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1 Summary

ENVIEVAL has placed the macro-level evaluation lné impact on the environment of rural
development programmes and measures firmly in trgegt of the necessity to combine
micro-level and macro-level evaluations using ausblcounterfactual approach to assessing
net-impacts. This report describes the macro-lésglc model and the results of the case
studies, which have tested the evaluation methgiEsand the logic model.

Data availability and quality are the over-ridingnstraints for the development of a robust
guantitative macro-level evaluation based on a datounterfactual. The disparity between

data for environmental monitoring and policy uptakeates inconsistencies between micro and
macro-level assessments which have an adverse effelce net-impact assessment. However,
it also affects an evaluator’s ability to createnparison groups that can support the application
of an elaborate statistics-based evaluation.

A robust assessment of comparison groups usin@ralbstatistics-based methods has been
demonstrated to be difficult at a macro level. losincase studies, only a naive group

comparison of with / without and (or) before / aguations could be done relying on a simple

mean for the difference-in-difference. Whilst tlssmainly caused by data issues, the need to
have a large number of different regions to allaw fobust econometric assessments of
comparison groups at a regional level is also sueisMacro-level modelling approaches (e.g.

applied in the context of the public good soil gyawere able to fill some of the data gaps but

relied on established causal links between aguallipractices and the relevant public good.

Using elaborate statistics-based methods for thesament of counterfactuals with comparison

groups is more applicable at a micro level.

Two ways of conducting macro-level evaluations wfinmental impacts emerge from the
experiences of the case-study testing. First, lipgcaf micro-level results was possible in
most of the macro-level case studies, althougisstat representativeness could not always be
achieved due to data gaps. However, using GIS-tsssdhl evaluation approaches potentially
provides a solution for consistent aggregation @pgtaling of micro-level results to a macro
level. Plausibility checks of the results are ssgge as a means of reviewing the extent to
which the occurrence of indirect effects can berpeted.

Second, solutions for macro-level evaluations based specific macro-level modelling
approaches were tested successfully. Modelling odstiprovide different opportunities to fill
the gap created by the lack of observational deddadility or quality and provide solutions
for the evaluation of measures which are implentersieea-wide (i.e. not sufficient non-
participants exist). However modelling methodsrmftequire particular skills and expertise and
are not without their data issues. For exampleh lodtthe climate change case studies that
estimate the impact on GHG emissions are data d#ingann their own right. Another
approach to deal with data gaps is the use of gisigtal methods to assist in aggregating data,
such as the FADN data for the HNV case study ig.Ita

Overall, the macro-level logic model has provebeauseful in highlighting key considerations
at critical moments during an evaluation, whichparpmanaging authorities and evaluators to
gradually improve the quality of the evaluation &rds a more quantitative assessment.



2 Background

2.1 Rational for the framework

The evaluation of RDP impact on the environmentsiia of three main components: a
sound counterfactual desfgnand assessments at micand macro levels. These three
elements of the framework (shown in simplified fommFigure 1) are linked and, following
consistency checks between micro and macro letledg,collectively inform the net impacts
of RDP. The framework provides a context and trarspmcy that assists in structuring the
assessment by defining sound comparison groupsinahales a check that the results from
both micro and macro level are consistent, whichiogrove the quality of the evaluation.
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Figure 1: Simplified Evaluation Framework showihg lements of counterfactual, micro and macrddeve

Maintenance and changes in the public goods, tli2® Rbjectives aim to achieve, are

commonly assessed at a different scale at diffdemeis (see section 2.2). If macro level is
defined as beyond farm (i.e. micro) level, mostt@ public goods are commonly assessed
and monitored at macro level. This creates data rmethodological challenges for the

evaluation. On the other hand, if macro level isgeamme level, with micro level being the

contract level, then for the assessment of thempacts it is necessary to understand the
causality between changes in public goods and RE&sures as well as the ability of the

impact indicator to measure that maintenance ongdaeither at micro- or macro-level.

