

* Methodological considerations did not play a sigaift role in the selection of the
case study area, because the examined measures@245 are applied throughout
Finland and the data is readily available in théablank of the DREMFIA sector
model. The DREMFIA sector model also allows anadyse various regional scales.

» Special challenges to be addressed: The envirommanpacts of additional RDP
measures besides the examined measures 214 anch@46t be evaluated by the
DREMFIA sector model. Furthermore, the DREMFIA seanodel cannot address
farm-level effects because of its orientation @fioeal scales. However, in the case of
GHG emissions, this restriction is less relevamgcause the estimation of GHG
emissions is based on land use, number of livestockproduction input use, which
can easily be reduced to farm level when neces3#ig.case study will contribute to

the consideration of substitution effects in mdexe! evaluations.
Most relevant policy measures identified

Key policy measure: Natural handicap payments agd-environment payments (make
together some 77% of the total RDP funds)

Other targeting measures during '07 —'13: Axid21, 123, 124
Axis 2: 216

Natural handicap payments and agri-environment paysn(make together some 71% of the
total RDP funds).

Main measures Planned spending 2007-2013Share on total spending in pillar
pillar 1l (in million Euro of the | Il (in %) *
EU share of payments)

214 677 32%

211 and 212 829 39%

Axis 1 245 11%

! http://www.maaseutu.fi/attachments/maaseutu/maksgehittamisohjelmat/6HMiUGJzy/Manner-

Suomen_maaseudun_kehittamisohjelman_2007-2013_ru@fé&2_vuosikertomus.pdf (p17)

14



Axis 2 (other measures) 35 2%

Axis 3 214 10%

Axis 4, Leader 114 5%

Main policy measures in case study area (in termd budget and uptake)

In 2012, 90% of Finnish farmers had taken up arfth @ the arable land was under agri-
environmental payment schemes (214). All of Finlaedeligible for natural handicap

payments.
Overview of available data sources
FADN, IACS
Data needed in DREMFIA sector model (Heikki Lehtordi2.9.2013)
Data on ex-post period 1995-2012, annually
Fromofficial statistics:
—Prices of agricultural inputs (annual averagesnruahprice indices)
- Prices of agricultural commodities — annual priceBinland and in the EU (average)

—Prices of dairy products — annual prices in Finland in the EU (average) (18 dairy

products in the model)
— Consumption of agricultural commaodities, Finlandnaal
— Consumption of dairy products, Finland, annual
— Exports of agricultural commodities, Finland, annua
— Exports of dairy products, Finland, annual
—Imports of agricultural commodities, Finland, anhnua
—Imports of dairy products, Finland, annual
—Use of crops as fodder at farms and in fodder itrgus
—Yields per hectare (kg/ha) and per animal (milk gaw, slaughter weights of animals)

— Agricultural total calculations on the value offdilent inputs in agriculture (similar to
EEA) — a validation basis for DREMFIA

—(land use under different crops and number of alsiratdifferent regions and in the

whole country are used in model validation)

15



— (Farm structure statistics is used in the validatd the model — distribution of dairy

cows in different farm size categories is endogsnnuhe DREMFIA model)

Data partially (not always completely due to farm specific definitions) but not completely

availablein official statistics:

— Agricultural subsidies (according to support regi@amd specific rules and definitions)
— CAP pillar 1

—-LFA

— Agri-environmental

— National subsidies

—Investment subsidies — specific to various kindirsfestments in livestock and crop

production

Other data (with sources):

—Use of inputs in agricultural production - per par head per year

o mainly from activity-based cost models maintainedd apublished by

agricultural extension services\w.proagria.fi)

o partly from FADN — activity-based unit cost caldidas

—Use of different feed stuffs per animal, from daiaym recording system, and other

livestock specific data systems of agriculturakeesion servicesyww.proagria.fi

Other data related issues:

— Specific needs of energy and protein content a$ aglroughage needs of different

animals — MTT feeding norms (published)
— Nutrient contents of manure of different livestock

—MTT internal calculations maintained in animal midn research and/or specific tables

retrieved and summarised in different researchepts;
—Nitrogen response function parameters from vargiudies, reports and articles
—Milk yield response function parameters estimatedchfearlier and recent data material

— Other technical parameters related to use of inpeitdia and head

16



The data used in the Finnish case study do nowalloy other methods to be used. However,
in Finland the existing data allows us to test aranlevel carbon footprint, emissions from
agriculture and the production of renewable energy.

3.1.2 Water quality and diffuse pollution
Case study area

The water quality case study uses a before-and-aeftenterfactual approach to assess the
impacts of measures 211, 212, and 214 to nitrogeroffs. The econometric model employs
existing FADN data, while addressing problems entened in naive before-and-after

estimation methods. The model results will focusSomthern Finland.

This case study will be conducted in collaboratwith MTT and VATT Government
Institute for Economic Research.

Case Water quality and diffuse pollution

Counterfactual method Structural economic model with statistical estiraton effects
Evaluation period Ex-post '07-'13

Area Southern Finland (crop production farms)

Justification for case study | Diffuse water pollution has a major effect espdgiah the ecosystems
area of Gulf of Finland and the connected waterways

Environmental outcome | Nitrogen fertiliser use modelled to environmentalcome

indicator Pesticide/herbicide use as an intermediary measure

Applied key criteria for the selection

The case study builds on an earlier structural eemtric model assessing farm-level use of
nitrogen fertiliser and pesticides/herbicides iutBern Finland. This model provides a sound
basis to study agri-environmental payment effeatsitrogen fertiliser use. Southern Finland
and especially its coastal area have heavily ehtedpareas to which the use of nitrogen

fertiliser.

» Data availability: The structural model builds on existing set of farm-level data
(FADN), thus requiring no new data collection.

» Methodological considerations played some roldnendelection of the case study area
(Southern Finland), because the FADN data-basedtatal econometric model can
be applied in its current form only to crop prodotfarms, which are most common
in Southern Finland. Furthermore, the structurahemetric model can be used at the
moment only in the analysis of the examined meas2id and 215.

» Special challenges to be addressed: The selectpbamin does not include an

indicator which would be based on actual measurénoénnitrogen loading to
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waterways. The structural econometric model eseémaibw the examined measures
214 and 215 change production decisions of farraedsthe water quality impact is
induced from these changes. The case study wiltriboie to the development of
counterfactual approaches testing the applicabdftgtructural models in situations
where either limited data availability for non-paiftants or large scale uptake of

policy measures constrain the development of cbgtoups.
Most relevant policy measures identified

Key policy measures: Natural handicap paymentsagndenvironment payments (a total of

55% of the total agricultural payments in Southéimand)
Other targeting measures during ‘07 —'13: AXi2 26
Main policy measures in case study area (in termd budget and uptake)

Natural handicap payments and agri-environment paysn(make together some 71% of the
total RDP funds).

Main measures at A+B areag Spending 2011 (in million Euro)| Share on total spending in pillars
(Southern Finland) pillar 1l I and 11, 625 mil. eur. 4(in %)

214 161.1 25.8%

211 and 212 (LFA) 189.6 30.3%

CAP 274.3 43.9%

National payments: LFA 43.5

National payments for Southern 84.0

Finland (article 141)

National payments: other 12.5

Overview of available data sources
FADN including data on production inputs (nitrodertiliser + pesticide/herbicide expenses)
FADN, IACS

The case study is based on FADN data so all thbadstthat utilise FADN data are possible
to test. The existing data in Finland should albowatesting of the following methods at
micro level: water footprint and nitrates in frester. From macro-level methods spatial

econometrics applications could be tested.
3.2 Germany
3.2.1 Animal welfare

Case study area:

2 http://www. mtt.fi/mttraportti/pdf/mttraportti57.gdpage 35)
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Federal State of North-Rhine Westphalia

In North-Rhine Westphalia more than half (15,000°kof the area is used for agriculture,
mostly as farmland (10603 Kin According to the data of the 2010 agriculturahsus, there
are about 27,700 livestock farms with 1.77 millidd (20 million animals mainly cattle, pigs

and poultry). With about 200 livestock units p&01ha of agricultural land, North-Rhine

Westphalia has the highest density of livestocksuimi Germany (119 livestock units per 100

ha). Furthermore nearly 25% of all German pigs lkept in North-Rhine Westphalia
(LANUV NRW 2013a, 2013b). Animal welfare issues geted by rural development
measures include, for example, the size and dedigng stables and access of pastures for

dairy cattle.

Applied key criteria for the selection:

Experience and expertise in project team and ei@ualt is mandatory for the
feasibility of the case studies that these willetgitace in areas which are included in
the ex-post evaluations carried out by TI.

Scope and implementation of key policy measurd{gasure 215 is the key measure
for animal welfare and the case study area needsvier this measure. Measure 215 is
implemented in Mecklenburg Western Pomerania andh\N®hine Westphalia. The
measure is particular targeted towards certainymtoh systems and farm types. The
number of farms which have taken up the measumetibig enough to have sufficient
data for a specific case study area within the Fe@@®tates. Thus, the Federal State as
a whole is proposed as case study area.

Data availability: Primary data are available omddfeciaries (farm visits, interviews
and surveys) and access to a set of relevant sagopdlicy and farm databases (see
below for an overview of available data sources).

Methodological considerations: The case study dras been selected to utilise
synergies with other projects carried out in theesarea developing and testing new
indicators and evaluation methods. Thus the casdysirea provides the option to
build on these on-going projects.

Specific challenges to be addressed: The lack itdlda impact indicators to assess
the effects of RD measures of different aspectmohal welfare and improvements in

the assessment of net-impacts are expected todoessed

Most relevant policy measures identified for animalwelfare (based on a relevance

assessment with the evaluators):
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* Measure 215
* Measure 121
Main policy measures in case study area (in termd actual spending):

North-Rhine Westphalia:

Measure Spending 2007 — 2011 (in million Share on total spending (in %)
Euro)

214 230 49

121 80 17

212 47 10

322 37 8

125 14 3

213 14 3

215 (implemented in 2010!) 3 1

Overview of in principle available data types and surces:

Type of data Data origin Geographical scale
IACS Payment Agency Farm level (universe)
Agricultural National Statistical Institute Farm level (universe
Census
FADN TI Farm level (sample)

HIT database .

(Identification and

Landeskontrollverband
Nordrhein-Westfalen e.V.

