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1 Summary

The environmental impact assessment of rural dpwedmt policies is an issue that needs to be
constantly monitored by both practitioners and gotnhakers within the EU and its Member States.
Impact assessment methodologies are well establighethe literature on agri-environmental
policies, both at micro and macro scale, considediiferent public goods (water, biodiversity,
etc.) as specific foci of these policies. Howewvbere are several challenges and gaps related to
their use, concerning both the fitness of indicgtonodels and methodologies for the expected
outcomes, and the adoption of the most suitable $oathe analysis.

This report presents a conceptual framework in rotdesystematise the most commonly used
methodologies to assess micro-level environmengalopmance of agricultural policies. It deals
with issues relating to the specific use for somethmdologies (or models, or indicators) for a
single public good, aiming to contribute to systésgathe current knowledge on evaluation
methods. It tries to clarify the role of methodaokgyand their integration in the evaluation process
particularly to fill the gap of knowledge of the ramlture-environment relationships within the
complexity of multi-scale and multi-levels approash

From a micro-level perspective, it is importantcinsider the role of individuals and analyse in
depth the different forms of organisation (spatratworks, hierarchies) and interactions among
different organisational and intervening levels. YOmwith multi-scale integration and the
combination of results it is possible to efficigntieneralise (up-scale) micro-level results in a
macro-level perspective. Field measurements, faramagement surveys and farming system
models essentially refer to the farm as the simplesnagement unit of an agricultural system,
analysed from the point of view of a farmer who ides whether or not to participate in rural
development schemes.

In most of the case study areas only naive quérétanalysis has been applied due to difficulties
in data availability and data access, with negagéffects from the methodological point of view
when the statistical significance of the parametes not verified. The statistics-based approach to
the counterfactual needs well-defined samples wisufficient number of observations to perform
regression models and spatial analysis.



2 Background

2.1 Rationale for the framework

The environmental impact assessment of rural dpwedmt policies is an issue to be constantly
monitored by both practitioners and policy makeithiy EU and its Member States. The empirical
evaluation of the policy effects reveals, in fattengths and weaknesses of the applied stratiegies
enable better design, and outlines more resporaigeeffective policies for agri-environmental

practices. Thus, impact assessment methodologeesvell established in the literature on agri-
environmental policies, both at micro and macreeleeonsidering different public goods (water,

biodiversity, etc.) as specific foci of these p@g In these terms, a vast range of micro-level
methodologies is available for impact assessmedt @raluation. However, there are several
challenges and gaps related to their use, congeimth the fitness of indicators, models and
methodologies for the expected outcomes, and tbptiaeh of the most suitable scale and level for
the analysis.

Starting from these overall considerations, thgoretries to deal with these challenges, takirg in
account the experiences gained from past and d¢wevatuations of RDPs and more generally from
specific assessment of the relationships betweaicudtgre and environment. Stakeholders
involved in project workshops and meetings (evaltst managing authorities and monitoring
agencies above all) identified a number of gapsvaluation methods, as also showed in scientific
literature (Primdahl et al. 2010). Need for imprdvelarity in objectives; great variations in
practices about the relevance and the use of itmigsalack of appropriate targeting approaches;
insufficient or absent baseline data; different rapphes to reporting and deficient evaluation
frameworks (including lack of appropriate impact dats) represent as much challenges for
ENVIEVAL project.

The evaluation of RDP impact on the environments@ia of three main components: a sound
counterfactual design and assessments at micro and nfdesels. This report presents the micro
level component of a conceptual framework thatcstmes the current methodologies to assess
micro-level environmental performance of agricidlupolicies, used in the scientific field and by
practitioners in the policy evaluation assessmé&ngufe 1). It deals with issues related to the
specific use of micro level methodologies, modeld adicators compares their suitability for the
evaluation of environmental impacts on a particsliagle public good. Future trends of evaluation
methods should address new developments able boihtdégrate diversified approaches (for
example qualitative and quantitative), and to atesidifferent perspectives of environmental
issues. Finally, with the aim of contributing tausture the current knowledge on evaluation
methods, this report tries to clarify the role aéthrodologies and their integration in the evaluatio
process, particularly to fill the gap of knowledgfehe agriculture-environment relationships within
the complexity of multi-scale and multi-level apacbes.

! For more detail see Artell et al. (2015) on thehudological framework for counterfactual develomime
2 For more detail see Aalders et al. (2015) ontleeretical and methodological framework for maereel.
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Figure 1 Simplified logic model flow of evaluation

2.2 Challenges

The micro level is often represented by the farmictvis considered as the simplest management
unit of an agricultural system, analysed from tloenpof view of a farmer as the final decision-
maker. In the case of RDP measures, the observafi@mmanges related to the territorial focus
prevails, and a common practice is to assess tpadiat micro level and then scale up to macro
level. The ‘macro-system’ is characterised by mt&ng components (micro level), where each
component is part of the system (farming syster@snsequently, its behaviour does not only
derive from the sum of effects, but from the preseaf ‘emergent properties’ that occur only in a
certain state of organisation. In this contexsiimportant to consider the role of individuals and
analyse in depth the different forms of organiga{gpatial, networks, hierarchies) and interactions
among different organisational and intervening leve

The assessment needs to be carried out at an ajppeopcale able to represent both natural
processes and socio-economic systems, in ordendode multiple benefits and potential for

cumulative environmental impacts. The multi-scalegration and combination of results should
provide the possibility to generalise efficientlyicno-level results in a macro-level perspective.
Efforts are required to explore the micro-level ieowmental effects in a macro perspective, and to
exploit results obtained at the farm level to déscrmore general performances in agri-
environmental schemes between micro and macro agipes.

For both challenges fit-for-purpose data, datasetsdata sources are required for more appropriate
and holistic analysis and evaluation. The lack mfrapriate and specific data can undermine the

results of the evaluation exercises. Furthermaieng into account the current and past experience
of RDP evaluations, the difficulties encounteredelbgluators to use complex methodologies could

weaken a good outcome from the evaluation proddss.most commonly adopted approaches are
based on sampling methods and/or integrated (bsygdly models. Both have some advantages and
disadvantages in terms of generalisation of thengmy micro-level findings to a different scale



perspective. The adoption of these models needsifispdatasets, for a vast range of socio-
economic, environmental and institutional variabbsd long-term coverage for comparative
analysis. Micro-level data should be developed mose consistent and standardised way, targeting
an accurate data collection at farm level, in ordeprovide a detailed overview of the whole
farming system. An emerging question is relatetht®orepresentativeness of the data collected at
farm level. Finding methods that ensure data remtesiveness is crucial for future challenges.

The measurement of net impacts has to consideintheect effects of the implementation of an
environmental policy that, at micro level, could: #® deadweight loss effects when changes
occurred even without the measure implementatiprie\erage effects as inducing behaviour for
other farmers in terms of practice changes. Wik deadweight effects have a direct link with
environmental impacts, the leverage effects areemoncerned with the socio-economic side of the
impact and are less relevant in terms of envirotelempacts. The estimation of deadweight loss
is particularly challenging in terms of: a) dataagable for the creation of the control groups
without selection bias; and b) identification opagpriate indicators that synthesise the causks lin
between farm inputs and outputs and environmenitabones.

2.3 Linkages between land management activities and emenmental impacts

The environmental impact of agriculture dependsatdarge extent on the wide variety of
agricultural practices adopted by the farmers. Whg agriculture affects ecological systems is very
complex due to multiple relationships between fagniactivity and environmental quality,
depending on climate variables such as rainfall tengperature and on the physical conditions of
the soil. Environmental impact involves a variefyfactors from the decline in soil productivity to
non-point source water pollutants, from overusihgwface and ground water for irrigation to the
loss of wetlands and wildlife habitat and the rdtucof genetic diversity. On the other hand some
types of farming help to preserve habitat useful idldlife species or create landscape highly
appreciated from the socio-cultural point of view.

In order to assess the environmental impacts ahifeg activities both in quantitative and
qualitative terms, a bulk of scientific literature available, as presented in Deliverable 4.1
(Povellato et al., 2013) with specific referencetlte evaluation of policy effects at micro level.
Methodologies, models and indicators have to bedchand integrated to increase the knowledge
of a generic evaluation process of human-environaheglationships. In this context, models and
indicators play a crucial role by providing meth@atgl tools for the assessment of agro-ecosystems
and their environmental effects. Indicators repmesige first functional component, able to monitor
social and environmental developments at variongpteal and spatial scales. They should be
organised preferably within conceptual framewotiat thelp to logically organise the information,
whilst models provide methods and tools to supfiwetanalysis of specific systems (in this case
agro-ecosystems), or more generally the territ@yagtems in which agri-environmental issues are
considered.

A system can be defined as the limited part ofityedhat contains a set of interacting or
interdependent component parts and it is delinhteds spatial and temporal boundaries. A model
is a simplified representation of a system, whémukations, built on mathematical models, allow
their properties to be studied, in relation to tho$the referred systems. Although a model always
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simplifies reality, it should contain all the essahfeatures of the real system, in order to dbscr
and solve problems. The balance among simplifinaticomprehensiveness and effectiveness
depends upon the scope of the model, which mayebediverse, thus determining a wide range of
possible model typologies (Giupponi and Carpand&0

Indicators and models use available knowledge ddrifivom specific forms of analysis to gain
information and insight for a specific assessmempgse (e.g. assessment of environmental impact
of the implementation of public policy). Furtherraprindicators play a fundamental role as a
communication interface between science and palagision-making and for communicating the
performance of the farming systems-environmentticelahips in a concise and effective way,
trying to bridge the gap between producers andrimédion users, i.e. between the information
available through scientific resources and the rfeednformation for decision making at public
and private level.

The environmental analysis of agricultural systeshsuld first of all identify proper ways to
describe the phenomena to be assessed. Signifie@agurable variables should be identified and
processed to transform the acquired data into nmétion. The environmental impact depends on
the production practices of the system used bydanThe connection between emissions into the
environment and the farming system is largely il due to the fact that emissions to the
environment depend of the type of farming practde®pted and other random factors such as
temperature, rainfall, etc (van der Werf and P200)2).

2.4 Unit of analysis and unit of observation

Field measurements, farm management surveys aminfarsystem models appear to be the key
determinants for a good evaluation of the enviromaeimpacts at micro level and the starting
point for upscaling the outcomes at agroecosystelanalscape or regional levels (macro levels). In
this context the choice of the suitable unit of lgsia is crucial to conceptually join farming
activities, environmental impacts and, as necessgncultural policies to be evaluated.

The unit of analysis is the most elementary pathefphenomenon to be analysed and its definition
influences the design of analysis and data codlac{Frankfort-Nachmias and Nachmias, 1996).

The unit of observation represents the objects dinatobserved and about which information is

systematically collected. More specifically, thiancbe synonymous with statistical units or

sampling units. The observational unit is determibg the method by which observations have
been selected. The unit of analysis is the objboutiwhich generalisations are made based on
explaining a specific phenomenon.

The distinction between the two units is not alwagraightforward. A study may have a different
unit of observation and unit of analysis when, dgample, the research design may collect data at
the individual level of observation (e.g. farm) libé level of analysis might be at an upper level
(e.g. landscape), drawing conclusions from datkect@d from individuals. In some other cases the
two units are the same when the generalisatiomgbrade from a statistical analysis are attributed
to the unit of observation.

In the case of environmental assessment, the acalotelationships, referred to the unit of
analysis, are very important to establish the gmpmte links between land management and
ecosystem elements. The definition of ecologicat a3 a distinct combination of landscape
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elements may be useful to evaluate the effectsafagement actions on ecosystems. Jax (2006)
proposes to focus on process in comparison todhattatistical patterns, to choose the type of
boundaries that defines ecological units and talbdish the degree of internal relationship that is
required to identify a specific unit. In the ecasys approach, the emphasis is on the interactions
between the components of the units (process-baseflinctional view) while the statistical
approach is frequently used for mapping or clasaiion of ecological units. The process-oriented
approach is applied when predictions of ecologiahamics are intended. Boundaries of the
ecological units are drawn according to eitherisz@htinuity in space (topographical delimitation)
or on the basis of the extension of functional trefehips between the elements of the unit
(functional delimitation).

Topographical boundaries are common in many defmst of ecological unit and the main
challenge is represented by assessment of the teoreibg of the environment in space. Also for
the functionally defined boundaries the most ailtiaspect is the assessment of homogeneity of
process, which is a matter of scale and of the rghtien variables selected. The internal
relationships of units can be measured as a grademposed of different and specific degrees of
interactions between the elements that are chaisadeby a specific role, working together as a
cybernetic self-regulating system and losing thetonomy as part of the whole (Jax, 2006).