2.2 Challenges

2.2.1 Data availability and quality

Data monitoring for both RDP and public good specgurposes take place throughout
Europe. Strategies for collecting data are a méxtof EU regulatory and administrative
responsibility and national monitoring prioritia&/here monitoring data are being collected,

! For more detail see Artell et al. (2015) on thehudological framework for counterfactual develomime
2 For more detail see Povellato et al. (2015) erntfieoretical and methodological framework for mitzvel.



they are not always readily available for analysisuitable for the preferred methodoldgy
A commonly-cited reason for restricted accessas tfi confidentiality.

If data are available, the key aspects that deteritie quality of the data are:

* Indicators and other variables that cover enviramadendicators as well as a wide
range of farm / land management variables and wsdero-economic and policy
variables.

* Methods with primary data on environmental indicatat farm and field level (note:
most commonly used data types are land use and faamagement data from
IACS/LPIS, FADN, Census and Eurostat databases).

 The sample size / population covered to include@propriate population in terms of
size, coverage and representativeness. Separatsidexation of participating
farms/areas and non-participating farms / areas.

* Continuity in data formats for non-spatial datal(woe and value formats), spatial
data (polygon and raster format) and time serieenafial data and periodical data for
the evaluation period.

« Means for spatial aggregation and disaggregation.
» Consistent integration of multiple data sources.

* Quality and consistency checks of extraction precdata merging, study variables,
assumptions.

2.2.2 Scale and levels

The evaluation of RDP impact on public goods retieour ability to measure change in the
public good as a result of RDP implementation. €uity, evaluation relies on the integration
of monitoring data that are collected for differgnirposes, which have different definitions
of ‘micro’ and ‘macro levef.

This ambiguity about ‘macro-level’ can be explaineyl the definition of scale and level
(Gibson et al., 2000):

» the term ‘scale’ refers tepatial, temporal, quantitative, or analytical dingons used
to measure and study any phenomerzonl

» ‘level’ refers tolocations along a scale as units of analysis thatlacated at different
positions

Agri-environmental measures, which aim to improwbl goods, introduce a number of
additional dimensions into the evaluation of RDPpatt on the public goods. It means that
there are different scales, each with their owno$d¢vels. For example, Figure 2 illustrates
two scales common to RDP and two scales for pdads; each of these scales has levels
that can be interpreted as micro and macro.

% For more detail see Schwarz et al. (2014) on rodnig and data requirements for macro-level methods
* For more detail see Section 2 of Aalders et @18} on the review of macro-level methods and scale
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Figure 2: Examples of different types of scales

The micro and macro levels in RDP are linked by ititervention logic which provides a
hypothetical trajectory from the Programme, throitglobjectives, and the measures, to the
impact on the environment and thus the beneficiingse levels are also linked bottom up,
through the evaluation logic, from the impact oa beneficiary, created by the measures, to
achieve the objectives of the Programme. In othendg; the presumed chain of effects links
the individual measures (micro level) with the Reasgme (macro level). In general, scales
represent a hierarchy where the within-scale, el@sd interactions will be coherent. This
means that there is no confusion about the int&foa of what is meant by the ‘macro
level'.

With the introduction of environmental componenisthie RDP, the process of monitoring

progress and assessing impact against the settisbgedias become considerably more
complex. As the example in Figure 2 illustrates,important factor in the challenges of

evaluating the impact of RDP on the environmerlag the activities of the RDP incorporate

significantly different scales and levels. It mednat the measurement of RDP impact may
be more appropriate at another level along theescal

For the Evaluation Framework the relevant macrelkare:
* Regional level — this level is above that of obaéion of a public good.
* Programme level — this level represents the overgdact of RDP.