Farm level (registereg
animals)

Information MQD Qualitatsprifungs-
System for und Dienstleistungst
Animals) gesellschaft Mecklenburg

Vorpommern mbH
(Quality control organisations
Empirical data from farm surveysg
and visits of evaluators

Animal welfare Farm level (sample)

indicator data

The case study area provides a wide range of sacprdhta including data from the
Identification and Information System for Animals addition, primary data from farm
surveys and visits are available. The primary datas on dairy farms and currently consist
mainly of participating farms. Those two aspects gatentially constrain the testing of
advanced evaluation methods with high data reqnésnsuch as propensity score matching
or spatial econometrics. Efforts to link the datanf the Identification and Information
System for Animals with IACS data and the primaagadon animal welfare indicator will be
undertaken to further increase the methodologicaps of the case study testing. However,
the available data provide sufficient scope to therent problem-related animal welfare
indicators. The testing of new indicators is an am@nt contribution to address the current

gaps in RDP evaluations of animal welfare impacts.
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3.2.2 Water quality

Case study area:

Federal State of Lower Saxony (and neighbouringeF@®tates, if appropriate)

With 2.62 million ha utilised agricultural area (BAaccounting for 55 % of the state’s area,

agriculture is an important sector in Lower Saxdhys highly regionalised and characterised

by intensive arable (cereals, maize, potato, sbgat) and intensive livestock production

(poultry, laying hens, pigs, dairy cattle and bpedduction). Further, Lower Saxony is the

state with the highest energy production from bgoga Germany (Flessa et al., 2012.

According to the initial characterisation of the MfaFramework Directive nearly 70% of

groundwater in Lower Saxony is affected by diffpediution from agriculture (Kunkel et al.,

2008).

Applied key criteria for the selection:

Experience and expertise in project team and ei@kialt is mandatory for the
feasibility of the case studies that these willetgitace in areas which are included in
the ex-post evaluations carried out by TI.

Scope and implementation of key policy measur&{&ter protection measures are a
key policy objective for agri-environmental polisien Lower Saxony. Agricultural
water pollution, especially nitrogen, is a majostatle for reaching the objectives of
the Water Framework Directive.

Data availability: Primary data on Gross Nutried@ce (GNB, esp. for nitrogen) of
150 model farms at farm gate level is available aecdess to a set of relevant
secondary policy and farm databases (see belovarfooverview of available data
sources).

Methodological considerations: In the case stuégpaseveral studies on water quality
were carried out in the past in cooperation with thonitoring organisation and the
managing authority. Therefore, it is possible taldwon these experiences and
supplement on-going activities in the case stueép.ar

Specific challenges to be addressed: Lack of dataon-participants is an obstacle to
use the counterfactual approach; micro-macro liekaigd net impact assessment can
be improved.

Some of the data sets can be tested in order égsafise impact of sample sizes.
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Most relevant policy measures identified for waterquality (based on a relevance

assessment with the evaluators):
214 Agri-environment measures
323 Rural heritage (support of technical advicein drinking water protection areas)

114 Use by farmers and forest holders of advisory services (farm management: focus on
nutrient management). Although the measure has, with 0.7 %, a relatively share of the
total budget (i.e. 17 million Euro), it will be ceidered in the assessment due to its

importance for the public good water quality.

[121 Farm Investment Aid: in some cases used t@a@uslurry storage capacity etc., but

availability of specific data is limited]

Voluntary Agreement for the protection of drinkimgiter (applied according to EAFRD art.
89, as ‘top-up’ payments)

Main policy measures in case study area (in termd budget and uptake):

Measure Spending 2007 — 2011 (in million Share on total spending (in %)
Euro)
126 491 211
214 415 17.8
121 353 15.2
125 327 14.1
322 204 8.8
323 169 7.3

Overview of available data sources:

Type of data Data origin Geographical scale
IACS Payment Agency Farm level (universe)
Agricultural Census National Statistical Institute Farm level (universe)
FADN TI Farm level (sample)
N balance data, Gross Nutrient Farm accounting data (until 2000) Farm level
Balance(GNB) After 2000: data from controls of
the fertilisation audience
(Dungeverordnung)
Mineral N content in autumn soil samples, NLWKN (e parcel level
protection authority)
GNB at farm gate level in WFD areas Empirical daten farm survey§g Farm level (sample of 150
of managing authorities model farms)
N surplus, run-off and leaching Tl, AGRUM Weser / WAgriCo| State level
P run-off (regional model data)

In the case study area a wide range of primaryssedndary data is available and access to
this data is facilitated by the close cooperatioithwhe evaluators, the monitoring
organisation and the managing authority. Primaig da gross nutrient balances at farm-gate

level as well as data on advisory services ardaaifor 150 model farms in drinking water
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protection areas. Thus, the focus is on farms kiza®e easy access to advisory services.
Monitoring data for drinking water protection areasurrently extended by a control group

to enable the comparison with farms outside ofquinte areas. The data constraint is that
information on AEM participation is only availalier 2012, and is lacking the information if

AEMs were applied before that year. Further, samhgles at parcel level are available for the
analysis of the mineral N content in autumn. Bagedhis data, counterfactuals as well as
different approaches of upscaling and hierarchseahpling could be applied and tested, e.g.
to address the challenge of gaps between micrarawio level evaluations. Statistical tests

should be carried out to complement the recent @inpssessment of the monitoring agency

on N balances.
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3.3 Greece
3.3.1 Landscape
Case study area

There is a long tradition of winemaking on the 'aolic island of Santorini, at the Southern
part of the Aegean archipelago. Although tourisra haen the main industry for the last 30
years, a considerable part of the island is stMleced by vineyards i.e. approximately 1.500

ha or 50 % of the total area.

Farmers in Santorini (Thira) and Thirasia, a smaléand nearby, are pruning their vine
stocks low, very close to the ground, in a circutarersed conical way, in order to protect the
grapes from the wind and, taking advantage of thleawic soils, gather the nocturnal dew.
Furthermore vines are self-propagated through liagen a disorderly manner in space. It is
obviously a system adapted to the climatic and @milditions (dry and hot summers, strong
winds and volcanic soil) that resulted in the spedandscape currently being at risk.

Historically, this took place in times of abundardlatively low-cost skilled labour supply.

These practices, today, not only increase prunirsg, since a greater amount of skilled labour

is required, but also make mechanisation impossible

The crucial points, i.e. the relation between dualf the grape and consequently of the wine,
and the specific traditional technique for pruniihgyve not yet been adequately explored.
Producers and wine makers trying the linear systegue that, in their experience, the quality
is better. The pioneers of that shift towards ake&iaand tourism oriented vine cultivation and
wine making were also the first to use modern teghes in farming, including changing the

pruning system. There are arguments suggestingréising’ the vines and supporting them

on linear systems would enable farmers to lowercibsgs through mechanisation and also
improve wine quality, since plant protection intemtions would be far more effective. Hence

Santorini wine and winemakers would be more cortipetin the global wine market.

The second pressure exerted on the vineyard lapesafaSantorini was that of urbanisation.
Years of tourism development have left indelibbcés on the landscape. Construction along
the main roads and beaches and the expansion ah wbnstruction around the main
settlements, much of which is illegal, has creatrdirban continuum on a large part of the
island. Dispersed construction outside this contmnunas also contributed to a degradation of

the landscape.
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For land owners, farmers included, the perceivedodpnity cost of using the land for
agriculture is extremely high. Hence, all previat®mpts to control construction for tourism
and leisure have been in vain. During the intergimenducted, wine producers and some

local authorities have asked for state regulatetgrvention, so far without success.

Despite all pressures against it, there are sefertdrs contributing to the resistance of wine
making, hence landscape protection: product quahty fame, linkages to tourism. To these
one should add the agri-environmental measure dnddcape protection that offered the
maximum per hectare amount permitted for the sjgecibp under Reg. EC/1257/99. An AE
scheme was specifically designed for landscapeegtion on the two adjacent islands,
Santorini (Thira) and Thirasia. It would compensktaners for increased costs due to the
maintenance of the specific pruning system anddfraces, as well as for revenues foregone
due to decreased productivity, together with thetgmtion of bushes and trees at the field
margins. The scheme had considerable successnis & uptake and, during the first two
years of implementation, almost half of the vineljgawere under the scheme. According to
the mid-term evaluation document, there were al witeé655 beneficiaries and 709 ha of

vineyards were supported.

Apart from this, special aid for the maintenance tadditional vineyards, within the
framework of special aid to the small islands o #thegean, has been running for several
years, with considerable success. An average of 8080 of the vineyard received the
support during the period 2002-2006. The overadiilable amount of aid (1,525 € per ha), if
the two schemes were to be adopted, could compmefmathe increased costs of cultivation
in the traditional way, but it is rather doubtfuh&ther this amount could be enough to

compensate farming households for the opportumisy of agricultural land use.

» Applied key criteria for the selection
— Production system (Extensive crop, non-irrigatekhnd)
— One of the two areas of measure implementation
— Established contacts
— Data availability
* Methodological considerations
— The simultaneous implementation of at least two rR&asures could give us the
opportunity to try some of the methods in orderdisentangle the impacts of

measures
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— The macro level is clearly defined in spatial tersisce the agri-environmental

measure implemented is clearly defined.
» Specific challenges to be addressed:

— Examination of potential interactions and synergxsimplementation of two
different policy measures.

— A multiple objective RD measure, not directly foirgs on landscape protection
but rather on maintaining the rural society is gadio be examined.

— The driving forces exerting pressure on the enwvitemt are external to the
agroecosystem. An assessment of the effectiverfessab policies would be an

interesting challenge.
Most relevant policy measures identified

125 Improving and developing infrastructure related to the development and adaptation of

agriculture and forestry

The forest road network plays a key role in rationanagement and efficient exploitation of
forest resources. The measure supports investnremntfastructure such as the creation and
improvement of forest road network ensuring theéanable development of forest areas and

access to aesthetic landscapes increasing theugisotadevelopment.
211 Natural handicap payments to farmersin mountainous areas
212 Payments to farmers in areas with handicaps, other than mountainous areas

Avoiding land abandonment in disadvantaged areagribates to the maintenance of

agricultural landscape.
214 Agri-environment payments

» Action Protection of traditional olive grove of Aie$a

* Action Conservation of cultivation practices in @yard of Thira

These actions are targeted at the preservation afjacultural landscape that was formed by

specific agricultural activities.