A well-established definition of the term ‘functiainunit’ (FU) is used in the Life Cycle Analysis
(LCA) context, where FU describes and quantifiesséhproperties of the product which must be
present for the studied context to take place. @hm®perties (the functionality, appearance,
stability, durability, ease of maintenance, etecg m turn determined by the requirements in the
market in which the product need to be sold (Weiglesh al., 2004). The reference flow is a
guantified amount of product(s), including prodpatts, necessary for a specific product system to
deliver, and translates the abstract FU into speprbduct flows for each of the compared systems,
so that alternative product is compared on an edgt basis, reflecting the actual consequences of
the potential product substitution. The refererloar$ are the starting points to build the necessary
models of the product systems (De Benedetto anth&de 2009). The functional unit determines
equivalence between systems and allows for congrarlsetween them (Peters, 2010). In a
comparative LCA, the functional unit shall be tlzeng for all the compared product systems. This
is a prerequisite for ensuring equivalence amorg gloduct systems (Weidema et al., 2004,
Whittaker et al., 2013).

More in general, Functional Unit is a concept mflato different disciplines and contexts. In an
ecological context, ‘function’ is related to therusttural components of an ecosystem (e.g.
vegetation, water, soil, atmosphere and biota) hod they interact with each other, within
ecosystems and across ecosystems. Sometimes, tecosyactions can be found as a synonym of
ecological processes and include stocks of mase(el., carbon, water, mineral nutrients) and
rates of processes involving fluxes of energy andtten between trophic levels and the
environment. In the Convention on Biological Divgrghere is an explicit reference to FU in the
adopted definition of an ecosystem a@sdynamic complex of plant, animal, and microorganism
communities and their non-living environment interacting as a functional unit”. The term FU has
only been used for this definition in the conceptitamework of the Millennium Ecosystem
Assessment (2003), without any additional refereioci. In the ecosystem approach adopted by
the CBD, the definition of the basic structural dadctional units of the ecosystem is considered in
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a pragmatic way. Depending on the scale, the ggigimciple is that a well-defined ecosystem has
strong interactions among its components and weighkactions across its boundaries (Smith and
Maltiby, 2001).

Another interesting approach to ecological/funcilomunits can be found in the System of
Environmental-Economic Accounts (SEEA) which exmantie scope of assets beyond the
boundaries of the System of National Accounts (SNAgcounts in physical units aim at
supplementing conventional national accounts widiadon the use and availability of natural
resources. Accounting requires clear definitiontloé units of analysis for creating consistent
databases supporting statistical comparison inespac time. In SNA the basic (‘institutional’)
units are represented by legal entities that hdnee dapacity to take any economic decision
concerning production, consumption, investment, let@cosystem accounts, equivalent units have
to be defined moving from economic or administratimits to statistical units adapted at measuring
environmental outputs and natural capital.

The European Environment Agency has proposed alifgdpframework of ecosystem capital
accounts based on the definition of socio-ecoldgsyatem (SES) which integrates ecosystem
functions and dynamics as well as human activdies the interaction of all these (Weber, 2011).
The equivalence of SES with SNA's institutional tuallows the creation of consistent and
integrated databases between economic and envirdalreeccounts. In socio-ecological systems,
natural and socio-economic elements interact tasfoam ecosystem functions in goods and
services. However, it is important to distinguigttvibeen theoretical units, which help to describe
the analytical framework and the observation uwitgch are proxies that may be used for practical
reasons to collect data (Weber, 2014). The baatcsstal unit is the Socio-Ecological Landscape
Unit (SELU) derived from the Corine land-cover mapad additional geo-environmental
information on a 1 km grid. Within these landscapés, three groups of services (biomass/carbon
production, freshwater production and functionavees) are assessed, using respectively tonnes
of carbon, cubic metres of water and, for the faitery heterogeneous kind of ecosystem services,
a composite index allows us to measure the capacpytential of ecosystems to deliver ecosystem
services in a sustainable way.

3 Micro level logic model

3.1 The three logic models for micro level

The workflow for the micro-level logic models leasdifferent methods which contribute, through
the integration of micro and macro-level resultsatconsistent net impact assessment. For each of
the three possible counterfactual designs, an ithg@y micro-level logic model has been created.
The initial two phases of the workflow for theseeth logic models are the same, and it is only from
the third phase that each of the counterfactuatcagmmes leads to different micro-level methods
which are discussed separately later.

Step 3.1 - Definition of the Unit of Analysis andndicators

The micro logic model starts with the general lager the data availability for all the three
counterfactual approaches (Figure 2). To a largentxdata availability determines the type of unit
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of analysis that can be used in the evaluationge®@nd it provides information on the suitable
indicators to be developed according to level aradesused in the analysis.

The selected indicators subsequently define theifspescale at micro level. Available data and
linkages to micro-level results are consideredtfiar identification of specific observational units,
which leads to consistent indicators for the assess.

Counterfactual:
Available data All three approaches

[ Unitof )

analysis |

Selected indicators
suitable at unit of analysis

Figure 2 Definition of the Unit of Analysis, Unif @bservation and Indicators (Step 3.1 - micro léegic model)
Step 3.2 - Assessment of data quality

In the second step, assessments of the quantityualiy’ of data have been carried out in order to
check if the amount and characteristics of dataaggropriate to implement one of the methods
available for the impact evaluation (Figure 3). Thenited data quality often affects the
applicability of the methods for the environmentaipacts assessment leading to a lack of
consistent, robust and representative resultsttigmreason, an essential point in the workflow is
the identification of potential bottlenecks, dueptwor data quality, that can make the calculatibn o
the selected indicators through one of the metlhmatldequate or require an increase in the quantity
of data (e.g. number of observation) to assurdteth@presentativeness of the results. Furthermore
in the case of environmental assessment, the biudyeof spatially-explicit data could make the
difference between a rather descriptive survey amdore in-depth scientifically sound analysis.
Starting from the selected indicators, a first éhetthe suitability of the data could require new
primary data to be collected through statisticahgling. A second check could be needed to obtain
sufficiently accurate data, possibly spatially ésipl In this case, additional data and/or partcul
data processing are required to improve data guatidl quantity.

® Among the various categories of attributes of dgality, the most commonly attributes included: arecuracy,
correctness, currency, completeness and relevance.
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Selected indicators
suitable at unit of analysis

Spatially
Explicit Data

Good quality

Check data data
fitness ™
-
l ( Additional
L Data
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Statistical SN -
Samplin A
S ( Data
L Processing |

Figure 3 Assessment of data quality and quantityp(S.2 - micro level logic model)

Sometimes poor data quantity is also due to thke tdcaccess to administrative and statistical
databases because of privacy and data protectguiat®ns or ill-coordinated efforts to collect

information for monitoring purposes. The minimajjugéements for suitable data sources should be
causally linked to each other and frequently maeido For this reason, the use of qualitative
approaches (common sense) is quite frequent, npfamnthe lack of data or financial resources for

creating new databases but also for the difficsilt®countered by evaluators using complex
methodologies that could guarantee a good outcoome the evaluation process. This knowledge
gap has to be taken into account during the selecti a specific method which needs suitable data.

After the data are collated and verified, seleatezthods on the basis of the three counterfactual
approaches have been identified.

3.2 Choice of methodology
Step 3.3a - Long Run Evaluation Options without Comparison Groups

Without the control group (comparison group) of +pamuticipants, it is not possible to use the
statistical approach in the counterfactual analffSigure 4).

In presence of the above categories, examples di@cted methods are the structural model,
integrated models and agent-based models, accorditite availability of spatially explicit data.
Without spatial datastructural models are more appropriate at the micro level. Theseeaisodre
defined by a mathematical approach to study thle fieatween cause-effect relationships. More
precisely, the method builds a framework for inteting policy effects due to specific
interrelationships among endogenous variables aogemous variables or factors without the
necessity of a comparison group. This allows capguthe effects of specific environmental
policies at micro level, due to focus of causefi@lationships. In general the structural model
can be used to estimate unobserved or behavicarateters.
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Where there is availability of spatial data, thettmes selected are the integrated models and the
agent-based approachdstegrated models allow agri-environment evaluation questions to be
addressed more holistically, in particular at therf scale and its sub-sets, such as cropped areas o
parcels. In fact, this is the level for which famnheallocate available land and resources to the
various tasks in their production systems. Integtahodels are therefore able to shed light on the
environmental components allowing evaluation ofcdpeprogrammes. The environmental impacts
of these changes can be estimated introducingdesavith bio-physical models at farm scale.

To date, researchers use farm-level decision madedssess behaviours and changes Aggnt-
Based Modelling (ABM) approaches in ex-ante evaluation exerci3é®gse approaches allow the
coupling of environmental models and the socialesys embedded in them. In this way the role of
social interactions of adaptive, disaggregated rorlievel) human decision-making processes in
environmental management can be modelled. In shioet,development and use of ABMs for
ecosystem management allow consideration of eczdbgomplexity. It is possible to identify the
role of individuals and to analyse in more deptld anore effectively the different forms of
organisation (spatial, networks, hierarchies) artdractions among different organisational levels.
However, the complexity of the ABM models and the&insic characteristics as simulation model
mainly suggest using them on ex ante evaluation.

Counterfactual: Counterfactual

Long Run Evaluation processing
Options w/o
Comparison Groups

Lol O.f Structural
analysis MadEL
Selected indicators No

suitable at unit of analysis
Yeq
patia .| Integrated Consideration of
p Data o Models indirect effects

Good quality 7y

Check data data
Agent-Based Suitable for ex
. [ Models ante evaluation

fitness

Figure 4 Long Run Evaluation Options w/o comparigooups (Step 3.3a - micro level logic model)

Available data

Robust causal
linkages

No comparison
groups needed

Additional
Data

Statistical
Sampling

Data
Processing

Step 3.3b - Naive Estimates of Counterfactual

Naive estimates of counterfactual should be useehvdata on programme participants prior and
after programme are generally available, but nat atifficient level of quality and quantity to use

16



elaborate statistics-based approaches to assesffaws at micro level. It can be divided in three
different techniques: (i) the naive ‘before-aft@stimator, which utilises programme data on
programme participants to compute programme outsofoe programme participants (without
counterfactual); and (ii) the naive ‘with-and-witlioapproach, that use the non-participants as a

control group (Figure 5) and iii) the naive appiica of a difference in difference approach.

Counterfactual:
Naive Estimates of
Counterfactual

Available data

analysis

Yes

Ad-hoc Linkages
ood g A approaclh with
Yes to sample . .
Check data data |n;:g;atled o b;z;:;;;::l
- odels
finess No suitable to
- upscaling
Additional \_ J
N4 Data
Statistical Agent-Based S”;i":ﬁg er
Sampling Models -
Data evaluation

Yes

/

No

Sustainabilit

5 . Y
Indicators

.| Ecological

B Footprint

Counterfactual processing

Creation of
compariso
n groups:

Possibility
to count for
farm
heterogene
ity

Processing

N

Figure 5 Naive Estimated of Counterfactual (St&b3.micro level logic model)

J

These approaches are based on the assumptiomtkiat, absence of the programme, the outcome
indicator of the participants in the programme wiolo# the same as for non-participants in the same
programme. The control group in the naive compar&grogramme participants is represented by
the population average of non-participants. In thialuation approach the data necessary for the
average outcome indicators in the group of nonikppéants is usually obtained from statistical
databases. Sometimes in this specific counterfactesign, there is no need for application of
specific method to obtain the information necesstoy the assessment, if sufficient self-
explanatory variables are available. Otherwiseeh@e some methods that can create the final
‘indicator’ adapted for the naive and qualitativaleation.

The possible methods linked with the naive appres@t micro level are sustainability indicators,
ecological footprint, integrated models and ABMs.tle first case, no spatially-explicit data are
necessary. With the ecological footprint, and mane general with the use of composite
sustainability indicators, it is possible to cotimt farm heterogeneity due to human environmental
action to define better policy evaluations withinsengle agricultural system. In the case of
availability of spatial data, integrated models aABMs should be used, which have the
characteristics described in the previous sectigasically the use of all these methods allows
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designing the counterfactual on the basis of tha dammonly available from official statistical
sources available at local level (e.g. FADN, Cens$s).

Step 3.3c - Elaborate Statistics-based Evaluationg@ions
In this case four options can be defined:

)] comparing samples of participants and non-partitgasing matching approaches (e.g.
propensity score matching) to compare groups digygaants and non-participants with
the same characteristics and propensity to paatieip

i) conducting an intermediate counterfactual analgsisveen different participant groups
(e.g. participants and late joiners);

i) using similar non-eligible farms to represent namtgipants (regression discontinuity
method);

iv) comparing farms participating and those in quegetteer (pipeline method).