The methodologies used in the case studies of EMXIEincluded examples of both of
these levels for the macro assessment. Multi-@itenalysis, particularly agri-environmental
footprinting (Purvis et al., 2009; Mauchline et, &012), is the most promising approach to
assess the complexity of multiple measures. Howetiere are key challenges to enabling
the translation from farm level to regional andiowadl levels. In this context, there are
lessons from other methodological approaches firgr (Ewert et al., 2011) and conceptual
integration (van Ittersum and Brouwer, 2010, Femigd Drielsma, 2010).
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Based on the developments towards integrated assets a macro-level assessment should
focus on the wider environmental impact which candefined as regional level and be at
different geographic scales and not just on theralveProgramme assessment (i.e.
effectiveness of investment). This requires theusion of spatially-explicit analysis at
appropriate levels. Other EU projects (e.g. SPARELINT®, ADVANCED-EVAL’) have
addressed a number of relevant issues in the éffomtegrated analysis, which is facilitated
by the use of evaluation levels that are commonsacscales, e.g. farm is a level shared by
administrative, spatial and programmatic scales.

In relation to the overarching evaluation challengkentified and validated at the beginning
of the ENVIEVAL project (see for example DeliveraldD9.3 and D6.3), particular gaps in
the current knowledge are:

» limited evidence of causality between the RDP dbjes and indicators

» limited evidence of the ability of indicators to aseire impact across and within
scales and levels (micro-macro level consistersyes)

e necessity to incorporate the spatial context aropadicipating areas (need to
consider the wider local and regional environmeciaracteristics).

2.2.3 Causality between farm activity and change in pugtiod

Agri-environmental measures aim to support chamgdarm management that will have a
benefit to public goods. However, it is often diffit to measure the impact that changes in
management practices of a single farm have on athegublic goods (in particular climate
change, biodiversity, water quality, and landscape)

This is due to:

» The difference in the availability and the collectiprocesses of data for use in
monitoring of RDPs and public goods means thatetihiercommonly a mismatch in
the quality of data, both spatially and temporallfis makes it difficult to prove
direct causality of the RDP action on the publimd@oThis is one of the main
obstacles to establishing true causality betweessore and public good.

* The CMES indicators are measured along a scaleaiosic spatial units (farm,
regional, national and EU) while each of the pulggnds have their own scale of
measurement (as illustrated by Figure 2), whichused to develop a cost-effective
monitoring programme for that public good (e.g.dhk biodiversity by group, soill
by soil type). The difference in monitoring actieg poses a challenge to the
establishment of causality between farm activitgd ahange in public good, because
often the data quality is insufficient for a robustsessment based on a sound
counterfactual design and causality.

» Spatial correlation between the land-use managerardt the public good. This
means that the location of the uptake of the measurelation to the public good is
important and therefore that some uptake, duestlmdation, can have a much higher
impact on the quality of a public good than anatfidris has particular implications
for the micro-level indicators. For example, omAfarindicators may not be
appropriate for the measurement of the public gmothere may be no adequate data

® For more information on SPARDNttp://project2.zalf.de/spard/
% For more information on FLINT http://www3.lei.wur.nl/flint/index.htm!
" For more information on ADVANCED-EVAL http://cordis.europa.eu/result/rcn/47026 en.html
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available to establish direct causality between suea and public good. In this

context, the introduction of alternative indicattiiat measure any spatial relationship
between the uptake of measures and the public g@ydprovide a better indication

of impacts on public goods such as water qualitydiersity and landscape than

aggregating existing indicators along the RDP scale

2.2.4 Micro — macro level consistency

A problem arises with consistency when the demandafi evaluation at one level does not
correspond to the required spatial or temporalescar the requirements of the programme.
This is because, while the intervention is at #renflevel, the evaluation is, in most cases, at
the ‘contract’ level.

A simple aggregation of the effects from micro leieemacro level is not always adequate or
correct to enable a description of effects at tteenm level. In the context of public goods,
the necessary observations (e.g. temporal andaspainpling strategies) do not support an
assessment of impact at micro level.