Farmers under action ‘Protection of traditionalveligrove of Amfissa’ should maintain the
olive trees in their current form, avoiding renevaations and destruction of the distinctive

dykes using mechanical means.
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Farmers under action ‘Conservation of cultivatiormgbices in vineyard of Thira’ should
maintain the traditional pruning and create ecaalgicompensation areas avoiding the

mechanical or chemical weed control methods.
216 Support for non-productive investments

The only non-productive investment that is fundsedthe restoration of terraces, which
concerns commitments from the previous programnpiegod. The restoration of terraces
aims to maintain the environmental and aesthetigevaf the agricultural landscape.

227 Support for non-productive investments

Since forests have become attractive areas foalsand ecological tourism, various forest
recreation activities are supported. The measun&ribates indirectly to protecting landscape
and preserving cultural and natural heritage ofsts.

321 Basic services for the economy and rural population

Small-scale infrastructures are supported in otdeaddress problems, caused by seasonal
flooding of rivers or streams, which degrade adtical land and natural environment. Also,
the local rural road network, especially in wintess mobility problems and makes unsafe the

access to farmlands. Therefore such investmentsafifiegt agricultural landscape.
323 Conservation and upgrading of the rural heritage

The measure supports actions related to the caatsmny restoration and enhancement of
areas of natural beauty and cultural value. Imporédements related to the traditional rural
life such as mills, bridges, oil presses are pérthe landscape upgrading its natural and

cultural heritage.
Main policy measures in case study area (in termd budget and uptake)

The agri-environmental measure for landscape potedhat offered the maximum per
hectare amount permitted for the specific crop uriRley. EC/1257/99. An AE scheme was
specifically designed for landscape protection lom tivo adjacent islands, Santorini (Thira)
and Thirasia. It would compensate farmers for iaseel costs due to the maintenance of the
specific pruning system and the terraces as welbiasevenues foregone due to decreased
productivity, together with the protection of buskand trees at the field margins. The scheme
had considerable success in terms of uptake; duhiedirst two years of implementation
almost half of the vineyards were under the scheheeording to the mid-term evaluation

document, there were a total of 655 beneficiames 09 ha of vineyards supported.
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Moreover, a special aid for the maintenance ofiti@athl vineyards, within the framework of
special aid to the small islands of the Aegean, bean running for several years, with
considerable success. An average of over 80% ofitieyard received the support during the
period 2002-2006. The overall available amountidf(&,525 € per ha) if the two schemes
were to be adopted, could compensate for the isettaosts of cultivation in the traditional
way, but it is rather doubtful whether this amocotld be enough to compensate farming

households for the opportunity cost of agricultuaald use.
Overview of available data sources

* Number of beneficiaries, area under agreement anduat of support (Source: RD
Management Authority and payment authority, Anrdath )

» Spatial data on land parcels both under the measwenot, as well as their crop cover
(Source: IACS , Annual data).

* Land use maps (Corine based, 1997-2007)

» Aerial photos (Different time points)

» A survey at the local level for verification.

The landscape conservation measure is applied 2D@® and an adequate database has been
established. Moreover the previous working expeegeftom the project team in the area is
considered significant. According to the availatié#a, one option considered at this stage is
the application of a biophysical method at micreelecombined with scaling methods to
evaluate macro level impacts. As far as the cotatral analysis is concerned, a before and

after comparison will be applied.
3.3.2 Water quality
Case study area

Cotton cultivation is a leading example of inteesproduction in Greece. Furthermore, the
Nitrate Reduction Scheme is one of the first Agndeonmental Schemes (AES)
implemented in Greece, targeted initially at Ths&aNitrate Vulnerable Zone (NVZ) under
the Nitrates Directive (EEC/91/676)), and then exjeal to other areas.

According to the mid-term evaluation document, @ltof 10,347 beneficiaries remain and
109,900 ha of UAA are supported. In the prefectirearissa alone, there are approximately

50,000 ha under agreement, predominantly cottondar
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The scheme for reducing nitrate reduction fromagpiral sources was implemented in three
areas for the period 2000-2006. These were theglai Thessaly, the Lake Kopais area and
the Pineios river area in the prefecture of ll@iae scheme was designed to introduce or
maintain nitrate-reducing farming practices conoegnrrigated arable crops in areas with
high concentrations of nitrates in their groundwatein NVZs under Directive EEC/91/676.
Payments were made to farmers in order to apptgteitreducing farming practices described
in the scheme methodologies found in the Greek IRDeaelopment Programme, and in a
special set of (Agri-environmental) Codes of Goagrigultural Practices (GAP). The stated
objectives for the Nitrate Reduction Scheme aretegtmn of water resources from

exhaustion, restoration of quality of ground wated improvement in soil fertility.

Larissa is one of the four prefectures of Thesdalg. mostly a plain area, where agriculture
has been traditionally the main economic activitiie previous ‘coupled” CAP commodity
support schemes led the farmers to shift towargslyiintensive cropping patterns, in which

cotton predominated.

In Greece, the prefecture of Larissa is second @ub2) in size and first in Utilized
Agricultural Area (UAA). Larissa retains 164,000 b UAA out of which 28% is under

agreement within the Nitrate Reduction Scheme.

» Applied key criteria for the selection

— Production system (Intensive crop, irrigated in plans)

— Long term implementation of measures (since 1995)

— Established Contacts

— Data availability

* Methodological considerations:

— A great variety of data exists, coming from differesources, with varying spatial
reference and frequency. An attempt to utilise thlative data abundance in a consistent
and operational way will be made. Particular emghasll be placed on ensuring the
possibility of spatial mapping of IACS data to leetintegrate policy, economic and
environmental data for spatial analysis.

» Specific challenges to be addressed:

— Lack of data for non-participants is an obstaclgh® construction of a counterfactual.
However, since the area is a Nitrate VulnerableeZdhe cross-compliance provisions

could be used as a reliable baseline scenario.
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— Alternatively, old data of non-participants fronepious farm surveys could be used.
— Three different variations of the same measureludicg similar but not identical
agricultural practices, are applied. Fine tuningtlod evaluation methods and indicator

system is going to be a particular challenge.
Most relevant policy measures identified

111 Vocational training and information actions including diffusion of scientific knowledge

and innovative practises for persons engaged in the agricultural, food and forestry sectors

Beneficiaries under Axis 2 can only participateratational training and information actions;
thus these actions are expected to focus on emagntal issues and contribute positively to

the sustainable management of natural resources.
114 Use of advisory services by farmers and forest holders

Cross-compliance requirements should be respecteall barmers and forest holders. The
complexity of these standards implies the use ofisady system, including advice on
statutory management requirements and good agmatlind environmental conditions.

121 Modernisation of agricultural holdings

The modernisation of agricultural holdings suppantgestments that expand or replace the
existing production sectors or introduce innovatiand new technologies in order to improve

their competitiveness focusing on water quality.

125 Improving and developing infrastructure related to the development and adaptation of

agriculture and forestry

Investments in infrastructure related to land nmeelaon actions, dam and reservoir
constructions are important in order to addresemstarcity issues. Therefore the measure

contributes to the rational management of watesuees.
214 Agri-environment payments

* Action Organic farming

» Action Organic livestock farming

» Action Extensification of livestock farming

» Action Protection of Nitrate Vulnerable Zones (NVYZs

» Action Protection of wetland systems
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Evaluators do not examine each action of AEMs sdphr. Reducing pressures on natural
resources (soil, water, air) from intensive agtiaal activities by supporting sustainable
farming systems contributes to protecting the emnrent.

216 Support for non-productive investments

The only non-productive investment that is fundsedthe restoration of terraces, which
concerns commitments from the previous programnpiegod. The restoration of terraces

aims to improve the environment, biodiversity, smt water quality.
221 First afforestation of agricultural land

The expansion of forest resources aims to prevetiutpd runoff into water bodies,

encouraging aquifer recharge and improving watefit
226 Restoring forestry potential and introducing prevention actions

Forest fires can have disastrous consequencebdanvironment such as causing increased
soil erosion and therefore degradation of waterliguaFor this reason suitable projects
targeting flood and erosion control must be planimedrder to protect and improve water

quality.
Main policy measures in case study area (in termd budget and uptake)

The scheme for reducing nitrate reduction fromagpiral sources was implemented in three
areas for the 2000-2006 period. These were theglzi Thessaly, the Lake Kopais area and
the Pineios river area in the prefecture of lléiae scheme was designed to introduce or
maintain nitrate-reducing farming practices congegnrrigated arable crops in areas with
high concentration of nitrates in their groundwaieiin NVZs under Directive EEC/91/676.
Payments were made to farmers in order to appigteHreducing farming practices described
in the scheme methodologies found in the Greek IRbeaelopment Programme, and in a
special set of (Agri-environmental) Codes of Goagrigultural Practices (GAP). The stated
objectives for the Nitrate Reduction Scheme aretegtmn of water resources from

exhaustion, restoration of quality of ground wated improvement in soil fertility.

Larissa is one of the four prefectures of Thesdalg. mostly a plain area, where agriculture
has been traditionally the main economic activitile previous ‘coupled” CAP commodity
support schemes led the farmers to shift towargslyiintensive cropping patterns, in which

cotton predominated.
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In Greece, the prefecture of Larissa is second @@ub2) in size and first in Utilized
Agricultural Area (UAA). Larissa retains 164,000 b UAA out of which 28% is under
agreement within the Nitrate Reduction Scheme.

Overview of available data sources

* Number of beneficiaries, area under agreement anduat of support (Source: RD
Management Authority and payment authority, Anrdah).

» Spatial information on land parcels both underrtteasure and not, as well as their crop
cover (Source: IACS , Annual data).

* Soil maps of the area.

» Special action plans for Nitrate Vulnerable Zones.

* Hydrographic maps.

* Regional plan for water management in complianceéMater Framework Directive
(WFD) (not approved yet).

The plain of Thessaly is one of the three mostiBggmt areas in terms of budget and uptake
where the agri-environmental action for the improeat of water quality is implemented.
Since primary water quality data at catchment lerajinate from a multiplicity of sources,
various data mining methods will be used and testedimple biophysical and scaling-up
method will be applied for the micro- and macroeleassessment respectively, comparing
participants and non-participants before and afterasure implementation in terms of

counterfactual analysis.
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3.4 Hungary

3.4.1 Soil functionality and Biodiversity / Wildlife

Case study area

Heves-Plain is a 61,000 ha area in the North of gduwyy of importance for nature

conservation supporting bird species such as that dpustard (Otis tarda) and Imperial Eagle

(Aquila heliaca). Due to its importance for natuteyas included in the NRDP agricultural

scheme system for High Nature Value Areas (HNVAR@04, and it includes some Natura

2000 sites, specifically four Sites of Communityplontance (SCI) and one Special Protection

Area (SPA). Most of the area is under intensivecatjural use.