For this approach the abundant data availabilityualgeneral characteristics and performance of
participants and non-participants, before and aftgriementation of the RDP is essential. As for
the naive evaluation approach, also in this caseapplication of specific method for the creatidn o
the final ‘indicator’ is not necessary if the sétvariables used for the statistics-based technagae
sufficiently self-explanatory.

The main techniques used to implement this appraaehthe Difference in Differences (DID); the
regression discontinuity design (RDD); the matchmgthods and propensity score matching
(PSM); and the combined methods. The DID compdredéfore and after changes of programme
participant and after change of outcome indicatdohss approach allows control of the unobserved
heterogeneity (under the assumption that this esmesvary in time). This method requires data
availability between two periods observed (timaesr The RDD requires availability of dataset
with variable and observation on eligible and nbgiae units, with time series of cross-sectional
data. In fact the RDD allows assessment of theceffef programmes that have a continuous
eligibility. The matching methods, including theN?Sare the most advanced and effective tools of
evaluation. They are based on advanced statisippfroaches and need abundant data on
participants and non-participants, requiring highamtitative skills of evaluator. Through this
approach at the micro level, the methods seleatedhe ecological footprint and the integrated
models. In the first case, no spatial explicit data necessary on the contrary in the integrated
models explicit data are necessary (figure 3.5).
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Figure 6 Elaborate Statistics-based Evaluationddpt{Step 3.3c - micro level logic model)

3.3 Consistency with macro level
Step 3.4 - Micro-Macro aggregation and validation

In most of the cases the micro-macro level aggregdias to deal with multiple data sources,
deriving from different databases with different tres and terminology. Regarding the
terminology, the farm can be defined as the baselmt for micro-level analysis. However, it has
to be underlined that ‘farm level’ can have diffgreneanings in different evaluation exercises. An
evaluation may use different scales, each withr tmn micro and macro level and therefore their
use can be ambiguous. As highlighted before, in d¢kaluation assessment, micro level is
substantially represented by the farm which is wared as the simplest management unit of the
agricultural system linked to the implementatiorR&IP measures.

Each model can be more suitable for micro or méevel evaluation if a consistent aggregation
procedure is available for the analysis. From arenlievel point of view, spatial aggregation

consists of up-scaling and aggregating data fraom favel to regional or national levels. However,
micro-macro linkage can be difficult to detect, fielation to the criticisms, in ensuring the

representativeness of assessed data to the unofdesens. Although up-scaling could facilitate the

consistency in micro-macro linkage aggregation,hds to be highlighted that the risk of

summarising micro-level data to macro level caralatays be certain to represent the complexity
of the universe of the agricultural systems.

Net impact evaluation at micro level can be ensifrgdlirect effects have been taken into account.
In the case of environmental impacts at micro legehdweight effects are relevant if land use and
practice changes had occurred even without thevetéion. Micro-macro linkages can lead to a
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better definition of indirect effects at macro lewrepresence of spatially explicit data in theeca$
environmental impact assessment.
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Figure 7 Micro-Macro aggregation and validatiore(s8.4 - micro level logic model)

4 Results from the case studies

4.1 Synthesis of the logic model development

The more relevant information about Data Requirén(BPiR) and Methodological Issues (MI) at
micro level has been summarised below from theesyatic list of issues included in the tables of
Annex 1. The list has been structured per caseystumi options in terms of solutions and
limitations.

Biodiversity High Nature Value Farmland, Italy

Indicator and Method tested: HNV Score as Compositendicator and Multicriteria
Assessment (micro and macro level)
Solutions
= DR: At farm level the farming intensity can be d&agstimated while for land cover the
information on unfarmed features could be repldnethe extent of non-utilised agricultural
areas and the presence of ecotones along smalbanesods.
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= MI: The FADN sample is the best sources of infoiorgt a geostatistical interpolation
(Kriging method) has been used to define the pntibamaps on the regional distribution
of HNV from farm level data.

Limitations

= DR: The available data are not sufficiently exhemasteither in terms of the range of species
covered, geographical coverage and ecological sliyerand they are not updated with
sufficient regularity; for this reason additionairgeys are necessary. Surveys at farm level
for collecting data about semi-natural featuresladdae very costly. Sampling design of
FADN sample is not available at territorial level

= MI: Statistics-based models cannot be applied dutaé low number of participant farms
and the lack of detailed information on policy implentation, possibly overcome through a
systematic link with the IACS database.
Biodiversity High Nature Value areas, Lithuania

Indicator and Method tested:  Changes in diversityof ecotones and Spatial statistic to assess
changes in landscape heterogeneity

Solutions

» DR: Quantitative impact of selected RDP measuresagaessed. The selected sample sizes
allowed measurement of effectiveness.

= To overcome the problem of temporal data, the coatlin of different data sources was
utilised.

=  MI: Not relevant

Limitations
» DR: The data used for the estimation of HNV doesatiow to do the quality assessment of
the impact.

» DR: Forest cadastre is renewed in different timeope across all country, that may cause
some problems in terms of temporal dimension.

=  MI: Not relevant

Biodiversity wildlife, Hungary

Indicator and Method tested: Farmland Bird Index and Difference-in-Difference method
(micro and macro level)

Solutions

= DR: Based on the data available (bird census) stlieen possible to select the indicator
(farmland bird individuals at micro level). The salmsize provided a good opportunity for
the analyses of the selected case study withouparblem connected with sample sizes.

= DR: For a robust biodiversity analyses assessnfdohger time period is necessary to have
access to time series data on Biodiversity 2009420 Inicro level.

= MI: Control groups were selected based on the Ld®&. Environmental factors analysed
have been based on CORINE Land Cover data.
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= MI: Changes of FBI is proved to be a robust indicaif farmland biodiversity.

Limitations

» DR: Tests rarely involve the assessment of additiamervening factors (environmental,
farmer behaviour), which may cause minor intergi@techallenges.

» DR: For the designation of HNV a classificationnatural areas based on farmer behaviour
studies have been carried out.

= MI: Assessment of RD impacts based on the numbdarofland bird individuals needs
more detailed statistical analyses. Moreover, Clafacdhave limitations in a resolution
necessary for micro level assessments.

= MI: CLC data have limitations in the resolution assary for micro-level assessments.

Biodiversity wildlife, Lithuania

Indicator and Method tested: Corncrake (Crex crex) density and Multiple regression
analysis

Solutions

» DR: Available data allow robust analysis of langecatewardship scheme impacts. The
approach collected data by public authority and adalitional financial recourses are
necessary. Adequate sample size provided the appiyrfor a detailed landscape structure.
Micro level allows quite detailed evaluation witlansples of circular shape of 600 m
diameter (0.28 kn).

= MI: Available research data indicate a good robdsependency between the targeted
measure and corncrake breeding timing.

Limitations

= DR: Data coverage is limited, available only withive projected areas boundaries, which
are targeted for corncrake conservation. Data gathedoes not consider land parcel
structures, which would provide better conditiorms the evaluation. Data availability
limitation does not allow to perform macro leves@ssment

= MI: Timing of data gathering (second count) is tarly to track impacts of late mowing
restriction under the targeted measure.

= MI: Lacking statistical data on farmer behaviour.

Climate stability, Finland (only macro level)
Indicator and Method tested: GHG emission and Genel equilibrium model
Climate stability, Italy

Indicator and Method tested: GHG emission and Carba Footprint (at process and farm
level)

Solutions

= DR: The ‘Elaborate statistics-based’ analysis neeelé-defined samples with a sufficient
number of observations to perform regression arglyBhe dimension of sample was
sufficient at process level but not at farm levsth micro-level approaches).
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DR: FADN sample (annually updated) and additiormaif samples provide some data to
estimate GHG emissions. Additional surveys havenlmeferred due to more specialised
type of farming in the case study area that malesee the use of the process level
approach.

MI: Carbon Footprint is a well-established methad estimate carbon emission from
functional units having different structural andmagement characteristics.

Limitations

DR: Only Qualitative and naive quantitative anayisas been applied due to difficulties in
data access (very long procedure to get access).

DR: The choice of the process-level approach de¢saliow for time-based comparisons
with the use of FADN.

MI: Statistical significance of the parameters wasverified.

Landscape, Greece
Indicator and Method tested: Land cover change/visal amenity and Spatial analysis (land

parcel and landscape level)

Solutions

DR: For the case study, survey data are essemtiarder to ascertain the accuracy of
remotely-sensed data. Spatial dimension was basedtieoclassified land cover polygons
(micro level).

DR: The Google Earth images fit well with the temgl@imensions of the case study

MI: Up-scaling of micro-level results was merelyaipl.

Limitations

DR: Lack of temporally differentiated participatiodata can increase probability of
interpretation errors. IACS georeferenced dataushelinformation at land parcel level while
classified land-cover polygons include more thae lamd parcels.

DR: In terms of temporal dimension IACS georefegghclata are theoretically available
every year. Google Earth images vary among aredired

MI: Land cover maps produced were not tested feir thccuracy.

MI: The unit of analysis was not linked to a pragraatic scale.

Landscape, Scotland
Indicator and Method tested: Landscape Structural hdicators and Landscape metrics (patch,

class and landscape level)

Solutions

DR: Land-cover monitoring data provide a detailesib for the assessment of landscape
structure indicators (baseline assessment). Theesdaple consists of spatial land-use data
of the case study area, based on the IACS fielchdbaries. Land-use data recorded as part
of IACS are available annually.
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= MI: Land-use data (patch of land use) represengssthallest spatial unit for landscape
metrics analysis. The micro-macro linkages are dase a coherent set of indicators for
robust spatially-aggregated units (patch, classlamdscape) that measure spatial structures
in landscapes.

Limitations

= DR: IACS land use data have gaps in relation toangncultural land. IACS land use data is
not accurate as land cover monitoring in relatmndn-agricultural land use.

= MI: Limited resources meant that the assessmentimésd to direct effects only.

= MI: The method can generate a large number of iddat indicators.

Landscape, Scotland (only macro level)

Indicator and Method tested: Percentage of territoy/UAA under Natura2000 and Spatial
analysis

Soil quality, Hungary
Indicator and Method tested: Soil organic matter catent and Sampling method
Solutions
= DR: One data source is used from the laboratoriyaes
= MI: More detailed sampling plan is needed and nwoimt questions have to be formulated
more precisely.
Limitations
» DR: Limitations are temporal at the time of writimgthis specific case (soil organic matter
content). Only a one-time sampling is availablenfmmitoring purposes.

= MI: The large amount of data can be misleadinghashigher the number the tighter the
relationship between groups. The effect of soilaoig carbon loss cannot be similar at flat
and at steep slopes, so a huge number of samplesfiit areas will show lower loss and
little difference between ‘with and without’ farnagd a high number of steep slopes will
impact vice versa.

Soil quality, Scotland
Indicator and Method tested: Soil carbon and Biophgical modelling (by sub-catchment)
Solutions

= DR: RDP soil monitoring data can provide relevaattado support farm-level indicator data.
Temporal land-use data can be derived from IAC8-lage data which are annual and these
are summarised to broad land-use classes.

= MI: The quantitative indicator does not explain tei#ects. Modelled changes for the
indicator were used for DID analysis.

= MI: Sub-catchment level can be considered as aonésel in relation to the European soil
data which are available at NUTS3 level, i.e. thsecstudy area. An aggregation of the
results from sub-catchment to NUTS3 level can Helated against the EU level values of
the indicator.
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Limitations

= DR: The quality of the data for modelling is sulatonly for analysis at sub-catchment
level, and not for within sub-catchment (field/fakewvel) analysis. Currently soil monitoring
takes place only at national level and not in a&vaht temporal dimension for RDP
assessment.

* DR: IACS land-use data are only available for agtigal land; hence there are gaps in the
data for a range of other land uses (forestry, setiral areas and urban development).
CORINE data are used to fill these gaps.

= MI: The IACS land use are not validated againsti@iland cover data or statistically
tested for their accuracy.

Soil quality, Scotland
Indicator and Method tested: Soil erosion and Biopfgsical modelling (by sub-catchment)
Solutions

» DR: Data are available for the calculation of timelicator and creation of comparison
groups. Temporal land use data can be derived fA@S land use data which are annual
data and these are summarised to broad land ssesla

= MI: The quantitative indicator does not explain thigects. Sub-catchment level can be
considered as a micro level in relation to the paem soil data which are available at
NUTS3 level, i.e. the case study area. An aggregaif the results from sub-catchment to
NUTS3 level can be validated against the EU leatli®s of the indicator.

Limitations
= DR: The quality of the data for the modelling anéable only for analysis at sub-catchment
level, and not for within sub-catchment (field/falewel) analysis.