There are five methodological approaches considesed.ukesch and Schuh (2010) for
dealing with the micro — macro consistency at regi@r programme levels which are:

1) Statistical/econometric method for

a) Comparison of programme participants (e.g. farmmedfprocessing enterprises,
specific rural communities, etc.) with equivaleonrparticipants;

b) Comparison of programme areas with comparable mogrpmme areas (or with
other areas characterised by a different intersfitthe programme in question);
via estimation of direct and (under certain cowait) specific indirect programme
effects

2) Regional input-output models;

3) Micro-macro models (including Computable General uligrium [CGE]
framework);

The descriptions of micro-macro models contain fihst references to consistency
checks, but only for economic variables. Howewverthie rest of the text, there is no
such reference; instead the difficulties of scalingth directions) are noted.

4) System dynamics modelling (especially for assessipgcts in the environmental
field);

5) GIS based assessment tools

In the context of public goods and the deliveryenfironmental goods by RDP, of the five
approaches presented GIS-based tools in combinaitbreconomic modelling are the most
appropriate for micro-macro consistency:

“Modelling approaches are especially in the fiellemvironmental impacts limited in
their explicatory power. RD measure effects onein@ronment are more likely to be
seen in the real world rather than an abstract mModaus the observation of changes
in territories, where RD measures have been apm@reda common practice to assess
the impact on the micro scale and then add thesgaral pictures up to the macro
scale as well.(Lukesch and Schuh, 2010)

12



The key problem regarding micro-macro consistescinirelation to data. Indicators most
directly related to environmental outcomes areeoddd at the regional or national level.
While this data is important in measuring the eaesdults, it normally does not link farm
practices with the efforts made at all levels thaable the development of more sustainable
agricultural practices.

High-level aggregated indicators and proxy indicatcan ‘hide’ impacts and usually do not
give an accurate picture of the farming or envirental conditions at a specific location.
However, robust impact models which link farm levpkactice) with landscape level
(impact) can be designed to avoid inconsistenciBsangulation, i.e. the use of more than
one method for the same assessment, is anotheodnettincreasing consistency.

Possible solutions to deal with issues associati¢dl data include ‘logical’ or conceptual
approaches and not technical ones. These are:

* acommon framework or common elements of a framkewor

» use of comparable indicators and metadata;

» collaborative capacity-building and data platforthat allow data submission by a
distributed network of actors, potentially inclugifarmers;

» clarity on impact pathways across scales and gctors

» attribution of impact to various drivers or pregsiat the different levels;

* complementary capacities;

» platforms and openness for cross-scale dialogue;

e comparable legislative requirements;

* aclear incentive mechanism and cost-sharing athessiany levels; and

* multi-scale overview, audit pressure and mechanisms

Finally, a possible solution for consistency chedfsthe net impact assessment is the
comparison of aggregated micro-level results whig results of specifically designed macro
methods

13



3 Macro-level logic model.

3.1 Spatial context of the assessment

For the impact of RDP measures on public goodsy siscbiodiversity, water quality, soil,
and landscape, the geographic location of acti@ms bz highly significant. In relation to
public goods such as climate change and animalaveglfthe activities are less, or not,
spatially correlated with impacts. In the case iofilversity, the effective positive impact of
RDP on the population of declining wildlife specasd available habitat relies on the spatial
relationship between existing biodiversity and ith@lementation of specific RDP measures.
Similarly, the relationship between agriculturatiaties and the quality of soil and water are
strongly spatially related which means that the esaneasure can have different levels of
impact depending on where it is implemented withiratchment.

3.2 The three logic models for macro level

The methodological framework has three differentmodevel logic models, one for each of
the three types of counterfactiialesigns. The steps within the three macro-levgiclo
models are the same:

Step 1: Definition of unit of analysis and the dstency of the indicators

a. Unit of analysis
b. Consistent indicators

Step 2: Creation of consistent spatial data

a. Spatially explicit data
b. Appropriate resolution

Step 3: Selection of Counterfactual Approach

a. Evaluation Option without Comparison Groups

b. Qualitative and Naive Quantitative Evaluation Opsie- ad hoc approach to
sample selection

c. Statistics-based Evaluation Options — explicit apph to sample selection

Step 4: Net Impact Assessment

a. Micro-macro consistency
b. Net impact assessment

3.2.1 Step 1: Definition of unit of analysis and the dstency of the indicators

Following the selected counterfactual approachh whe available data, the first step in the
macro-level logic model is to identify a unit of aysis Eehler! Verweisquelle konnte
nicht gefunden werden.). At this stage the evaluator needs to considemntbst appropriate