Applied key criteria for the selection

Scope and implementation of the selected measHeges-Plan is considered as one
of the most successful HNVA areas in Hungary. Tdreners participate in high-level
AE measures aiming the protection of the greatdrdstThe total coverage of AE
measures is 23,489 ha. The agri-environmental sekhdrave been available for the
farmers in the case study area since 2002, whileraheasures mainly started in 2004
and in 2007. The long-term implementation of theasuees also played a significant
reason for selecting this particular case studg.are

Data availability: Data collection in terms of bieersity started shortly after CAP
measures were implemented in Heves-Plain. Datavaslable on common bird
species, rare and colony nesting bird speciesetaecies of HNV measures (great
bustard, red-footed falcon, imperial eagle, etg€garly crop rotation maps are also
available for the territory. Soil sample resultsl ahe results of the TERRADEGRA
project is planned to be analysed.

Expert knowledge and previous experience: The albiglexpert knowledge and the
human capacity in the case study area shall bet@ten into consideration during the
selection procedure.

Methodological considerations: The coverage ofr#ievant measures and the set of
available data ensure the feasibility of the tgstihthe selected methods, and form a
basis for the counterfactual analyses.

Specific challenges to be addressed: The qualitthefdifferent types of data may
require further investigation. In the case of agrdronmental monitoring data, some
of the descriptive attributes are based on the degnown estimation/sampling.
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Monitoring data is mainly available from AE contied areas, and further clarification
is needed to use these data for evaluating othasunes (spatial representativeness).
Selection of the relevant measures
Coverage of data is the most relevant attributangigg the selection of the case study area.
Relevant rural development measures for biodiwemnsiHungary were defined based on:
» the aim of the measure
» the relevance of the measure details (eg. manadepnescriptions) for the public
good concerned
* indicators related to biodiversity set in the Rubavelopment Plan

The results of the overview of the measures aréail@ving:

Measures related to Soil and Biodiversity in Hungay Sail Biodiv.-Wildlife

114 Use of farm advisory services X X

121 Modernization of agricultural holdings

125 Infrastructure related to the development amiptation of

212 Payments to farmers in areas with handicapsr dttan mountair

213 Natura 2000 and WFD payments on agricultuedsr

214 Agri-environmental payments

216 Assistance provided to non-productive investsen

221 First afforestation of agricultural lands

222 First establishment of agro forestry systems

224 Natura 2000 payments (forest)

XXX [X[X[X|X|[X]|X]|X

225 Forest-environment payments

226 Restoring forestry potential and preventivéoast

227 Non-productive investments X

N X XXX XX X| X[ X | X

323 Conservation and upgrading of the rural hegitag

Short description of the measures
114 Use of farm advisory services

The general objective of the measure is to enh#meeompetitiveness and performance of
agricultural enterprises and forest holders, premtte sustainability of agricultural
developments, and to provide advisory services asmfmanagement. The measure also
focuses on advisory activities linked to the eleta@f the cross compliance for the protection
habitats and species. General environmental agvassivities and informational supports for

AE measures are also available under this measure.
Total number of beneficiaries: 13,291
Number of supported farms with environmental reladvisory activities: 3,021

121 Modernisation of agricultural holdings
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The objectives of the measure can be grouped i \With the three main reasons of

introducing the measure.

1. Modernisation of the agricultural production, uptjrey the technological level of
animal husbandry, horticulture and arable farmiftge improvement of the efficiency
and competitiveness of animal husbandry, the inittbdn of new technologies in
order to improve product quality, the promotion tbe use of information and
communication technologies are also among the tbgscof the measure.

2. The measure aims to contribute to the diversifacatof the arable sector based
agriculture by promoting investments in horticuétand the production of biomass by
the plantation of short rotation coppice for enepggduction. The current imbalance
of the Hungarian agriculture, heavily weighted todga arable farming, can be
mitigated this way.

3. The measure aims to ensure the compliance withelegant requirements of the EU
in the field of environmental standards, especi#iilg requirements of the Nitrate
Directive, animal welfare, food hygiene, manurerage. The focus is on the
fulfillment of the requirements of the Nitrate Diteve. Farms have been obliged to

meet these requirements from the 1st of May, 2008.
Number of beneficiary farms: 9,432
125 Infrastructure related to the devel opment and adaptation of agriculture and forestry

The objective of the measure is to improve the tard and capacity utilisation of the
facilities required for the provision of irrigatiomater in order to develop water and energy-
saving irrigation management whereby farmers cdonae the harmful impact of the climate
change. A further objective of the measure is totqmt agricultural land by means of
ameliorative interventions, to improve the effictgrof damage elimination and the retaining
and storing potential of water reserves. An addélobjective of the measure is to promote
the use of biomass generated in agricultural hgkliend biodegradable municipal waste for
high efficient energy as well as to increase thplatation of renewable energy resources,
modernise heating systems, harness geothermic yemergreenhouses and establish the
energy supply of farm-steads. The establishmeptwéd agricultural roads contributes to the
development of agricultural logistics, historicaine~growing areas, and allowing better
accessibility of farmsteads. The improvement oé$try infrastructure by the application of
facilities made up of biological components makgassible to protect the forest soils against

soil erosion, establish mountain entrapments, dtammful waters and establish small

35



reservoirs in the forest if necessary. The basnditmn of professional forest management is

to ensure the accessibility of isolated foreste$tablishing forestry exploration roads.
212 Payments to farmers in areas with handicaps other than mountain areas

The main purposes of the measure are: developniestpooduction pattern in accordance
with the specific requirements of the productioeaampromoting extensive cultures (grassland
and forage crops) on environmentally sensitive greahancing environmentally conscious
farming and sustainable landscape use. Furthermibrancludes the expansion and
improvement of rural employment and income genanabpportunities, development of a
new, alternative rural economic environment, conmgy with the requirements of
environmental protection, and ensuring the contionaof agricultural activities and the
maintenance of agricultural land use on less faawareas, as well as contribution to the

preservation of viable rural communities are thémnadjectives of the measure.
Total area covered: 413,031 ha
213 Natura 2000 and WFD payments on agricultural areas

The main objectives of the measure are to presang sustain, by way of upkeeping
environmentally sound land use methods, the favb&reonservation status of the species
and habitats listed in the respective EU legishatiensuring the settings for the natural
condition and for a management of creating andaguag such a condition, protection of the
species and of habitats in the designated areals particular regard to grasslands with high
levels of biodiversity), as well as the enforcemaintompliance with the rules of land use, in

line with the provisions.
Total area covered: 267,067 ha
214 Agri-environmental payments

In a significant part of the country it is necegstr restructure land use and to take new,
nationwide directions in terms of land use as wvasllto determine area priorities (e.g.: the
restructuring of land use of areas threatened diyd8 and internal waters, the restoration of
semi-natural management systems). Land is stilsktdue to processes impairing the quality
of soil and its production potential (erosion, #@woidtion, alkalisation, soil compaction,

negative nutrient balance), the low rate of enwimentally friendly livestock management

based on rough grazing, the lack of environmentadlyscious nutrient management, all of

which impede the validation of sustainability.
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In terms of nature conservation in all areas ofcadjural land use (arable farming, grassland
management, plantations), the target of the agnr@emment payments is the development of
an active nature conservation system by the estab&nt and preservation of diverse, semi-
natural habitats, by the provision of adequate ifegdreproduction and resting places for
animal and plant species which are valuable fronatare conservation aspect. The above-
mentioned instruments for the preservation and mcgraent of biodiversity primarily serve
the protection and development of Natura 2000 areas

Total area covered: 1,100,000 ha
216 Assistance provided to non-productive investments

The main objective of the measure is to consenee rtiral landscape, to promote the
sustenance of the individual value of the landscapgease the richness in species of fauna
and flora, improve the environmental condition,jlfeate the fulfilment of the commitments
made on a voluntary basis and increase public veeifa the areas of high natural value,

specified in Natura 2000 and in the programme.
Number of beneficiary farms: 623
221 First afforestation of agricultural lands

The main aims of the measure are to increase tlestfocover of the country, increase the
environmental protection, social, public welfared aaconomic role of forests, improve the
level of employment in rural areas by developing tbrestry sector, enable the agricultural
restructuring by alternative use of areas. Objestiof forestry also include the establishment
of high biodiversity natural forests, through a stalntial increase in the ratio of indigenous
tree species, particularly in protected areas. Avirenmental development objective is to
enrich biodiversity by establishing close-to-nattoeests, to preserve the natural components
of the rural landscape, and to facilitate appealarglscape appearance. The whole area of
afforestation contributes to protection againstseno (water or wind) and climate change
mitigation. The approval procedure of the afforgstaplan ensures that no afforestation can
be implemented which has a negative effect on tve@ment.

Total area covered: 19,050 ha
222 First establishment of agro forestry systems
The agro-forestry systems are extensive land useersg where forest and agricultural

activities are pursued simultaneously; thus a nwoshiagricultural and forestry systems is
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created. Agro-forestry systems are of great ecoldglandscape and social value since they
combine extensive agricultural and forestry systemmsed at the production of excellent
quality wood and other forestry products. Graziage$ts have a long tradition in Hungary.
This measure provides the opportunity to introdnee land-use systems. From a farming
point of view, introducing agro-forestry systems dertain special regions of Hungary
(floodplains, regions of threat to wind and wateosgon) is expected to achieve major

positive environmental effects.
Total area covered: 594 ha
224 Natura 2000 payments (for est)

The support under this measure is to be grantefbresters who suffer from particular
disadvantages in the areas concerned as a resghk ahplementation of Birds and Habitats

Directives, when compared to the advantageousiposif foresters in other areas.