* DR: IACS land-use data are only available for agtigal land; hence there are gaps in the
data for a range of other land uses (forestry, s&hiral areas and urban development).
CORINE data are used to fill these gaps.

= MI: IACS land use data are not validated againstiféoLand Cover data or statistically
tested for their accuracy

Water quality - diffuse pollution, Finland (only macro level)

Indicator and Method tested: Nitrogen reduction (cdculated GNB nitrogen) and
Biophysical/Structural modelling

Water quality - diffuse pollution, Germany

Indicator and Method tested: Mineral N content in the soil in autumn (Nmin) and Pairwise
comparison and Regression analysis (plot and water
protection area level)

Solutions

= DR: Annual Monitoring data include a variety of idoles on the farm structure and history
and environmental conditions. Large samples of Nvailnes were available at micro level
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which enabled the analysis to be conducted at sedsore level. Data can be processed
with common statistical software.

MI: Nmin indicator is used in the analysis which msed on well-documented,
theoretically-sound models and methods. Causatioekhips have been quantitatively
assessed through matching approach.

Limitations

DR: Data was only provided as aggregated datausetalddata protection reasons which can
curb sound statistical analysis.

DR: Micro level data is aggregated at the leveths#f drinking water protection area and
cannot be used for the analysis.

MI: Limited information on farm structure and maeagent data did not allow the
application of advanced matching techniques toh&rrtimprove the analysis of causal
relationships.

MI: Statistical representativeness has not beeifiagr Only estimations of environmental
impacts at macro level are possible.

Water quality - diffuse pollution, Germany

Indicator and Method tested: Gross nutrient balance(GNB) and Propensity Score

Matching (farm level)

Solutions

DR: Annual monitoring data on nutrient balancestadndata of the fertiliser ordinance,
farm accountant data of the Land-Data Ltd, IACSadatd farm structural data have been
used.

DR: Combinations of different data sources werdaeg to increase sample size.

MI: Causal relationships have been quantitativebseased through propensity score
analysis. External assumptions have been implemeistemprove consistency between
results at micro and macro level.

Limitations

DR: Combination of data from different sourceshsltenging because there isn’t structural
differences between the data sets. Some data so(gag control data of the fertilizer
ordinance) do only include net nitrogen balances.

MI: not relevant for micro level.

Water quality - diffuse pollution, Greece

Indicator and Method tested: GNB and water use/haad Biophysical model (land parcel

and specific site of the NVZ of case study area)

Solutions

DR: Use of existing data taking into account impottcrop types, soil conditions of the
case study area in relation to the applied diffefaming practices of the AE action.
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= DR: The biophysical model calculated the amounthitbbgen applied, as well as GNB in
the form of nitrogen losses per ha. Moreover, a@vpted information on the irrigation rates
that should be applied in order to avoid groundwaterexploitation.

= DR: The spatial dimension is based on the IACSI fimundaries.

= MI: The biophysical model provided quantifiable uks. Micro and macro linkages
considered only in an intuitive manner.

Limitations

= DR: The Farm Accountancy Data Network data setdamstual information on fertiliser
application and/or water use. IACS georeferenced dee theoretically available every year
on the contrary monitoring water quality and quigrdiata are irregular.

= MI: The obtained results were not verified with ritoring water quality and quantity data.

= MI: Farm level which is the decision level for peipation in the various schemes was
missing.

Animal Welfare, Germany

Indicator and Method tested: Integration of animal-based indicators (result-based elements)
in a multi-criteria framework for the evaluation of animal
welfare impacts (micro level)

Solutions

= DR: Secondary livestock and farm data are updatedialy. Empirical monitoring data
from farm visits were only available for one pointtime. In case of long term evaluation
contracts different sampling strategies can beagrdlto collect primary data through farm
visits.

= MI: Conceptually and theoretically-sound models tbé causal relationships could be
developed for different relevant policy measures ammal welfare criteria and indicators.

Limitations

» DR: The available data are not sufficiently exhmesto build large samples covering
different livestock and farm types. Livestock monig through farm visits is very costly.

= MI: The quantitative assessment of the causaliogisiip depends on the availability of
bigger samples of livestock monitoring data as wslaccess to existing livestock data.

4.2 Synthesis of the experiences (positive and negatjve

The ‘Elaborate statistics-based’ assessment for HidNcator needs well-defined samples with a
sufficient number of observations to perform spadialysis and regression models. The required
data on semi-natural features, degree of farmitgnsity and presence of wild species linked to
farmland are not sufficiently exhaustive, either terms of the range of species covered,
geographical coverage and ecological diversity, thegt are not updated with sufficient regularity.
When specific information is not available, proxyicators are the alternative option. At farm
level, the farming intensity can be easily estirdatehile for land cover the information on
unfarmed features could be replaced by the extenbw-utilised agricultural areas (HNV-IT) and
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the presence of ecotones along small area of wgdN¥-LT). For the analysis of HNV at micro
level, additional collection of primary data is vggd mainly for semi-natural features and for the
presence of wild species with a survey at two gointtime. In this case the limitation is related t
the cost of each single survey for collecting datssemi-natural features (HNV-IT).

The HNV indicator still lacks a well-recognised medology for the estimation of the extent of
HNV farmland. For the HNV evaluation, the tempod#aihension constitutes an important factor
and depends on the frequency of database updatintatabases are updated in different time
periods, that may cause some problems in termisnef g$eries analysis. To overcome this problem
the combination of different data sources wassddi (HNV-LT). The micro-level sample about
farmland birds provides a good opportunity for #malyses of Type 3 HNV farmland (BW-HU).
The possible limitations are related to the classiion of natural areas based on former studies.

The Climate Stability case studies are based oGthé& emission indicators estimated through the
Carbon Footprint at process level and at farm 1€€8-IT). Carbon Footprint is a well-established
method to estimate carbon emissions from functiomaits having different structural and
management characteristics. The data needed tmatstiGHG emissions derived from existing
farm surveys, such as FADN and FSS as well asiadditsurveys. The footprint approach requires
specific data for the system referred to matter amergy flows. The complexity of the analysis
increases with the complexity of the considereakygy of production systems (e.g. mixed farms
compared to mono-cultural farming systems). The@se level survey has been preferred due to
less demanding procedures for collecting and peisgsata and data collection is comparatively
less expensive that the farm level one. Only qatale and naive quantitative analysis has been
applied due to difficulties in data access (vergiglgorocedure to get access), while from the
methodological point of view statistical significanof the parameters was not verified. Carbon
Footprint widens the analysis of farming systemsfeatilizer and energy sector and can be
considered a more accurate indicator at farm léwelmpared to CMEF indicator.

Both case studies on landscape used the naive @ibterfactual with spatial analysis to assess
land cover change/visual amenity (L-GR) and langscstructural indicator with landscape metrics

(L-SCO). The method used in the Greek case stuglyines data between two observed periods
(time series). The lack of temporally differenthgearticipation data and the accessed IACS data
which did not include non-participant areas havéhier limited the assessment (L-GR). The groups
were constructed from the remotely-sensed dataRl).-@ the data sample consisted of the spatial
land-use data based on the IACS field boundarieSGD). The land-cover change and visual

amenity indicators include quantitative informatibat are not able to explain the effects as the
analysis was limited only to the observed chan@esthe other hand, the up-scaling of micro-level

results was merely spatial (L-GR). In the landscapsdrics approaches, the method has micro-
macro linkages based on a coherent set of indedtwrrobust spatially-aggregated units (patch,

class and landscape) that measure spatial stradtutendscapes (L-SCO). The lack of temporally-

differentiated participation data and the infrequeheing out of sync with the RDP programme of

land-cover monitoring are the main limitations @mms of data requirements. Other limitations are

the lack of accuracy tests of the land-cover map&R) and the claims for measures commonly

covering only part of a field (L-SCO).
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The Soil Quality case studies are based on naieetative as well as elaborate statistics-based
evaluation approaches (SQ-SCO) to evaluate both qamlity and soil erosion indicators.
Biophysical modelling was used for both indicateith the integration of spatial data on land use,
topographic data and soil data. Due to limited datailability, the model was only suitable for
analysis at sub-catchment level, and not for withub-catchment (field/farm level) analysis (SQ-
SCO). IACS land-use data, which are only availdbteagricultural land, presented gaps in the data
for a range of other land uses (forestry, semifiahtareas and urban development). CORINE data
are used to fill these gaps. Furthermore, RDP maihitoring data can provide relevant data to
support farm-level indicators; however, curreniy snonitoring takes place only at national level
and not in a relevant temporal dimension for RDseasment (SQ-SCO). The method used for the
soil carbon indicator aggregates the micro levBh{2aster cell data) to sub-catchment level. In the
case of the erosion indicator, the micro level (2aster cell) is embedded in the method, because
the location of a farm within a sub-catchment datees the actual impact on loss of soil through
erosion (SQ-SCO). In the case of Hungary, elabatatistics-based analysis has been performed,
which needs a large soil sample size (SQ-HU). Resbil organic matter indicator, one data source
is used, which includes data collected by the d@gpand data analysed in the laboratory. The
method used shows the link between agriculturahifag practices and soil quality. The lack of
management data and the complexity of the systeatysed (e.g. the effect of soil organic carbon
loss cannot be similar in flat and steep slopeg)ire more detailed sampling plans. Aggregation of
this micro-level data has to be statistically vedfin terms of representativeness (SQ-HU).

The evaluation approach for Water Quality is baseadthe gross nitrogen balance (GNB) and
mineral nitrogen indicator (Nmin). The methods dam used for both qualitative and naive
guantitative and elaborate statistics-based arsaly$ie data type could be derived from statistical
sampling, requiring monitoring data and secondaata capplied at the farm/parcel level, strictly
dependent on sample size (FADN, CLC). The monitpdata is used that includes a variety of
variables on the farm structure and environmeraatlitions for the Nmin indicator, while different
data sources are used for the GNB approach (momgtdata, control data, LAND-Data Ltd, IACS
data etc.). The Nmin indicator is used in the asialyand this is based on well-documented,
theoretically-sound methods, while the GNB is a BMiapact indicator and is used for the impact
assessment of AEMs which is well-known and widedgdifor monitoring water quality. The Nmin
indicator was selected as an additional impactcatdr to evaluate the potential nitrate washed out
into the groundwater. In terms of data requiremém&Vater Quality, the main limitation concerns
the initial planned update of the analysis with noilevel data. However for recent years the micro-
level data is aggregated at the level of the dnigkivater protection area and cannot be used for thi
kind of analysis.

For the estimation of GNB, the limited information farm structure and management, along with
lack of IACS data at different points in time, didt allow the application of advanced matching
techniques to further improve the analysis of chusdationships (WQ-GR). Statistical
representativeness has not been verified and atijma&tions of environmental impacts at macro
level are possible. Both indicators, Nmin and GNBould be used in combination for the same
farms and sites in order to increase the validitfhe analysis (WQ-DE). In general, it can be
concluded that data availability and quality are mhain limitations for the application of advanced
methodological approaches as well as the constructi robust counterfactuals (WQ-DE).
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The animal-based indicators can be used as patnafive quantitative assessment using ad-hoc
methods to consider sample selection issues as agethrough statistics-based analysis using
explicit approaches for sample selection issues. the statistics-based analysis, well-defined
samples with a sufficient number of observations aeeded for either secondary statistics or
livestock monitoring data (farm visits) to perfonmbust matching methods such as propensity
score matching at micro level. The analysis coretlidchrough an integration of animal-based
indicators in a multi-criteria assessment of animalfare requires data on livestock health issues
(e.g. lameness, mortality and body condition), haysnd management conditions. The available
data for the analysis are not sufficiently exhauestio build large samples covering different
livestock and farm types, and the livestock momigpthrough farm visits is very costly. In the case
of long-term evaluation contracts, different samglstrategies can be explored to collect primary
data through farm visits. However, livestock monitg data from 150 dairy farms covering
different farm characteristics were available toe tase study and additional empirical monitoring
data from farm visits were only available for orarm in time.

5 Conclusions

The conceptual framework presented in this reponsdo systematise the *most commonly-used
methodologies to assess micro-level environmen&fopmance of agricultural policies. The
rationale for this objective is based on the neetnprove the overall objective of the evaluation,
trying to select the appropriate indicators andhoeé$ and to deal with lack of monitoring and
baseline data. An integrated approach - such adotfie model presented here - allows us to
consider different perspectives of environmentslieés from both quantitative and qualitative sides.
It may help to valorise the use of existing methaasl databases in order to fill the gap of
knowledge on the agriculture-environment relatiopstwithin the complexity of multi-scale and
multi-level approaches.