The compensation under this measure is to helpeaddhe specific disadvantages and to
contribute to the effective management of Natur@026ites and to ensure the minimum of

protection of those sites.
Total area covered: N.A.
225 Forest-environment payments

The measure contributes to the fulfillment of tiigation undertaken in Géteborg in relation
to the reversal of the decrease of biodiversityl @10, to the aims of the Water Framework
Directive and to the aims related to the mitigatadnclimate change defined in the Kyoto

Protocol.
Total area covered: 14,289 ha
226 Restoring forestry potential and preventive actions

The objective of the measure is to mitigate andnimate the factors threatening the
fulfillment of society’s welfare, leisure time arehvironmental needs, and to prevent and
abolish abiotic and biotic damage, thus contributio the conservation and increase of
biodiversity. Another objective is to decrease tigks related to forest management, to
prevent and stop the damage that threatens thegecall and welfare functions of the forests.
The forests’ multifunctional existence has to bfegaarded for society. Another important

objective is to reduce the risk of private forestders, short of capital, increasing levels of
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production from forests and thus diminishing thélmugoods and services of the forests;

equally it is very important to prevent and terntnforest damage.
Number of beneficiary forest holders: 413
227 Non productive investments

The aim of measure is the provide an appropriate o composition, the creation of
multilevel stand structures in the forest, to imgrdhe natural character, biodiversity and
health of the forests. It is also very importantnb@ximise profit for the people without
damaging the forests and by utilising the giverrati@ristics of the habitat. The investments
ensuring the social welfare services of forestdrdmute to the deepening of the relationship
between society and the forests. In the future whbe distance between the people and
forests will grow, these linkages will be even mongortant.

Number of beneficiary forest holders: 53
323 Conservation and upgrading of the rural heritage
323.2 Preparation of Natura 2000 management plans

The aim of the measure is to contribute to the ervadion, development and the sustainable

utilisation of natural values in rural areas.

Total area covered: N.A.

Most relevant policy measures identified

The shortlist of relevant measures were defineeddas:

* the estimated causal linkages between the measdreod/biodiversity issues
* the uptake of the measure

» estimated data availability

» possibility for detailed evaluation of impact

The shortlist of measures are:

Measures related to Soil and Biodiversity in Hungay Soil Biodiv.- Area (ha)
Wildlife

212 Payments to farmers in areas with handicapar ebfan mountain X X 8 898
213 Natura 2000 and WFD payments on agricultuedsr X X 6 948
214 Agri-environmental payments X X 23 489
216 Assistance provided to non-productive investsen X X n.a.
221 First afforestation of agricultural lands X X n.a.
224 Natura 2000 payments (forest) X X n.a.
225 Forest-environment payments X X n.a.
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Spatial focusing

Case study area selection process is partly basédeospatial analyses of overlaps between
the areas covered with the shortlisted measurestl@dctoverage of monitoring systems
providing environmental data. The map below shdvesdoverage of the relevant measures

and the network of different environmental monitgrsystems.

Map of parcels under the key policy measures
and the relvant environmental monitoring network - Hungary

o Soil monit. plots

1 @B g [ Biodiv. mon. quadrates
= FBI quadrates

LFA+N2000+AE

Figure 2 Map of parcels under the key policy measures and & relevant environmental monitoring
network for Hungary

Case study area selection shall also take intoideraion the additional information in
candidate case study areas. In this regard SZIbEsésc on those areas where detailed
biodiversity monitoring was carried out in the latcades, and also provides a reasonable

possibility for soil quality analyses. See alsoptka"Applied key criteria for the selection”.
Overview of available data sources

As one of the main determining factors for the istpavaluation of the environmental
performance of the Rural Development Programmeébesdata availability, an overview of
the available data sources is evitable for thectiele of the case study areas. The available

data sources are:
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Type of data Data origin Geographical scale
IACS Paying Agency Farm level (universe)
FADN Research Institute for Farm level (sample)
Agricultural Economincs
LPIS data Paying Agency Parcel level
Monitoring data of common BirdLife Hungary/MME 2,5x2,5 km quadrates partially
bird species overlapping with case study area
Monitoring data for biodiversity  National park diterate/Local | Representative sampling of case stu
NGO area
Retrospective spatial map fori National park directorate/Local Case study area
crop rotation NGO
Soil quality data Institute for Soil Sciences and  Representative sample for the case
(TERRADEGRA) Agricultural Chemistry study area
Agri-environment monitoring National Food Chain Safety Farm/parcel level
data Office

The overview map for the case study area is below.

Parcels under key policy measures and available
environmental data sources in Heves HNVA

A Soil monit. plots
FBI quadrates
[_] Biodiv. mon. quadrates

f | LFA 212
N AE 214
[ ] N2000 213
Heves HNVA

N2000 site

Figure 3 Overview map for the Hungarian case studprea
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3.5 ltaly
3.5.1 Climate stability
Case study area: Veneto Region

Veneto Region is located in North East of Italystitetches from the Alps to the Adriatic sea,
with a coastal strip of about 150 km in length amare than 5 million inhabitants. According
to Corine Land Cover (CLC) data, the regional ase$,841,440 ha (6% of Italian territory).
The territory is 56% low-lying, 15% hilly and 29%ommtainous. Veneto Region is located
within the Po Valley, one of the most intensiveiagtural areas of Italy. According to the
last agricultural census data (provided by ISTAD1®), the regional UAA amounts to
811,440 ha. There are around 120,000 regional famitls approximately 75,000 employed
units (2012). The regional food industry pays apontant role in the national context. There
are more than 6,600 agro-industrial firms, whichpkay 49,300 units. Main agro-industrial
sectors are dairy, meat processing and pasta mdkamgstry is a relevant economic activity
in mountains and in some areas along the Po védley poplar production). Climate stability
is a very challenging issue, due to the intendibcaof agricultural practices, leading to

increasing emissions.

& Veneto: 5.9% of national UAA;

11% of agricultural gross output

Figure 4 The ltalian case study area — Veneto regio
Applied key criteria for the selection
» Experience and expertise in project team and et@kialhe selection of the Region

has been mainly based on the experience of theqirtgam and stakeholders about
climate stability and environmental issues in tgaon.
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» Scope and implementation of key policy measureféynate change is one of the
environmental challenges of the new regional RDP42@020, due to the high level
of emissions derived from farming activities. RD&yp serious attention to strategies
to decrease GHG emissions.

» Data availability: Most of the available data wiquire information included in the
on-going evaluation 2007-2013, in which data preceshas been developed.

* Methodological considerations: the proposed metlmago- Carbon Footprint (CF) -
measures the environmental impact of human a&svitn climate at macro and micro
scale, taking account of GHG expressed in carboridi equivalent. CF evaluates
the CQ emissions to specific ‘systems’ (e.g., single piobn process or a single
product) and requires information about all producted in the production process.

» Specific challenges to be addressed: The currethadelogy adopted by the RDP
evaluator is based on partial quantification thasinot take into account the overall
impact of the measures on climate stability.

Most relevant policy measures identified for climag¢ stability

Specific goal of the RDP is the GHG emission reductmainly to be achieved through the
maintenance or increase of the carbon stock irsdileand the reduction of input and energy
demand. The main measures are the following:
= 214 contain the main sub-measures for climate ahgvayticularly:
214 A - Increase carbon storage in woody biomass
214 B - Preservation and storage of carbon in soll
214 E - GHG emissions reduction; nitrous oxide frdmmical fertilisers
= 221 (Increased renewable energy production)

= 222 (First establishment of agro forestry systemagricultural land)

Main policy measures in case study area

State of implementation of RDP in Veneto Regior022013)

Expenditure Share on programmed
Measures 2007-2013 expenditure (in %)
111 7.041.491 49%
112 44.392.041 90%
121 181.952.370 63%
123 76.923.899 99%
211 88.256.031 92%
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214 113.267.281 76%
216 12.961.171 63%
221 13.802.039 80%
222 9.797 31%
223 770.636 72%
225 214.834 71%
226 3.367.422 22%
227 4.878.404 39%
311 15.070.512 56%
321 4.376.928 57%
323 1.593.144 28%
331 53.182 6%

Available data types and sources and resulting scegor case study testing:

CF requires data about a) the energy demand @n&aby demand, energy cost for production
and allocation) and b) the coefficients to contbé energy demand in G@missions. The
challenge is to infer the results on the whole ptaita to assess the RDP impacts in terms of
CO, emissions.

Regarding climate change data, the detail of thalyars within the measure for Veneto
Region is not sufficient to retrieve the necessdata. The main challenge is to propose a
method to evaluate the impact at micro and macate gbrough a carbon footprint approach.

Available data sources are listed in the followialyle:

Type of data Data origin Geographical scale
IACS Regional Payment Agency Farm level (universe)
LPIS for 1st and 2nd pillar Regional Payment Agency Parcel level (universe)
beneficiaries for single measuie
Agricultural Census National Statistical Institute Farm level (universe)
FSS 2007 and 2013 (after | National Statistical Institute Farm level (sample)
summer 2014)
FADN INEA Farm level (sample)
Land cover maps LPIS and other sources Parcel level — LPIS (universe)
(CLC classification) Regional level - CLC (universe)
National Greenhouse Gas IPCC Regional and province level
Inventory

3.5.2 Biodiversity HNV (wildlife)

Case study area: Emilia-Romagna Region

Emilia-Romagna Region is located in north-eastyjtatretching from the Apennines to the
Adriatic Sea and covers a big part of Po valleye Tegional territory occupies about
2,245,278 ha, and it is about 48% low-lying, 27%yhand 25% mountainous. Population is

about 4,430,000 inhabitants. The Po Valley is dnh@® most intensive agricultural areas in
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Italy. Emilia-Romagna is a leader region within ttadian agricultural sector. There are about
73,000 regional farms and UAA is around 1.1 milllsa The agricultural sector increased its
competitiveness through a deep structural reorgtiaisin the last decades, leading to highly
specialised and innovative production. The agnicelsector has both strictly territorial roots,
oriented in typical and high quality production,damdustrial production for large-scale

trades.

Emilia-Romagna: 8.0% of national UAA,;
12% of agricultural grossoutput

Figure 5 The ltalian case study area — Emilia-Romata

Applied key criteria for the selection

* Experience and expertise in project team and et@isialhe Region has been mainly
selected on the basis of the experience of theegrdpam and stakeholders with
biodiversity issues related to the regional agtimal sector.

* Scope and implementation of key policy measurégg)diversity is a relevant task
within the regional agricultural policies.

» Data availability: Most of the available data wiquire information included in the
on-going evaluation 2007-2013, in which methodolagyl data processing have been

developed.
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» Methodological considerations: Several researchept® have been recently carried
out and their outputs are successfully develope®D#P evaluation. The evaluator
used the JRC methodology, based on the integrafiddL.C and Natura 2000 data.
HNV farmland has been identified on the basis ob tand use variables: a) Non
grassland: a Shannon index for crop diversity @crotation index’) multiplied for an
indicator of farming intensity (‘management intépsindex’); b) Grassland: an
indicator for livestock density (‘stocking densitydex’). Spatial analysis is the most
suitable method for identifying HNV areas, basedwerlapping layers derived by the
values of selected indices on each area.

» Specific challenges to be addressed: The currethadelogy adopted by the RDP
evaluator is only partially based on the critergtablished at EU level for the
identification of HNV farmland. Farming intensifitan and actual presence wildlife
are not wholly assessed yet. A more comprehensethadology will be applied to

better identify HNV at farm and regional level.

Most relevant policy measures identified for Biodiersity HNV

» 212 Payments to farmers in areas with handicapes thlan mountain areas
o 214 Agri-environment measures - Actions 6, 9, 10

o 222 First establishment of agro forestry systems

o 224 Natura 2000 payments (forest)

o 225 Forest-environment payments

* 226 Restoring forestry potential and preventivéoast

Main policy measures in case study area
State of implementation of RDP in Emilia-Romagn@Q®2-2013)

Expenditure Share on programmed
Measures 2007-2013 expenditure (in %)
211 49,348,477 76.7%
212 8,142,097 78.5%
214 339,786,803 83.2%
216 2,877,924 29.4%
221 35,028,903 83.2%
226 5.200.441 72,8%
227 10,769,091 100%

Available data types and sources and resulting scegor case study testing

46



The Guidance Document for the Application of the\HMhpact Indicator points out that low

intensity farming is the most effective feature pneserving biodiversity. Semi-natural

vegetation is also crucial; however its reductian be compensated by crop diversity. HNV

farmland aims to identify the agricultural systemswhich animal and vegetal species are

located, leading to a high value of biodiversityouF elements of farmland have been

identified:
* 1. High crop diversity

» 2. Low intensity farming

» 3. Presence of semi-natural vegetation

« 4. Presence of wildlife

Type of data

Data origin

Geographical scale

IACS

Regional Payment Agency

Farm level (univers

LPIS for 1st and 2nd pillar
beneficiaries for single measure|

Regional Payment Agency

Parcel level (univer

Agricultural Census

National Statistical Institute

Farm level (universe)

FSS 2007 and 2013 (after summe

2014)

National Statistical Institute

Farm level (samplég

FADN

INEA

Farm level (sample)

Land cover maps

LPIS and other sources
(CLC classification)

Parcel level — LPIS
(universe)
Regional level - CLC
(universe)

Bird census data for AE target

species

National Rural Network & LIPU (Italian
Association for the Protection of Birds)

Farm level (sample)
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3.6 Lithuania
3.6.1 Biodiversity wildlife

Case study area (Option 1)Siluté region municipality

Figure 6 Location maps of Lithuanian case study am- Silutée region municipality

The territory is located in the western part ohuinia and overall covers 170600 ha. Half of
the territory is covered by Utilized Agriculturalréda (UAA), while the remaining area is
covered by forest (22%), water bodies (20%), road @ther infrastructure (3%), and other
land use (5%). Grasslands cover 38% of UAA (whishcomparatively high proportion;
Lithuanian average is 21%). Since 2009 a cleardttesss been observed of an increase in
arable land caused by turning grasslands into @adabd (impact of CAP support). However,
a still relatively large proportion of grasslandsultl be explained by specifics of the region
geographic location causing vast annual floodsis ibcated on the largest Lithuanian river
(Nemunas) delta and bordering to the Curroniandagénnual floods cover approximately
40 % of UAA; therefore the area is assigned as fasorable territory’ and is eligible for 212
measure. Due to floods as well as being a speadiation on the bird migration route, the
area is recognised among the most important biritdees around the Baltic sea. Around
300 different bird species can be found here, fAbem are breeding in the area. The area
includes several Natura 2000 territories, wherentlost significant and agriculture landscape
related is Nemunas Delta regional park (coverin@2® ha).

The area does not represent “typical Lithuaniamagyes’ due to main following features:
» Relatively high density of grasslands (38% of UAA)
« Annual flooding of the area (40% of UAA)
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In the river might the area is specific by its hightility of alluvial meadows and mild
climate, which influences to specific features flamming (e.g. grasslands harvested 3

times in a year, mild climate cause early harvésegetables).

Due to specific features of the area, it does efhect typical Lithuanian situation, therefore it

might not qualify as good case study. Howeverh#é bbjective of the case study is not

evaluation result, but applicability of the methtmdyy, the area could be a goo case study as it

is one of the most researched areas in Lithuatiiesigsstematic observations are lacking).

Applied key criteria for the selection:

Working experience and expertise of the projeanteathe area;

Available direct contacts with farmers, regionatheuities;

Available different type of data in some pilot asqaip to 700 ha territories), some
biological data are very detailed on farm level,;

The area is exceptionally important from biodivigrstonservation point of view,
especially with regards to breeding and migratorg<h

The area is inhabited in high density by Corncré®eex crex), which potentially
could be a good new impact indicator for certairasuges evaluation, therefore the
area is good for testing such new methodologies;

Specific challenges to be addressed: the assessmikrftace a big diversity of
different data, however potentially data gatheriocptions will be very fragmented
and thus could provide a challenge for evaluatiorth@ bigger scale than individual
farm level. It might also be a challenge to haverapriate number of sites where data

availability and agri-envinmental measures applcats matching.

Case study area (Option 2): Doviariver basin

The area is located at the South-west of Lithuamia
Alytus, Marijampot and Lazdijai districts. The
area is covering 58 870 ha and most of land-use is
agriculture. The land use of the area is distridbute
as following: cultivated arable land (46%),
meadows and pastures (18%), forest (14%), peat

bogs and marshes (13%) and other land-use (5%).
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The area’s land-use structure and farming practicesvery typical to Lithuania. This area

has special importance for biodiversity due to Atas shallow lake and surrounding

wetlands. Zuvintas biosphere reserve is establisindgtie area in the begining of the 20th
century — one of the first protected areas in lathia (holding RAMSAR, UNESCO status).

Due to long conservation history the biosphere riesarea (where grazing and mowing

activities are allowed) has good quality data ondbiersity and other environmental

monitoring. However, large numbers of farmers areaxpected (932 inhabitants lives in the

territory of the reserve) in the sites where mal&data is gathered.

Applied key criteria for the selection:

The area represents typical Lithuania agricultlaatilscape and farming practice.
Good cooperation with biosphere reserve and sesisrfgxperts worked in the area
(potential of stakeholder advice and data sharing).

The area is highly important for biodiversity; teeés long research history and thus
good data availability on biodiversity and its tlen

A foreseen challenge is the mismatch of availalolgrenmental data with applied
RDP measures at farm level.

The case study will test different scaling and g methods to contribute to the
creation of a consistent database for environmevialuations. In addition, long term
impacts can be assessed.

Most relevant policy measures identified for biodiersity (wildlife and HNV) in all case

study areas:

212 Payments to farmers in areas with handicapes ¢ithn mountain areas
213 Natura 2000 and WFD payments on agricultuedsr

214 Agri-environment measures

221 First afforestation of agricultural land

223 First afforestation of agricultural and abaretbfand

224 Natura 2000 payments (forest)

225 Forest-environment payments

226 Restoring forestry potential and preventivéoast

227 Non-productive assessments

Main policy measures in case study area (in termd budget and uptake)*:
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Measure Spending 2007 - 2013 (ipShare on total spending
million Euro) Silut é case (in %)

212 324 5.03%
213 1.7 26.47%
214 266 0.99%
221 48.9 4.01%
223 68.5 0.00%
224 2,2 0.05%
225 1.7 0.00%
226 6.7 4.33%
227 10 0.70%

*Note: the data on spending for Do¥iniver basin case study area (option 2) is nositated
as the area is located in three administrativesaréherefore illustrated data may not be

calculated accurately for the selected area.

Available data types and sources resulting scoperfoase study testing:

Type of data Data origin Geographical scale
IACS Paying Agency Farm level (universe)
HNV assessment GIS data Ministry of Agriculture National level
National landscape management plaMinistry of Environment National level
baseline assessment of 2013 (GIS datg)
Farm data on land use Agriculture and rdrédarm level (universe)
business centre
Land Parcel Information System (LPISAgriculture and rural Farm level (universe)
GIS data) business centre
CORINE database Environmental  protectioNational level
agency
Vegetation community mapping 2011BEF Farm level (sample, areas
2013 (GIS) size 100-700 ha)
Aquatic warbler monitoring data (sevelaBEF Farm level (sample)
areas), GIS
Great snipe inventory data BEF National scale, fiewal
Hydrological monitoring data GIS BEF Sample area
Contact information to farmers BEF Farm level, skmp@rea
only in Silut case (option
1)
Annual biodiversity monitoring program|  Environmenta protection| National scale
agency
Farmland bird index data (since 200&ithuanian  ornithological Sample sites at farm
annually gathered data) society level
National EU protected habitat inventoryNature Research Centrg, National scale, farn
GIS database (to be at least partlystitute of Botany level
available in end of 2014)
Abandoned land register Ministry of Agriculture thdmal scale, farm
level
Cattle register Ministry of Agriculture National ae, farm
level

We intend to examine the potential farmland birdeix data to apply at farm level. A wide
set of supplementary data will be used for crosszkimg if initially used data sources and

applied methods deliver objective results. In additmethods will be closely linked to the
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available regular data-gathering systems at ndti@cale e.g. biodiversity monitoring.
Analysing the potential of this data will considesing certain flagship species, such as
Corncrake (Crex crex) to be used as an indicator.
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3.6.2 Biodiversity HNV
Case study area

Lithuania whole country territory (on macro leved)jith particular pilot areas on micro level,
which will be selected in coordination with (a) eastudy area of Biodiversity (wildlife) as it

is close related, and (b) depending on micro |de¢h availability.

The contribution of the agriculture sector andrétated services to the national economic
development trends for 2006-2010 period was ona@e&R.83% of gross domestic product
(GDP) in Lithuania.