In a micro-level perspective it is important to swler the role of individuals and analyse in depth
the different forms of organisation (spatial, netksy hierarchies) and interactions among different
organisational and intervening levels. The choitaroappropriate scale has to represent both the
natural processes and the socio-economic systamsyder to include multiple benefits and
potential for cumulative environmental impacts. Ymwith multi-scale integration and the
combination of results is it possible to efficigntieneralise (up-scale) micro-level results in a
macro-level perspective.

Field measurements, farm management surveys amihffusystem models essentially refer to the
farm as the simplest management unit of an agurallsystem, analysed from the point of view of
a farmer who decides whether or not to participateiral development schemes. This is one of the
primary objectives of the logic model for the cleiaf the appropriate evaluation method, that is
the measurement of net impacts of a policy measuraicro level when changes occurred even
without the measure implementation (deadweight ébfescts) or their behaviour induces changes in
behaviour of other farmers in terms of practice nges (leverage effects). Looking at the
experiences from case studies and other evalustiimies, the challenge is quite ambitious in terms
of data availability for the creation of the comtgroups without selection bias (counterfactual
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approach) and identification of appropriate indicatthat synthesise the causal links between farm
inputs and outputs and environmental outcomes.

In most of the case study areas, almost only nguantitative analysis has been applied due to
difficulties in data availability and data acces#h negative effects from the methodological point

of view when statistical significance of the paréeng was not verified. The statistics-based

approach to counterfactuals needs well-defined Bzswath a sufficient number of observations to

perform regression models and spatial analysis.

The temporal dimension constitutes an importarntofagnd depends on the frequency of database
updating. The lack of temporally-differentiated fg@pation data and the infrequency and being out
of sync with RDP programme of the land cover mamgpare among the main limitations in terms
of data requirements and it can further limit tissessment. If databases are updated in different
time periods, that may cause some problems in tefrtisie series analysis.

Finally the lack of farm management data and thapiexity of the system analysed requires a
more detailed sampling plan. The limited informatimn farm structure and management data did
not allow the application of advanced matching téghes to further improve the analysis of causal
relationships. The data type could be derived faiatistical sampling, requiring monitoring data
and secondary data applied at the farm/parcel |stettly dependent on sample size. However,
when information from specific variables is not isdale, proxy indicators are the alternative
option. For example, at farm level the farming msi¢y can be easily estimated while for land cover
the information on unfarmed features could be g@aby some variables normally included in
existing databases.
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Annex 1

Public good: Biodiversity High Nature Value Farmlard, Italy (HNV-IT)

Indicator and Method tested:

HNV Score as Compositendicator and Multicriteria Assessment ( micro andmacro level)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The Biodiversity HNV method can be used f

of he "Elaborate statistics-based" analysis ne

etlse dimension of FADN sample was only

counterfactuals both "Qualitative and Naive quantitative" andwell defined samples with sufficient number|dufficient for Naive quantitative analysis whi
"Elaborate statistics-based" analysis observations to perform spatial analysis and the analysis at macro level has been only
regression models to aggregation and scalingarried out for one year.
up of micro level (farm).
DATA
REQUIREMENT
ISSUES

Type of data

The HNV indicator requires specifitadan
land cover, intensity of the farming systems
and presence of wild species linked to
farmland

Proxy indicators are the alternative option
when specific information is not available.
- At farm level the farming intensity can be
easily estimated while for land cover the
information on unfarmed features could be
replaced by the extent of non-utilised
agricultural areas and the presence of ecotg
along small area of woods.

- At regional level IACS-LPIS represent an
important source of information for land cov
although n

er,

The available data are not sufficiently
exhaustive, either in terms of the range of
species covered, geographical coverage an
ecological diversity, and they are not update
with sufficient regularity.

nes

Primary monitoring datg

Additional collection ofimary data is
required mainly for semi-natural features an
for the presence of wild species with a surve
in two times

dinformation value

Not easy to find proxy indicators with good

Yy

Surveys at farm level for collecting data abo
semi-natural features are very costly.

Sample size

RDP participants in FADN samples dbred
level are not sufficiently representative for
aggregation to macro level and use of elabog
statistics-base models

rate

Spatial dimension

HNV can be better estimated sjithtially

The spatial distribution of the FADN sdmp

Presence of unfarmed features (mainly the




explicit data can be monitored through IACS-LPI$atlase| linear ones) is hardly detected in the available
GIS database (such as Corine Land Cover)

Temporal dimension The analysis needs, at leatt,fdan two FADN sample is annually updated GIS databases gliyanaintained by
different years at the beginning and at the end monitoring agencies are updated with no
of the RDP programming period reference to RDP programming phases

Processing requirements

METHODOLOGICAL
ISSUES

Establishment of robust| Need to have well-documented, theoretically The HNV indicator still lacks of a well-
causal relationships sound models and methods that show the linkscognised methodology for the estimation of
between farming practices and environmentathe extent of HNV farmland. The replication |of
impacts methodology adopted in other case studies
allows for a first measurement of RDP impact
on HNV farmland

Assessment of net- The estimation of direct and indirect effects | - The FADN sample is the best sources of | - The FADN sample does not have detailed
impact needs the availability of control groups information information on policy implementation and the
- IACS-LPIS data are potentially available | number of participant farms is too low
with yearly update - IACS-LPIS databases are not implemented
for an easy use for statistical analysis
Micro-macro linkage The aggregation of micro legtata has to be | The aggregation of FADN data at regional
statistically verified in terms of spatial level has been realised using geostatistical
representativeness. interpolation (Kriging method) to define the
The data sources used for micro-macro leveglprobability maps on the regional distribution|of
evaluation, using different metrics and HNV from farm level data

terminology, have to be adapted before
upscaling from farm to regional level.
Spatially aggregated units (patch, class and
landscape) that measure spatial structures in
landscapes are needed for a net impact
assessment.

ADDITIONAL
COMMENTS
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Public good: Biodiversity High Nature Value areasLithuania (HNV-LT)

Indicator and Method tested:

Changes in diversityof ecotones and Spatial statistic to assess changetandscape heterogeneity

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The spatial statistic is applicable for

Good quality spatial data needed to be able

tdhe approach has limitations for quality

counterfactuals "Qualitative and Naive quantitative" analysig capture impact before and after. assessment
and before and after counterfactuals was
selected.

DATA

REQUIREMENT

ISSUES

Type of data

Spatial and statistical IACS data, eBf
cadastre data, Georeferential spatial data S
scale 1:10 000 of the Republic of Lithua
(GDR10LT), Ortophoto maps.

rQuantitative impact of selected RDP measu
elvas assessed
nia

réhis data does not allow to do the quality
assessment of the impact.

Primary monitoring datg

Such data was not used

Sample size

Parcel size of the declared plot imorievel
and geographical region in macro level

The selected sample sizes allowed to make
measure effectiveness calculations

In the macro level, measure effectiveness
showed the total effectiveness of the measu
but you couldn’t estimate certain parcels.

re,

Spatial dimension

Indicators are estimated withialha explicit
data.

Spatial dimension was based on IACS data
parcels.

Temporal dimension

Temporal dimension depends eifrédguency
of data bases

Temporal dimension problem was eliminate
combining different data bases

dForest cadastre is renewed in different ti
periods across all country, that may ca
some problems in the future. GDR10
database is based on the Ortophoto image
it is produce a year later than the ima
themselves. However having good IACS d
decreases the degree of these problems

me
use
LT

5, SO
jes
ata

Processing requirement

s Processing requires Gtvaef

Data was processed using standard GIS

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

The method and spatial IACS data allow to
establish robust causal relationship on both

Not relevant

micro and macro levels.
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Assessment of net-
impact

The method allows to exclude an impact of
non relevant measures or other policies
impacts.

Not relevant

Micro-macro linkage

Good resolution spatial data@aro level do
allow upscaling to macro level

Not relevant

ADDITIONAL
COMMENTS
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Public good: Biodiversity wildlife, Hungary (BW-HU)

Indicator and Method tested:

Farmland Bird Index and Difference-in-Difference method (micro and macrdevel)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of
counterfactuals

Based on the data available (bird census) th
selected indicators (FBI-macro, farmland bir
individuals) provide the possibility of using
combined before-after and with-without
comparisons.

dand the RD (214- agri-environment measure
uptake data gave enough detailed samples
carry out the test of the selected method.

eParallel spatial analyses of the bird census ddtests rarely involve the assessment of

fdarmer behaviour), which may cause minor

sgdditional intervening factors (environmental

interpretation challenges.

DATA
REQUIREMENT
ISSUES

Type of data

Biodiversity: Common Birds Monitoring
Program carried out by BirdLife Hungary
RD uptake data: land parcels under AE
contracts from LPIS
Land cover data: based on widely available
data sources (eg. CORINE)

Overall examination of the available data
provided good opportunity for the analyses.

Forming participant and non-participant
groups faced with challenges, as spatial
selection of biodiversity survey spots have n
followed the spatial distribution of RD AE
contracted parcels.

Primary monitoring datg

Additional data collectiwas not necessary

Not relevant

Not relevant

ot

Sample size

Macro level samples were representative
country level, while micro level sample size
provided good opportunity for the analyses
the selected case study area

Sample sizes have not faced with problems

nf

Desigpamticipant-non-participant groups
needed detailed analyses.

Spatial dimension

Macro level: country
Micro level: Heves-plain case study area

Biodiversity data is collected in 300-400
survey squares/year

LPIS data was available for 2009-2014 time
period
Land use data have been assessed based ¢
Corine Land Cover.

Classification of natural areas based on forn
studies aiming High Nature Value Area
designation in Hungary

n

ner

Temporal dimension

For a robust biodiversity asefyassessmen

of a longer time period is necessary

t Biodiversity data was available for 1999-201
at macro level, while 2009-2014 in micro lev

4

Processing requirement

s GIS analyses is necessary

IS aralyses were carried out aiming the
definition of participant-non participant grouy
(at both level) and natural-not natural survey

DS

spots (micro level)
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METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Need to have well-documented, theoretically
sound models and methods that show the li
between farming practices and environment
impacts

Changes of FBI is proved to be a robust
nkedicator of farmland biodiversity
al

Assessment of RD impacts based on the
number of farmland bird individuals needs
more detailed statistical analyses.

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups

- In terms of participation in AE measures
control groups selected based on the LPIS
data, while environmental factors analysed
based on CORINE Land Cover data

CLC data have limitations in a resolution
necessary for micro level assessments

Micro-macro linkage

The aggregation of micro legtata has to be
statistically verified in terms of spatial
representativeness.

Not relevant.

ADDITIONAL
COMMENTS
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Biodiversity wildlife,

Indicator and Method tested:

Lithuania

Corncrake (Crex crex)density & Multiple regression analysis

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The spatial statistic applicable for the analyg

iBarcel spatial analysis of the corncrake

Tests rarely involve the assessment of

counterfactuals available data allow to design with-without | monitoring data combined with AEM (214- | additional intervening factors (environmental,
comparisons. agri-environment measures) uptake data gavarmer behaviour), which may cause minor
enough detailed samples for carry out the tgsnterpretation challenges.
of the selected method.
DATA
REQUIREMENT
ISSUES

Type of data

- Biodiversity: Corncrake singing nsale
monitoring data
- RD uptake data: land parcels under AE
contracts from LPIS

Available data allows is responsive for robus
analysis of landscape stewardship scheme
impacts

stData coverage is limited, available only with
the projected areas boundaries, which are
targeted for corncrake conservation. Data
gathering does not consider land parcel
structures, which would provide better
conditions for the evaluation.

Primary monitoring datg

Corncrake singing malessdgnlata was
taken by state biodiversity monitoring
program.

The approach allows to use already gathere
data by public authority, no need of substan
additional financial recourses for data
gathering;

Data source is constancy updated as part o
state monitoring program.

dThe data is primarily used for biodiversity
Therefore, spatial coverage does not
data gathering aspects needs improvement

timing of monitoring, land parcel structure
record).

correspond to RDP assessment needs. Some

tiatatus evaluation and not for RDP assessmeént.

(.0.

Sample size

Micro level samples were formed withian
case study area. Sample size 0,28 km2

Sample size, provided opportunity for detail
look and smooth landscape structure

x@Gample shape was determined by the cornc
data gathering observation point (circular
shape) and in some cases did not allow to
include full land parcels.

rake

Spatial dimension

Indicators are estimated withialhaexplicit
data.