Structure of agriculture by gross agriculture otiifjustrates that the sector is almost equally
divided into crop (2006-2010 average — 53%) andmahi(2006-2010 average — 47%)
production. However trends illustrate that the aliproduction share is slightly decreasing.
Such trend from a longer time perspective is atsdiomed due to the fact that, between 1993
and 2010, the amount of cattle more than halvedh $@nds impact not only on the economy
sector, but also on environmental condition, paléidy the decline in valuable grasslands.
Concerning the future perspectives of the sectoicttre, agricultural policy will boost the

increase of animal production due to its higherneoaic competiveness and better climate

conditions in the country for such type of prodanti

With regard to the spatial dimension of the sedgricultural land use covers 60.55% of land
area in Lithuania; thus the sector is a major dguviactor forming national landscape (forest

covers 33%, inland water bodies — 4%).

Lithuania has quite an evenly distributed netwdrkrotected areas, which covers 10,230,000
ha (15.67% of the national territory). The majpuwf the protected areas (5 national parks
and 30 regional parks) are operating as IUCN I\egaty, which means that agricultural
activities are ongoing in most of the protectedaareApproximately 50% of the protected

areas are overlapping with the Natura 2000 teresonetwork.
Applied key criteria for the selection:

* The complexity of HNV and its quality is relatedtramly to the individual sites, but also
as networks having ecological connectivity and degof habitat fragmentation; thus
evaluation of HNV indicators in the larger areanetwork is more objective.

* The quality of HNV areas selection is not good. rEéf@re choosing individual sites might

not provide favourable results.
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» Taking the country as a whole gives the opportutotgvaluate how current nationally-

collected data by different state monitoring progmaes delivers information required for

the evaluation of impact indicators.

» Data quality will be the main challenge consideroljpwing: missing HNV data at farm

level; challenges of linking data among differeatabases (different coding systems, lack

of GIS data); data relevance of pillar I.

Most relevant policy measures identified for biodiersity (wildlife and HNV) in all case

study areas:

212 Payments to farmers in areas with handicapes ¢ithn mountain areas
213 Natura 2000 and WFD payments on agricultuedsar

214 Agri-environment measures

221 First afforestation of agricultural land

223 First afforestation of agricultural and abaretbfand

224 Natura 2000 payments (forest)

225 Forest-environment payments

226 Restoring forestry potential and preventivéoast

227 Non-productive assessments

Main policy measures in case study area (in termd budget and uptake):

Measure Spending 2007 - 2013 (ipShare on total spending
million Euro) (in %)
212 324 100
213 1,7 100
214 266 100
221 48,9 100
223 68,5 100
224 2,2 100
225 1,7 100
226 6,7 100
227 10 100

Available data types and sources resulting scoperfoase study testing:

Type of data Data origin Geographical scale
IACS Payment Agency Farm level (universe)
HNV assessment GIS data Ministry of National level
Agriculture
National landscape Ministry of National level

management plan, baselinel  Environment
assessment of 2013 (GIS data)
Farm data on land use Agriculture and Farm level (universe)
rural business
centre
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Land Parcel Information
System (LPIS-GIS data)

Agriculture and
rural business
centre

Farm level (universe)

CORINE database

Environmenta
protection
agency

| National level

Farmland bird index dat
(since 2006 annually gatherg
data)

A Lithuanian
xcbrnithological
society

Sample sites at farm level

National EU protected habitg
inventory GIS database (to I
at least partly available in en
of 2014)

atNature Researc
&entre, Institutg
dof Botany

h  National scale, farm level

Abandoned land register

Ministry
Agriculture

pf National scale, farm level

The case study will test candidate methods propas&NVIEVAL deliverable D5.2. However, at the iiait
stage, we indicated the following potential chajles: assessment should be based on spatial dataglriis a
lack of good quality, proper scale GIS data; Gl&dm IACS are available only from the plots whatiggpate
in RDP, counterfactual can be determined only egelascale. The data on farm level does not negessar

demonstrate impact to HNV; there are limited Gl&dm forest clear-cuts.
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3.7 Scotland
3.7.1 Soil quality and landscape

Case study area
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Figure 8 Scottish case study area Aberdeenshire

Grampian, the region of north-east Scotland broadigning with the NUTS 3 areas of

Aberdeenshire and Aberdeen City (UKM50), has al tatea of approximately 880,000 ha,

and a population in 2012 of approximately 480,00@ principal land-cover types in the area
(Eurostat, 2012) are grassland (30.2%), crop/aralé (24.3%), moorland/upland (23.2%),
woodland (15.6%), artificial areas (3.2.%) anddestial areas (3.5%).

The uplands to the west comprise areas with higisexwation value (Cairngorms National

Park), with High Nature Value Farming and land geated as LFASS, and good agricultural
land in the central and eastern lowlands, and abastas. In 2010 the GDP per head was
almost 40,000 Euros per annum,"lRighest of the 271 EU NUTS 3 areas. Agriculture,
forestry and fishing contributed 0.8% of the GVA tbfe area between 2001 and 2010
(Aberdeen City Council, 2013).

There is evidence of farmed settlements for c. By ars in this area, leading to evolutions in
landscape character. The area has a diversity ibftygpes, from the Alpine soils of the
mountain areas of the Cairngorms to the west, datlgnds of the uplands, to the alluvial
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soils of the river valleys and coastal sandy sdilse agricultural lowlands of Aberdeenshire
are predominantly Brown Forest Soils and Humus Palzols, which are reflected in the
Land Capability for Agriculture classes in theseas ranging from land capable of producing
consistently high yields of a narrow range of crop$nd suitable for grass or rotation with

yields very variable and commonly below nationarage (Bibby et al., 1982).

The landscapes are diverse in their character (&mviental Resources Management, 1998;
Cairngorms National Park Authority, 2009), with tpancipal lowland agricultural areas

being referred to as the Agricultural Heartland$jolr comprise intensive mixed farming

with large and fertile fields. The Farmed MoorlaBdige creates transition landscapes
between the moorland plateaux and agricultural tleemls. The Moorland Plateaux are
generally exposed mountainous areas, often withfexons woodlands. In areas of Deeside
(one of the two main river catchments), the langsesaare notable for their extensive cover of

native woodland and mixed woodlands.

Grampian is one of the Scottish Government’'s Regdidtroposal Assessment Committee
regions (RPAC). These determine the Regional Riesriwhich contribute to Rural Priorities
and thus the Scottish Government’'s strategic ot Rural Priorities is an integrated
funding mechanism to deliver targeted environmergatial and economic benefits and is
part of the Scottish Rural Development programni®dB). Therefore, Government statistics
will be available and reported at RPAC level.

Applied key criteria for the selection

* Experience and expertise in project team and et@iiaThe use of this study area
will build on a significant body of in-house expsé regarding landscape and soll
research as well as spatial and multi-criteria y®sisl The study area will build on
ongoing research in relation to land use, ecosyssarvices, and catchment
management (River Dee).

* Scope and implementation of key policy measuref®y measures for soil and
landscape are 212, 214 and 221. Both public gooeEl®xpected to benefit from the
activities under these measures; however the diffax between upland and lowland
farming systems may mean that both the activitred the impact are different. It is
therefore important that a case study area inclbddsupland and lowland areas.

 Data availability: Primary data may be available baneficiaries (farm visits,

interviews and surveys); this requires confirmatioom the evaluators. Access is
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available to a set of relevant secondary policyl, Bmd cover and landscape and farm

databases (see below for an overview of availasa sources).

* Methodological considerations for selection of catedy area: The diversity of

landscape and soils in relation to RDP eligibleaammake this area suitable for testing

the methodology for the assessment of RPD impath@public goods

» Specific challenges to be addressed: The lackdtators for assessment of effect of

measures on both soil quality and landscape.

bitiad to the absence of an

appropriate measurement, there is also a lackideege for the causal link between

the RD measure and benefits to the public good.

Most relevant policy measure

s identified

Measure 212 Payments to farmers in areas with bapsliother than mountain areas

Measure 214 Agri-environmental payments

Measure 221/223 First afforestation of agricultimah-agricultural lands

Main policy measures in case study area (in termd budget and uptake)

Measure | National Share of total| No of supported| Agricultural/forested land area
Budget (in €) spending (in % ) holdings/ supported (ha) (achieved at
beneficiaries mid-term)
212 393,269,046 13,000 (13,050) 3,370(B0243,006)
214 232,613,670 2,020,000 (41,415)
221/223 217,182,616 500 (73) 6,000 (1,344.4)

Available data types and sources, and resulting spe for case study testing

Type of data

Data origin

Geographical scale

IACS

Payment Agency

Farm

Agricultural Census

National Statistical Institute

Farm Universe

Farm Structure Survey

National Statistical Insétut

Farm Sample

characteristics for Scotland

1:63,360; 1:250,000

FADN DG Agri / National Institute in Farm Sample
charge for data collection
National Saoll Inventory, The James Hutton Institute Point observationsCakrh
Scotland grid
Digital soil maps and soils The James Hutton Institute 1:25,000; 1:50,000;

Countryside Survey

Centre of Ecology and HydrolggMational

Landscape Character Scottish Natural Heritagdational and Regional
Cairngorms National Park
Authority

Land Cover Map (LCM) Centre of Ecology and Hydrotog National

Land Cover of Scotland (1988) The James Huttoritlst 1:25,000

Ordnance Survey digital heigh
models

ntOrdnance Survey

m; 50 m x50 m

Spatial resolution: 10 m x|{10

Ordnance Survey Masterma

aOrdnance Survey

(field boundaries and featureg

)

1:,1,250 to 1:10,000
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Data for the case study area are comprehensivey aemmonly available data sources. There is
the opportunity to draw on data from research gietsvnot available to the same extent in other
areas of Scotland.

The data are predominantly spatial in nature, esalithin a Geographic information System
(GIS) and compatible with each other for certapesyof analysis (e.g. overlays, summary tables)
and presentation (e.g. maps). A summary of kepgtine and weaknesses of each type of data is
presented in Table 3. Of these strengths, the liewal-data are all collected as part of national or
European requirements, and most of the availabieosmental data are available for entire case
study area, in-house, and there is considerableriexgge of the use within the research team.
Principle weaknesses relate to some datasets smingles rather than a census, and the range of
geographic scales of data for some data types geilg), inconsistency between consultants
compiling data (e.g. landscape character), and dées of data collection or errors in
classifications (e.g. land cover).

Summary of strengths and weaknesses for each datager case study area.