Micro level allows quite detailed evaluation
with samples of circular shape of 600 m
diameter (0,28 km2)

Data availability limitations does not allow tg
perform macro level assessment

Temporal dimension

Temporal dimension covering Ipagod with
annual frequency of data

Evaluation covered only 20107 data

Sort temporakdision does not allow to
form before-after comparison groups and dd
not trace effects from previous seasons of tf

es
e
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breeding success and migration impact on
birds density

Processing requirement

s GIS analyses is necessary

ata vias process using standard features g
GIS

f-

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Available and well documented research
results on the breeding success depending
the timing of mowing. Timing of data
gathering is close to the timing of mowing
restrictions.

bdependency between the targeted measure

Available research data indicates a good rol

corncrake breeding timing

b$ming of data gathering (second count) is t
agatly to track impacts of late mowing
restriction under the targeted measure

DO

Assessment of net-
impact

The estimation indirect effects needs data
availability of farmers behaviour and other
indirect environmental factors (e.g. migration
mortality rate)

Multiple regression analysis model allows tg
consider direct environmental impacts

Lacking statistical data on farmer behaviour

Micro-macro linkage

Was not tested

Not relevant.

ADDITIONAL
COMMENTS
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Public good: Climate stability, Finland (CC-Fl)

Indicator and Method tested:

GHG emission and Genexl equilibrium model

Dimensions Pre-conditions Solutions Limitations
Integration of The DREMFIA sectoral economic model Construct a number of counterfactuals that
counterfactuals allows a number of counterfactuals. The could have been politically viable in the
evaluator needs to decide which type of absence of agri-environmental payments.
counterfactuals are required.
DATA
REQUIREMENT
ISSUES

Type of data

The DREMFIA sectoral economic modelsus
a wide variety of data (input and output price
demand for agricultural produce among othe
that are continuously collected and updated
into the model.

5 Upkeep of data sources to be fed into the
2snodel.
2rS)

Sudden changes in data availability may be
problematic for model use.

Primary monitoring data

Environmental effects ga€uivalent
measure) are calculated within the model us
transfer functions. Model produces also
information on other environmental indicator
(e.qg. fertilizer use).

ing

%)

Sample size

n/a, the model calculates a regions as
representative farms

Spatial dimension

Data used is national averagkete &nalysis
is conducted on a regional level

The model is strictly macro-level analysis.

Temporal dimension

Annual

The choice of the process level approach dg
not allow for time-based comparisons,

es

Processing requirement

s A sectoral economic maedglires experts
building, upkeeping and being able to condy
analysis using the model.

Upkeeping the staff and data to keep the mg
aisable.

dRikks of significant changes in personnel an
data availability.

o

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

The model builds on profit maximizing farme
behaviour and environmental impacts throu

=

jh
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farming pressure are based on transfer
functions identified in the literature.

Assessment of net-
impact

Decision of relevant counterfactuals by the
evaluator.

Choosing politically viable alternative(s) of
counterfactual(s).

Macro-level model does not identify local
impacts, though in the case of a global
pollutant, the issue is less severe.

Micro-macro linkage

The DREMFIA model is strictlyn@acro-level
model that builds on an aggregate micro-lev
farm response.

ADDITIONAL
COMMENTS
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Public good: Climate stability, Italy (CC-IT)

Indicator and Method tested:

GHG emission and Carbn

Footprint (at process and farm level)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The Carbon Footprint method can be used f

of he "Elaborate statistics-based" analysis ne

e0sly Qualitative and Naive quantitative

in
£SS)

counterfactuals both "Qualitative and Naive quantitative" andwell defined samples with sufficient number|analysis has been applied due to difficulties
"Elaborate statistics-based" analysis observations to perform regression analysis| data access (very long procedure to get acc
The dimension of sample was sufficient at
process level but not at farm level
DATA
REQUIREMENT
ISSUES

Type of data

The footprint approach requires speddta
for the system referred to matter and energy
flows.

The complexity of the analysis increases with The process level surveys has been prefer

the complexity of the considered typology of
production systems (e.g. mixed farms
compared to mono-cultural farming systems

- Farm surveys, such as FADN/FSS, alread
provides some data needed to estimate GH
emissions.

due to less demanding procedures for
collecting and processing data

)- The high frequency of specialised type of
farming in the case study area makes easie
use of the process level approach

G

red

the

Primary monitoring datg

Additional collection ofimary data is
required on:
- Input use and yields
- Information of farm practices
- Structural data

Process-level data collection is comparative
less expensive that farm level one

y

Sample size

Samples of participants and non-ppatits
process/farms sufficiently representative for
aggregation to macro level and use of elabog
statistics-base models

The need of a farm sample larger than the
already available FADN, due to low
redpresentativeness of the participant group
the high differentiation of the structural
characteristics, have leaded to opt for the
process level approach, less demanding in
terms of units of observations

and

Spatial dimension

GHG emissions can be better astiinwith
spatially explicit data

The spatial distribution of the sample has be
designed with reference to the distribution o
participants based on IACS/LPIS maps

en
f
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Temporal dimension

Input-output tables periodicaljigated

FADN sample is annually updated

The ehofdhe process level approach do
not allow for time-based comparisons,

Processing requirement

S

CF can be consideredusatof data
derived from LCA approach. LCA is based ¢
International Standards (ISO 14040, 1SO
14044) and on environmental labels and
declarations (1ISO 14020, ISO 14024, ISO
14025)

Data can be processed with common statist
rsoftware

cal

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Need to have well-documented, theoretically
sound models and methods that show the li
between farming practices and environment
outcomes

Carbon Footprint is a well-established meth
nks estimate carbon emission from functional
alinits having different structural and

management characteristics

hd

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups

Sample size of treated and non-treated grou
has been adjusted to ensure robust estimati

[Btatistical significance of the parameters wa
onot verified

Micro-macro linkage

The aggregation of micro legtata has to be
statistically verified in terms of
representativeness

The aggregation at regional level has been
realised using coefficients to include all the
crops not analysed at micro level.

Statistical representativeness has not been
verified

ADDITIONAL

COMMENTS
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Public good: Landscape, Greece (L-GR)

Indicator and Method tested:

landscape level)

Land cover change/visal amenity and Spatial analysis with geo-statistidapproach (land parcel and

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The Spatial analysis with geostatistical

The DiD analysis compares the before and

Partial information on participants and non-

counterfactuals approach can be used for "Elaborate statisticafter changes of programme between participants. DiD analysis was limited only tg
based evaluation options" analysis. participants and non participants. Method | the changes observed. Small number of
requires data availability between two period®bservations among the comparison groups.
observed (time series).
DATA
REQUIREMENT
ISSUES

Type of data

IACS georeferenced data, remote setesiad
drawn from GE images.

Non-participant group was only constructed
from the remote sensed data.

Lack of temporally differentiated participatio
data. Accessed IACS data did not include n
participant areas.

DN

Primary monitoring datg

Land cover data

Grounthtaurvey data are essential in ord
to ascertain the accuracy of remote sensed
data.

elncreased probability of interpretation errors

Sample size

Large

Spatial analysis does not use farm samples
all land parcels that are supported by the
examined measures (inventory).

but

Spatial dimension

Indicators are estimated withialhaexplicit
data.

Spatial dimension was based on the classifi
land cover polygons.

pdlthough IACS georeferenced data include
information at land parcel level, the classifie
land cover polygons consist of more than or
land parcels, since the manual digitisation w
processed according to the neighbouring
features.

o8

Temporal dimension

The temporal dimension striddpends on
the frequency of land cover data.

Dates of capture of GE images fit well with t
temporal dimensions of our examined meas

hEACS georeferenced data are theoretically
La@ailable every year. GE images vary amon
area and time.

Processing requirement

S

Processing requires spatifyjtical /GIS
skills.

Data are being processed using standard
software

METHODOLOGICAL
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ISSUES

Establishment of robust
causal relationships

Need to have well-documented, theoretically
sound models and methods that show the li
between farming practices and environment
outcomes

Indicators include quantitative information b
nkse not able to explain the effects.
al

ut.and cover maps produced were not tested
their accuracy. Neither statistical test nor
regression analysis was conducted

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups

DiD analysis was limited only to the observe
changes.

d~arm level which is the decision for
participation in the various schemes was
missing. The functional unit was not linked t
a programmatic scale.

Micro-macro linkage

Macro level can build on mideoel analysis

Up-scaling of micro level resultsswaerely
spatial.

Farm level which is the decision for
participation in the various schemes was
missing. The functional unit was not linked t
a programmatic scale.

for

ADDITIONAL
COMMENTS
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Public good: Landscape, Scotland (L-SCO)

Indicator and Method tested: Landscape Structural ndicators and Landscape metrics (patch, class andrdscape level)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The Landscape Metrics can be constructed {

drhe DID analysis compares the before and

There are before and after data for participa

counterfactuals a “Elaborate statistics based” analysis after changes of programme between and non-participants however the data at thi
participants and non-participants. Method |stage of the testing of the indicators do not
requires data availability between two period$iave the quality required for elaborate
observed (time series). If the trend of the datatatistical approach. Therefore the assessmg
are the same it will allow an elaborate if using a naive qualitative comparison.
statistics based assessment, otherwise it wil| be
a naive quantitative comparison.

DATA

REQUIREMENT

ISSUES

Type of data

The landscape metrics require spaedital
regarding land use or land cover. The meth
is case sensitive so the resolution of the dal
in the comparison need to be based on lan
use/land cover data with the same data
quality.

Land cover monitoring data provide a detaile
duhsis for the assessment of landscape struc
tandicators (baseline assessment).

lLand use data recorded as part of IACS data
base are an alternative source of information

dland cover monitoring is infrequent and out
gsach with RDP programme

1|ACS land use data have gaps in relation to
non-agricultural land

Primary monitoring data

No primary data used

Sample size

Large

The data sample consist afgagial land use
data of the case study area, based on the IA
field boundaries.

Reporting of IACS land use data is not as
@8curate as land cover monitoring in relation
to non-agricultural land use which does have
an impact on the landscape structure. Land
cover data (CORINE) would be more suitabl

Uy

nts

ent

of

9]

Spatial dimension

The method can be applied tewifft spatial
levels. Given the data dependency of the

method ideally the minimum mappable area

of the indicator should determine the level.

The spatial dimension is based on the IACS
field boundaries.

Temporal dimension

Monitoring frequency approxirmafeer
decade but not in sync with RDP programm
cycle,

By using IACS land use data rather than lan
eover monitoring data the data are available
annually

Creation of land cover maps using remote

dThe land use data can only be summarised
field boundary

This process is costly and demanding and w

Py
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sensing data

require field validation before use may
only be feasible for relatively small
geographic areas.

Processing requirements

D

Processing requires spatifijtical /GIS
skills. Creation of time series by data
updating using RS.

Data are being processed using standard Gl
software

S

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

The robust causal relationship requires land
use/cover change due to measures to be
recorded.

Land use data recorded by field, which are
used as the basis of a patch of land use, wh
is the smallest spatial unit for landscape
metrics analysis.

Claims for measures commonly cover only
art of a field, which means that there is an
over-estimation of the area under measure.

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups

The data made it possible to conduct a DiD
analysis to assess change in the indicators fi
the comparison groups (before/after and
with/without participation)

The DiD analysis is using the mean of the
orindicator value for each comparison group,
but the data do not have enough detail to
explain the participation and non-
participation.

Micro-macro linkage

Macro level can build on mideoel analysis

The method has a micro-macro linkdpesed
on a coherent set of indicators for robust
spatially aggregated units (patch, class and
landscape) that measure spatial structures if
landscapes.

The method can generate a large number of]
individual indicators, which need to tested to
assess their suitability for use in RDP impac
nassessment.

ADDITIONAL

COMMENTS
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Public good: Landscape, Scotland (L-SCO)

Indicator and Method tested: Percentage of territogy/UAA under Natura2000 and Spatial analysis

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

For the indicator Natura2000 only a naivs

eNatura2000 as measure of impact of RDP o

nin the case study area Natura2000 is static hen

counterfactuals comparison can be constructed landscape has limitations both as a measure assessing the impact of RDP on landscape basg
and for the creation of counterfactual design|on Natura2000 is limited.
Alternative means of measuring Natura2000|in
relation to agricultural land could be
considered.
DATA
REQUIREMENT
ISSUES

e

Type of data

The data are Natura2000 boundary da
UAA areas and IACS measure uptake
data.

t&he available data allowed an assessment @
change in RDP measures supporting
Natura2000 areas.

fThese data do not really provide information for
the impact assessment on landscape.

Primary monitoring data

No primary data used

Sample size

All Natura2000 areas

The data sanapigist of the spatial data of
Natura2000 in the case study area and the
UAA areas based on the IACS data.

Natura2000 are static for the RDP period and th
value of the indicator changes due to changes ir
UAA area and RDP measure uptake

D

Spatial dimension

UAA and area of territory

Thatsal dimension is based on the
Natura2000 and UAA boundaries.

Calculated change does not measure change in
Natura2000, but change in the amount of
Natura2000 classified as UAA.

Temporal dimension

Natura2000 does not change muodh
for the RDP programme cycle it is static

The area of UAA does undergo minor chang
from year to year. The main change for the
case study is in the uptake of RDP measure

@3alculated change does not measure change in
Natura2000, but change in the amount of
sNatura2000 classified as UAA for participants a
non-participants

nd

Processing requirements

D

Processing requires baSic G

Data are being processed using standard G
software

S

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

It is not possible to establish a robust
causal relationship, for this proposed
CMES indicator for landscape.

Consider alternative measure of Natura200(Q
for the relationship between RDP and
landscape

Given that areas under Natura2000 are not
changing much this does not seem to be a good
indicator for this approach.
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Assessment of net-
impact

The estimation of direct and indirect
effects needs the availability of control
groups

Based on the data it is possible to construct
DiD analysis of change in the relationship

between UAA with Natura2000 and the extent

RDP is contributing the maintenance.

alr'he data do not explain the participation and no
participation, nor is it a real measure of change.

Micro-macro linkage

The nature of the indicatoaimacro
level indicator only

An alternative indicator needs to be conside

ddhis will require a range of different possible
alternatives for measuring the impact of RDP on
landscape through Natura2000. Unfortunately th
was beyond the scope of this project.

ADDITIONAL
COMMENTS
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Soil Quality, Hungary (SQ-HU)*

Indicator and Method tested:

Soil organic matter catent

and Sampling method

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

Large soil sample size can be used for

The "Elaborate statistics-based" analysis ne

e@saly “with and without” analyses could be

counterfactuals "Elaborate statistics-based evaluation optiondarge number of samples at national scale farapplied as there was no data from the farmg
analysis of soil organic matter. macro level to perform statistical analysis. | before they started the programs.

DATA

REQUIREMENT

ISSUES

Type of data

Samples collected by experts and aedlin
qualified laboratories.

One data source is used, the data from the
laboratory analyses.

The non.-participating farms lack certain
environmental data that is collected on
participating farms.

Primary monitoring data

Plot level data.

One tirampling of soil information on
“with and without farms” have been used.

Limitations are temporal in the time of writin
in this specific case (soil organic matter
content).

Sample size

Large.

NA

NA

Spatial dimension

National.

Data need to be cald@tom non-
participating farms.

Data is missing from non-participating farms.

Temporal dimension

Only a one-time sampling is latzég for
monitoring purposes.

Before and after sampling is needed to cond

Difference-in-Difference method that providesnonitoring purposes.

better results and performance.

ehly a one-time sampling is available for

Processing requirement

S

Soil data is examined stéttistical analyses.

NA

NA

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

It is based on methods to show the link
between agricultural farming practices relate
to soil information.

Data need to be collected from these farms
dvell.

athe lack of management data from non.-

participating farms limited the analyses.

Assessment of net-
impact

The estimation of net impacts is based on
control groups.

There has to be a before and after sampling.

Teashpampling constraints did not allow
apply a DIiD counterfactual approach to find
changes between different comparison grou
over time.

Micro-macro linkage

The aggregation of micro legtata has to be

More detailed sampling plan is rieadd

The large number of data can be misleadin

to

ps

g as
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statistically verified in terms of
representativeness.

monitoring questions have to be formulated
more precisely.

the higher the number the tighter the relatior
between groups. On the other hand, as soll
many properties, there were certain missing
comparison groups for certain soil propertie
for a better evaluation. E.g. the effect of soil
organic carbon loss cannot be similar at flat
and at steep slope, so a huge number of
samples from flat areas will prove lower loss
and little difference between “with and
without” farms as high number of steep slop
will impact vice versa.

has

ADDITIONAL
COMMENTS

The pre-conditions is basically policy (and

The solutions are basically originated from t

money) driven. More scientific input might belimitations this is why a list of limitations mus

needed and as there is normally lack of time

,be well-analysed and also, included in the

more time would be needed for preparation jolevelopment of the logic model.

monitoring activities.

h&he limitations are normally policy-driven as
stwell. Again, more scientifically based
approach is needed for the planning of the
monitoring.
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Public good: Soil quality, Scotland (SQ-SCO)

Indicator and Method tested:

Soil carbon and Biophgical modelling (by subcatchment)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of
counterfactuals

Naive quantitative as well as elaborate
statistics-based evaluation approaches
be used

The DiD analysis compares the before a
after changes of programme between
participants and non-participants. Method
requires data availability between two
periods observed (time series). If the tren
of the data are the same it will allow an
elaborate statistics based assessment,
otherwise it will be a naive quantitative
comparison.

dVhile there are before and after data for
participating and non-participating sub-
catchments the data do not have the quality that
will allow for more than a naive qualitative
ccomparison.

DATA REQUIREMENT
ISSUES

Type of data

Spatial data land use, topographiz, daid
soil data

Data are available for the model the
indicator and subsequent creation of
comparison groups, based on sub-
catchment with and without participation.

The quality of the data for the modelling are
suitable only for analysis at sub-catchment leve
and not for within sub-catchment (field/farm
level) analysis.

Primary monitoring data

No primary data used

Sample size

Spatial dimension

Indicator is calculated by sutcizment

RDP relevant soil monitoring data can
provide relevant data to support farm levg
indicator data.

Currently soil monitoring takes place only at
2lnational level and not in relevant temporal
dimension for RDP assessment.

Temporal dimension

The availability of temporalalegt
dependent on the source of the data, Cq
land cover data are not in sync with RDH
programme cycle

Temporal land use data can be derived fi

rieCS land use data which are annual dat
and these are summarised to broad land
classes.

diCS land use data are only available for
aagricultural land hence there are gaps in the da
Use a range of other land uses (forestry, semi-
natural areas and urban development). CORINE
data are used to fill these gaps.

o

Processing requirements

GIS software

Data prodéssstandard GIS using
scripts

METHODOLOGICAL
ISSUES

Establishment of robust

Method used is based omstadnd well

The quantitative indicator does nqtiax

The IACS land use are not validated against
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causal relationships

documented relationship beta® use
and soil carbon for the area.

the effects

Corine Land cover data or statistycated for
their accuracy

Assessment of net-impact

The estimation of diradtiadirect
effects needs the availability of control
groups

Modelled changes for the indicator were
used for DiD analysis.

The DiD is using the mean of the indicator valu
by sub-catchment and is unable to explain the
participation and non-participation.

[¢]

Micro-macro linkage

The method aggregates the mavrel
(25m raster cell data) to sub-catchment
level.

Sub-catchment level can be considered 3
micro level in relation to the European so
data which are available at NUTS3 level,
i.e. the case study area. An aggregation

the results from sub-catchment to NUTS]
level can be validated against the EU lev
values of the indicator.

S a

11%

ADDITIONAL
COMMENTS
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Public good: Soil qu

Indicator and Method tested:

ality - Scotland (SQ-SCO)

Soil erosion and Biopkisical modelling (by sub-catchment)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

Naive quantitative as well as elaborate

The DiD analysis compares the before and

While there are before and after data for

counterfactuals statistics-based evaluation approaches can pafter changes of programme between participating and non-participating sub-
used participants and non-participants. Method | catchments the data do not have the quality

requires data availability between two periodshat will allow for more than a naive
observed (time series). If the trend of the datajualitative comparison.
are the same it will allow an elaborate statistics
based assessment, otherwise it will be a naive
quantitative comparison.

DATA

REQUIREMENT

ISSUES

Type of data

Spatial data land use, topographiz, dat
weather data and soil data

Data are available for the calculation of the
indicator and creation of comparison groups

The quality of the data for the modelling are
.suitable only for analysis at sub-catchment
level, and not for within sub-catchment
(field/farm level) analysis.

Primary monitoring datg

No primary data used

Sample size

Spatial dimension

Indicator is calculated by sutcizment

Temporal dimension

Frequency of the data are degperah the
source of the data, Corine land cover data &
not in sync with RDP programme cycle

Temporal land use data can be derived from
réACS land use data which are annual data d
these are summarised to broad land use cld

IACS land use data are only available for
rebricultural land hence there are gaps in the
sdata for a range of other land uses (forestry

semi-natural areas and urban development),

CORINE data are used to fill these gaps.

Processing requirement

s GIS software

Data prodéssstandard GIS using scripts

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Method used is based on robust and well
documented theoretical model (USLE)

The quantitative indicator does not explain t
effects

h&he IACS land use are not validated agains
Corine Land cover data or statistically testeg

for their accuracy
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Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups

Modelled changes for the indicator were use
for DiD analysis.

d'he DiD is using the mean of the indicator
value by sub-catchment and is unable to
explain the participation and non-participatian.

Micro-macro linkage

Micro level (25m raster cef)@ambedded in
the method, because the location of a farm
within a sub-catchments determines the act
impact on loss of soil through erosion. At the
method calculates the inflow, retention and
outflow of sediment by 25m raster cells.

Sub-catchment level can be considered as &
micro level in relation to the European soil

udiata which are available at NUTS3 level, i.e
> the case study area. An aggregation of the

results from sub-catchment to NUTS3 level
can be validated against the EU level values
the indicator.

A

of

ADDITIONAL
COMMENTS
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Public good: Water quality - diffuse pollution, Finland (WQ-FI)

Indicator and Method tested: Nitrogen reduction (cdculated GNB nitrogen) and Biophysical/Structural nodelling

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

Structural models are flexible in determining

Exploiting existing models with new data

Adding new data to models requires time an

S in
lel.

counterfactuals one or multiple counterfactuals. However, thaequires data in the same format as the modedxpertise to check model consistency. The
environmental indicator must be quantitativelyas designed for. Updating the model to kegmodel is specific to the type of data, change
and causally linked to the unit of analysis to| up with changes in the agri-environmental | data sources may require rebuilding the mo
enable evaluation. This requires large programme specifics. Changes in agri-environmental programme
databases and previous studies on causal require model updates.
linkages.

DATA

REQUIREMENT

ISSUES

Type of data

FADN data and transfer functions dbsay
fertilizer application to run-off amounts.

Use transfer functions that best describe
environmental conditions at the study area.

The transfer functions describing run-off are
not spatially explicit, especially when used t
describe an average farm.

Primary monitoring datg

The model relies on FADN&glarop and
labour price information for the evaluation
period. No primary environmental monitoring
data is needed when evaluation uses press
indicator (fertilizer use).

)
ire

FADN data access may be limited.

Sample size

Statistical estimation requires lasgede
sizes, in this application the number of
observations was over 1 500, from 343 farm
over a period of 10 years.

Spatial dimension

Farm-level data used to creagp@esentative
crop farm. Essentially an spatial model.

Evaluation results are understood at the
aggregate spatial level, in this case Souther
Finland.

Decreasing spatial resolution requires

nadditional data on smaller spatial resolution,
assumptions on behavioural similarity or
difference at specific locations.

or

Temporal dimension

The model employs data fromipleliears.

Modelling the average behavioural response

over the evaluation period requires data
covering the whole evaluation period.

FADN sample is annually updated

Y
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Processing requirement

s Running the model reqgtraeslating the
data into a specific format. The model may
need recalibration with new data.

Time for inputting new data should be
reserved.

Model recalibration may be time intensive.

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

The behavioural model builds on causal
relationships between the measure and prof

Models are built on economic theories.

itTransfer functions from relevant literature ar

The models are limited by their capability of
etaking external factors into account to a

maximizing farmer behaviour. Estimating employed. varying extent.
environmental impacts in addition to pressure
indicators requires transfer functions.
Assessment of net- The model produces net-impacts on an The models are limited by their capability of
impact aggregate level. taking external factors into account to a
varying extent.
Out of sample prediction always carries a ris
of biased evaluation results.
Micro-macro linkage The model uses micro-level dataonstruct a Local impacts may be difficult to assess if fa
representative farm model. The representative type distribution differs much spatially.

farm is essentially a macro-level agent.

ADDITIONAL
COMMENTS

k
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Public good: Water quality- diffuse pollution, Germany (WQ-DE)

Indicator and Method tested:

and water protection area

level)

Mineral N content in the soil in autumn (Nmin) and Pairwise comparison ath Regression analysis (plot

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The evaluation approach can be used for bd

tA “Naive” quantitative analysis was applied

rit was planned to update the previous analy

z

counterfactuals “Qualitative and Naive quantitative” and a previous project at the institute. Matching pfvith micro level data for recent years.
“Elaborate statistics-based” analysis. similar farms has still improved the robustngsdowever, newer data was only provided as

of results of the pairwise comparison, aggregated data set which limited sound
compared to results without any matching | statistical analysis.
attempt.

DATA

REQUIREMENT

ISSUES

Type of data

- Statistical sampling requires mariigpdata
- Secondary data (e.g. Agricultural Census;
CLC; FADN; LPIS; FSS)

Monitoring data is used that includes a varie
of variables on the farm structure and histor
and environmental conditions.

ty

Primary monitoring datg

Monitoring data at fielddé

Annual monitoring data on autumn Nmin
values have been used.