Type of data Strength Weakness

IACS National requirement for data capture Potértiastraints on access

Agricultural Census National requirement for dadatare | Aggregation by administratiye
areas

Farm Structure Survey National requirement for dafgsture | Sample

FADN Requirement for data capture Aggregation by stpo
code/administrative area

National ~ Soil  Inventory Data available and expertise in use Sample potat da

Scotland

Digital soil maps and soils Complete coverage, data availabl8cales of data available npt

characteristics for Scotland | and expertise in use consistent across case study area

Countryside Survey Data available and expertises@ Sample data

Landscape Character Data available and expentigse Multiple consultants for character
mapping across case study area

Land Cover Map (LCM) Data available and expertisase Reliability of data classification

Land Cover of Scotland Data available and expertise in use Date of ddtaation

(1988)

Ordnance Survey digitdl Data available and expertise in use

height models

Ordnance Survey MastermagData available and expertise in use

(field boundaries an

features) (‘j
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4 Summary and Discussion

Firstly, this section summarises the main policyasmges and available data sources (across
the different public good case studies). The malicp measures and available data sources
in the case study areas inform the design of thdigpgood case studies and the selection of
the candidate methods to be tested in the caséestuBuilding on the summary and the
information provided in the description of the maispects of the case study areas, this
section then discusses the scope of the selecteel stady areas to address the main
evaluation challenges highlighting their strengtingl potential constraint for the case study
testing. The table below summarises the resultthefselection of case study areas, with

special regard to key policy measures identified| #tve available data sources.
Summary of the case study area selection

In each case the pre-defined parameters were dtudiech we consider highly important at
the beginning of the case study process. With tegathe selection procedure the following

summary for these parameters can be given.
Selection of the most important rural development measures

Rural development (RD) measures were selected yndnaked on the causal relations
between the public good and the respective RD meadithe amount of the area under
contracts for each of the pre-selected key RD nreasaiso played a particular role in the

selection procedure.

As to our initial assumptions area based measugegxected to have the most significant
environmental impact in most cases. In the cassoafe public goods (e.g. water quality,
animal welfare and climate change stability) 13 &0 measures might also have significant

effects, such as Measure 121 (Modernization otatitiral holdings) in most cases.
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Table 3 Summary table of public goods-case study eas - shortlist of key policy measures and availadbl

data sources

Shortlist of k li
Public good Country Case study areas ortlist ofkey policy Available types of data
measures
Animal welfare Germany North—Rhi-ne 121, 215 !AC?, Census, FADN, animal registration data, primary data on animal welfare
Westphalia indicators
Lithuania 212, 213, 214, 221, IACS, HNV assessment GIS data, National landscape management plan, Farm
Lithuania 223, 224, 225, 226, data on land use, LPIS-GIS data, CORINE, Farmland bird index data, National
- . (whole country) o i
Biodiversity HNV 227 EU protected habitat inventory, Abandoned land register
. IACS, LPIS, Agricultural Census, FSS 2007 and 2013, FADN, Land cover maps,
Italy Emilia Romagna 214 X
Bird census data
- 212, 213, 214, 216, IACS, FADN, I‘.PIS qata, Mo-nltorlng data of com!'non b|‘rd spe‘aes, Monitoring
Hungary Heves-plain 221 224 225 data for biodiversity, Spatial map of crop rotation, Soil quality data
P (TERRADEGRA), Agri-environment monitoring data
Biodiversity IACS, HNV assessment GIS data, National landscape management plan, Farm
wildlife data on land use, LPIS-GIS data, CORINE, Vegetation maps, Aquatic warbler,
Lithuania Siluté region/ 212, 213, 214, 221, 223, |and great snipe monitoring data, Hydrological monitoring data, Contact
Doviné river basin 224, 225, 226, 227 information to farmers, Annual biodiversity monitoring program, Farmland
bird index data, National EU protected habitat inventory, Abandoned land
register, Cattle register
FADN, IACS, Data needed in Dremfia sector model,
Finland Finland 121, 123, 124, 211, 212, |Data on ex-post period 1995-2012, Farm statistics data, CAP payment data,
Climate stabilit (whole country) 214, 216 Use of inputs in agricultural production, Activity based cost models, acivity
Y based unit cost calculations, Use of different feed stuffs per animal
i IACS, LPIS, Agricultural Census, FSS 2007 and 2013, FADN, Land cover maps,
Italy Veneto Region 214, 221, 222 i
National Greenhouse Gas Inventory
N 125, 211, 212, 214, 216, Number of beneficiaries, area under agreement and amounff of support, IACS-
Greece Island of Santorini Spatial data on land parcels, crop cover, Land use maps, Aerial photos, A
227,321, 323 -
survey at the local level for verification.
Landscape IACS, Agricultural Census, Farm Structure Survey, FADN
National Soil Inventory, Digital soil maps and soils characteristics, Landscape
Scotland Grampian Region 212, 214, 221 Character, Land Cover Map,
Land Cover of Scotland (1988), Ordnance Survey digital height models,
Ordnance Survey Mastermap
X 212, 213, 214, 216, 221, |IACS, FADN, LPIS data, Retrospective spatial map for crop rotation, Soil quality
Hungary Heves-plain . N I
224, 225 data (TERRADEGRA), Agri-environment monitoring data
IACS, Agricultural Census, Farm Structure Survey, FADN
Soil functionality National Soil Inventory, Digital soil maps and soils characteristics, Landscape
Scotland Grampian Region 212, 214, 221 Character, Land Cover Map,
Land Cover of Scotland (1988), Ordnance Survey digital height models,
Ordnance Survey Mastermap
Finland Southern Einland 211, 212, 214, FADN -including- qata on production inputs (nitrogen fertilizer +
pesticide/herbicide expenses), IACS
Germany |Lower Saxony 114, 121, 214, 323 IACS, Ct?nsus, FADN, primary and secondary data on N and P indicators (farm
and regional level)
Water quality L
Number of beneficiaries, area under agreement and amount of support, IACS-
111, 114, 121, 125, 214, |Spatial data on land parcels, crop cover, soil maps of the area, special action
Greece Thessaly R . .
216, 221, 226 plans for Nitrate Vulnerable Zones, hydrographic maps, regional plan for
water management in compliance to WFD

Data availability

Data availability of the relevant environmental awitier circumstances, in general, is the
most crucial point of case study area selectionrgdiad data collections for the

environmental monitoring of RD programmes, in mzestes, cannot be considered complete.
Therefore data collection from other monitoringteyss and projects are of high importance
across the different case study areas. Regarditey aailability, partners considered the

degree of detail and representativeness of theselstabeyond the requirements for
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counterfactual examinations. Potential datasetsetased for the evaluations were presented
in detail during the area selection process. Ab&lalata types and RD measures selected for
the evaluation are summarised by public goods Ir€ra.

Environmental and other parameters of the selected areas

Studying the environmental parameters had an irapbrtole in the selection process.
Environmental assessment of the public goods weiipect to the selected RD measures was
undertaken. For example in the case of water qualiffuse pollution and intensive
agricultural production sites in the selected stadba, or the presence of valuable bird species

in the area selected for examining biodiversityev@ssessed.

Beyond environmental parameters, the length of fio which RD measures are available
in the area was also considered an important samtegbarameter by partners, as
environmental impacts, in most cases, are percig\atter a certain amount of time, on the

long run.
Scope of selected case study areas to address eataun challenges

During the selection process partners focused pavitive approaches which contribute to
existing challenges in RDP evaluations. In thisternhthe selection of the case study areas
also paid particular attention to data requiremehtsandidate methods for case study testing

and existing indicator and data gaps and issuBPiA evaluations.

Overall, the coverage of RDP measures and avaitidibeinventory in the selected case study
areas have the scope to contribute to the followspgcific methodological evaluation

challenges:

1. Substitution effects in macro-level evaluations
2. Development of advanced counterfactual approacites w
a. consideration of external drivers to improve theeasment of net impacts

b. carrying out alternative approaches to construstparison groups where lack
of data for non-participants is an obstacle

3. Development of suitable impact indicators to asiessmpacts of RD measures on
landscape and animal welfare

Improvement in the micro-macro linkage and net ioh@ssessment
Examination of potential interactions and synergiesnplementation of policy measures

6. Estimation and testing the usability of the relewdata originated from different sources
and their consistent spatial integration
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7. Underpinning of causal linkages between the RD oreaand benefits to the public
goods.

The selected case study areas with the set of #miironmental circumstances, policy
relevance in terms of RDP measures and the negedsscriptive data will provide suitable
solutions for testing the new indicators and metthagies. For example, the case study areas
provide a wide range of secondary data includirng dats relevant for specific public goods
such as landscape character data in Scotland anlfi¢hntification and Information System
for Animals in Germany. In addition, data from fasurveys and environmental monitoring
programmes are available. The available data peosudficient scope for the testing of new
impact indicators for the public goods landscapel amimal welfare where currently

indicators gaps constrain the evaluation.

In addition, the available data are also expeatgordvide sufficient scope to test innovative
approaches for more complex designs of counteidigetwith multiple comparison groups,
thus contributing to improvements in counterfactdevelopment and the assessment of net-
impacts. In cases where the data availability fmmparison groups is limited or in cases
where RD measures are taken up across most ofrtiggamme area, the applicability of
alternative advanced methodological approachesggugtural models) will be tested.

However, during the selection process partners hdestified several parameters which
might pose feasibility challenges in conducting ttese study examinations. Among the
methodological issues the problem of scale emergsesveral cases. Previous methods and
models are not capable in all cases of handlingplagial levels (parcel or farm level) of the
measures under examination. Therefore new soluticm$o be explored in some cases. These
scaling constraints are predicted both in termmethodological (indicator) issues and data
availability. As a consequence, a particular emishedll be placed on testing a range of

different scaling methods and approaches (seexionple also Deliverables D5.1 and D5.2).

A recurring problem during the assessment of deadability was the issue of lacking data or
of inappropriate quality. A typical problem to behsd is lack of detailed and spatially
representative patterns of data which pose a cigdléo running counterfactual approaches
(e.g. lack of control, non-measure areas or lackappropriate data on environmental
parameters) and also require a thorough expertsassamt to the suitability of existing

datasets to be used for such purposes.
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With the proper selection of case study areas, tiewewe consider that most of these
constraints can be handled. During the area setegrocedure, all available parameters
relevant for our purposes were considered; thezefforthe selected areas the testing of the
indicators and evaluation methods reviewed and tiiiesh in the methodological
workpackages are expected to be deliver insights time cost-effective application of new

evaluation methods.
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