Newer data was only provided as aggregate
data set due to data protection reasons whig
limited sound statistical analysis.

o

Sample size

- Farm sample (e.g., FADN's field of
observation)
- Large samples needed to robustly apply
pairwise comparison and regression analysi

Large sample of Nmin values was available
micro level which enabled to conduct the
analysis at sub-measure level.

S.

dEor some sub-measures the sample size wa

too small to detect the environmental effects.

\S

Spatial dimension

Data applied at the farm/pamedl] strictly
dependent by sample size (FADN, CLC)

Spatial data is not used for the analysis.

Temporal dimension

The update for data is periatkpendent by
the type of datasets and data sources, often
in sink with RDP program cycle

Annual data were used.
not

In recent years micro léatd is aggregated
at the level of the drinking water protection
area and cannot be used for this kind of
analysis.

Processing requirement

7]

Data can be processed with common statist
software.

cal

METHODOLOGICAL

ISSUES
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Establishment of robust
causal relationships

The robust causal relationship is based on
theoretically sound models and methods to
show the link between agricultural farming
practices related to soil and nutrient

management and its effect on water quality.

Nmin indicator is used in the analysis which
based on well-documented, theoretically so
models and methods. Causal relationships |
been quantitatively assessed through match
approach.

ikimited information on farm structure and
unctnagement data did not require the
application of advanced matching technique
ing further improve the analysis of causal
relationships.

(7]

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups.

The comparison groups for participants and
non-participants are tested for direct effects

Indirect effects were not considered as som
effects such as substitution, multiplier, and
spill-over seem not to be relevant for this
assessment.

Deadweight effects could not be considered
panel data for the reference group was not
available (only with-without analysis).

11%)

as

Micro-macro linkage

The aggregation of micro legtata has to be
statistically verified in terms of
representativeness.

The aggregation to the level of the water
protection areas has been conducted to
construct a data set similar to the macro lev
data set to improve consistency between re
at micro and macro level.

Statistical representativeness has not been
verified. Only estimations of environmental
bimpacts at macro level are possible.
sults

ADDITIONAL

COMMENTS
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Public good: Water quality - Germany (WQ-DE)

Indicator and Method tested:

Gross nutrient balancg(GNB) and Propensity Score Matching (farm level)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

Propensity score matching (PSM) can be us

ethe “Elaborate statistics-based” analysis

Results of the analysis are not explicit/ robu

counterfactuals for an “Elaborate statistics-based” analysis | requires well defined samples with a sufficigndue to limitations of the data quality and
amount of observations and a variety of quantity.
variable. Application of Propensity score
matching has improved the robustness of
results.
DATA
REQUIREMENT
ISSUES

Type of data

- Biophysical model requires a sesfaaput
data (consumption of fertilisers, Gross Input
manure and other Inputs)

- Potential surplus of nitrogen (GNS) on
agricultural land and potential surplus of
phosphorus on agricultural land (kg /ha/yeat
- Secondary data (e.g. Agricultural Census;
CLC; FADN; LPIS; FSS)

Different data sources are used:
ofMonitoring data provided by the monitoring
organization and managing authority

- Control data of the fertilizer ordinance

- Farm accountant data of the LAND-Data L
)IACS data

Combination of data from different sources i
challenging as structural differences do exis
between the data sets.

id

[2)

ts

Primary monitoring datg

- Water use and fertiliaatinput use
- Monitoring data at farm level

Annual monitoring data on nutrient balancesg
and farm structural data have been used.

Some data sources (e.g. control data of the
fertilizer ordinance) do only include net
nitrogen balances.

Sample size

- Farm sample (e.g., FADN's field of
observation)
- Large samples needed to robustly apply
PSM.

Combinations of different data sources were
explored to increase sample size.

Combination of data from different sources i
challenging as structural differences do exis
between the data sets.

ts

Spatial dimension

Data applied at the farm/pamedl] strictly
dependent by sample size (FADN, CLC)

Spatial data is not used for the analysis.

Temporal dimension

- The update for data is petiadizpendent by
the type of datasets and data sources, often
in sink with RDP program cycle
- Gross Nutrient Balance (4 year average)

Annual data were used.
not

Data of controls of theliser ordinance
control different farms each year. Thus, pan
data is not available.

Processing requirement

s GNB is calculated as tlamba between

Data can be processed with commtististd
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inputs and outputs of nutrients to the
agricultural soil

software.

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

The robust causal relationship is based on
theoretically sound models and methods to
show the link between agricultural farming
practices related to soil and nutrient
management and its effect on water quality.

The CMEF impact indicator is used for the
impact assessment of AEMs which is well-
known and widely used for monitoring water
quality. Causal relationships have been
quantitatively assessed through propensity
score analysis.

Assessment of net-
impact

The estimation of direct and indirect effects
needs the availability of control groups.

The comparison groups for participants and
non-participants are tested for direct effects

Indirect effects were not considered as som
effects such as substitution, multiplier, and
spill-over seem not to be relevant for this
assessment.

Deadweight effects could not be considered
panel data for the reference group was not
available (only with-without analysis).

11°

as

Micro-macro linkage

Upscaling of micro level datsho be
statistically verified in terms of
representativeness.

External assumptions have been implement
to improve consistency between results at
micro and macro level.

eHstimations for the macro level could be done

but a detailed location analysis is not possib
due to limited data availability.

le

ADDITIONAL
COMMENTS

62



Public good: Water Quality- diffuse pollution, Greece (WQ-GR)

Indicator and Method tested:

GNB+water use/ha and B®physical model (land parcel and farm level)

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The biophysical model can be used for

A naive counterfactual approach was used

Given the lack of IACS data in different time

counterfactuals “Qualitative and Naive Quantitative” as well gsomparing fields participating and non- points, no DiD approach could be applied.
"Elaborate statistics-based evaluation optiongarticipating in the AE action, using the
analysis. available IACS geo-referenced data of 2011|.

DATA

REQUIREMENT

ISSUES

Type of data

Biophysical model requires a seriegmit
data (consumption of fertilisers, Gross Input
manure and other Inputs), potential surplus
nitrogen (GNS) on agricultural land

IACS georeferenced data, soil map, types o
afrop.
of

f

Primary monitoring data

Water use and fertilizatioput use,
monitoring data at farm level

Use of existing available data taking into

account important crop types, soil conditions
of the case study area in relation to the appl
different farming practices of the AE action.

The Farm Accountancy Data Network data ¢
5 lacks actual information on fertiliser
epplication and/or water use

set

Sample size

Farm sample.

Biophysical model doess®farm samples

examined measures (inventory).

but all land parcels that are supported by the

Spatial dimension

Data applied at the farm/pametl] strictly
dependent by sample size

The spatial dimension is based on the 14
field boundaries

Temporal dimension

The update for data is periatkpendent by
the type of datasets and data sources, often
in sink with RDP program cycle. Gross
Nutrient Balance (4 year average)

Use of IACS geo-referenced data of 2011
awkilable at land parcel level.

IACS georeferenced data are theoretically
available every year. Monitoring water qualif
and quantity data are irregular.

Processing requirement

s GNB is calculated as tlanba between
inputs and outputs of nutrients to the
agricultural soil.

IACS georeferenced dateere being processec
using standard GIS software. The biophys
model calculated the amount of nitrog
applied, as well as GNB in the form of nitrog
osses per ha. Moreover, it provided informat
on the irrigation rates that should be applie
order to avoid groundwater overexploitation,

)
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according to the national cross complia
rules, applicable in the ar

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Need to have we-documented, theoretically
sound models and methcthat show the links
between farming practices and environme
outcome

Data set and indicators were available at the
land parcel level The biophysical model

calculated the GNB in the form of nitrogen
losses per ha and the water use/ha betweer
participants and non-participants.

> The obtained results were not verified with
monitoring water quality and quantity data.

Assessment of net-
impact

The estimation of direct and indirect effe
needs the availability of control grot

The biophysical model provided quantifiable
results.

IACS data constraints did not allow to apply
DiD counterfactual approach exploring

changes between different comparison grou
over time.

Micro-macro linkages

Macro level can build on mitegel analysis

Micro and macro linkages considenelg in
an intuitive manner. Two macro level analys
have been used. The first was based on the
assumption that each crop type is distribute
with the same percentage in each soil class

the actual distribution across soil classes.

in the total case study area. And the second

Farm level which is the decision level for
iparticipation in the various schemes was
missing. The functional unit was not linked t
jthe any programmatic scale.
as
on

PS

ADDITIONAL
COMMENTS
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Public good: Animal

Indicator and Method tested:

Welfare, Germany (AW-DE)

evaluation of animal welfare impacts (micro level)

Integration of animaldased indicators (result-based elements) in a multriteria framework for the

Dimensions

Pre-conditions

Solutions

Limitations

Integration of

The animal-based indicators can be used as

The statistics-based analysis needs well

Livestock monitoring data from farm visits a

e
hus

counterfactuals part of an Naive quantitative" assessment usidefined samples with sufficient number of | costly to gather. The available samples are
ad-hoc methods to consider sample selectigrobservations either from secondary statistics @nly sufficient to apply naive quantitative
issues as well as through statistics based | livestock monitoring data (farm visits) to analysis except in cases where sufficient
analysis using explicit approaches for sampleperform robust matching methods such as | monitoring data or secondary data sources
selection issues. propensity score matching at micro level. | exist and are accessible.

DATA

REQUIREMENT

ISSUES

Type of data

The integration of animal-based inicain a
multi-criteria assessment of animal welfare
requires data on livestock health issues (e.g
lameness, mortality and body condition),
housing and management conditions. In
addition the construction of comparison grol
requires farm structural data.

The following data types were used: Livesto
and herd data, livestock management data,
.farm structural data.

Ips

ckhe available data are not sufficiently

aexhaustive to build large samples covering
different livestock and farm types. The
availability of livestock data and data for nor
participants restricts the use of robust
counterfactuals.

Primary monitoring data

In addition to data avd#afopom existing
livestock databases monitoring data from fa
visits are required.

Livestock monitoring data were used.
m

See below usdmple size

Sample size

Sample strategy of selected farms dloowier
a representative sample of different livestoc
and husbandry systems and include
participating and non-participating to RDP.
The sample needs to allow for the comparis
of participant and non-participants with
matched farm structural characteristics.

Livestock monitoring data from 150 dairy
kfarms covering different farm characteristics
were available for the case study.

on

Livestock monitoring through farm visits is
very costly. In case of long term evaluation
contracts different sampling strategies can |
explored to collect primary data through farn
visits.

=]

Spatial dimension

Data applied at the farm levéfeent farm
types and livestock husbandry systems are
dimensions for animal welfare impacts.

kythe design of the livestock monitoring (onl
farm structural aspects).

Spatially-explicit factors were not considered

y

Temporal dimension

Counterfactual based evaluatiqnires data

Secondary livestock and farm datagdated

Indicator can be influenced by seasonality
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from at least two different years at the
beginning and at the end of the RDP
programming period.

annually. Empirical monitoring data from far
visits were only available for one point in tim
due to resource limitations.

nwhich needs to be considered in the samplir
estrategy. The consideration of temporal

dimensions largely relies on already existing
livestock databases or livestock monitoring
databases. In case of long term evaluation
contracts different sampling strategies can |
explored to collect primary data through farn
visits at different points in time.

Processing requirement

S

Particular data processskg are the
integration of primary and secondary data.

Empirical and secondary data were
transformed into the unit of analysis of the
indicators and plausibility and consistency
checks were carried out with the data.

METHODOLOGICAL
ISSUES

Establishment of robust
causal relationships

Need to have well-documented, theoretically
sound models and methods that show the li
between measure prescriptions, changes in
housing systems and livestock managemen
and observed changes in different animal
welfare criteria.

Conceptually and theoretically sounds mode
nké the causal relationships could be develop
for different relevant policy measures and
t animal welfare criteria and indicators.

ecklationship depends on the availability of

I¥he quantitative assessment of the causal

bigger samples of livestock monitoring data
well as access to existing livestock data.

g

(¢}

ADDITIONAL
COMMENTS

The tested indicators add a direct (i.e. resulebpassessment of health criteria to the assesshbatising criteria through the use of resour
or management based indicators. The tested indichéwve a high acceptance by stakeholders andistseand an application is recommende
in combination with resource and management bastidators. The cost-effective application dependa\ailable monitoring data. Few case
exist where livestock monitoring data are colledsdart of animal welfare payments or some specifiicators are included in available
livestock databases. High monitoring requirements@sts might prohibit the application if no datarces exist.
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