8 See for more detail D3.3 Report on the methodoligramework for counterfactual development

° Unit of analysisis the most elementary part of the phenomenore tarfalysed and its definition influences the
design of analysis and data collection (Frankfaathmias and Nachmias, 1996). For more detail seo&e

2.4 of D4.3 Report on the theoretical and methogiold framework for micro-level
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unit of analysis given the available data and ttentified counterfactual approach. In
addition, the evaluator examines, as part of th@eninacro consistency, whether micro-level
results can be integrated into the macro-levelssssent (i.e. scaled up).

Available Counterfactual:
data Three approzches

indicatcrs

Scaling up of
micro level
rasults

Figure 3: Step 1 Definition of unit of analysis ahé consistency of the indicators

For the selected unit of analysis, the evaluatmisiciers whether the selected indicators are
consistent.Consistent indicatorsare those for which micro-macro consistency can be
demonstrated (see section 2.2.4).

3.2.2 Step 2: Creation of consistent spatial data

The availability of spatially-explicit data is imgant for the assessment as, potentially, it can
assist in the provision of quantitative evidence d¢ausal relationships between RPD and
impact on public goods. The availability of spatigta determines the type of analysis that
can be conducted for each of the three countedbapproaches.

Spatially
explicit data
Multiple

indicators*

Appropriate
Consistent resolution
indicators

Single
indicator

Spatially )
explicit data Scaling

Appropriate

resolution

Figure 4: Step 2 Creation of consistent spatisd dat

At a macro level, it is desirable that the impassessment is able to incorporate multiple
indicators as well as single indicators. Theremaethods that give the evaluator the option to
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consider multiple indicators for an impact assesdntéowever, these differ from the method
for single indicators. Therefore, with the consistendicators, the evaluator has to decide
whether the assessment will be based on a sindleatior or multiple indicators. For the
application of multiple indicators, the evaluatoillwse the macro-level logic model for a
single indicator assessment, separately with eadicator, as well as for the multiple
indicator assessment. The use of multiple indicatethods for the impact assessment is
considered to lead to a more robust net impactassnt.

Ideally, an assessment will take place with dasa tlave the sanmspatial resolutionWhere
there are spatial data at different spatial regwist(e.g. spatial support for economic actors
at a municipal scale, water quality data ta a rivasin level, soil data for individual soil
units), an extra step is required prior to analysisvhich the spatial resolution is harmonised
either through up-scaling or down-scaling methada single resolution.

3.2.3 Selection of Counterfactual Approach

The three different counterfactual approaches lea@ selection of different evaluation
methods, which have specific capabilities to asdesampact of RDP on a public good given
the unique combination of indicator and data awdlity conditions with which the evaluator

is working.

The methods foevaluation options without comparison groug§&igure 5) can be divided
into those using spatial and non-spatial datafembhodelling process. For non-spatial data of
single or multiple indicators,Computable General Equilibrium (CGE) and Partial
Equilibrium (PE) modelling frameworksan be used to deal with situations without
comparison groups. Temporal dimensions of envirarielempacts are directly incorporated
in the dynamic modelling framework and policy imgzaare quantified based on before and
after simulations. The modelling framework providée flexibility to simulate different
counterfactual scenarios and the regional difféaéinh enables the interpretation of indirect
effects at a macro level, such as displacementsabdtitution effects. Care must be taken
with respect to the assumptions applied to impldatem of the policy measures in the
modelling framework to ensure that the causal ieiahips of the policy measures and
related land-management changes are theoreticaltyds

For spatially-explicit data, there are three défgrmodelling methods that can support single
and multiple indicators. These methods each havgquancontributions to make to the
evaluation. For examplepatial econometricgs specifically able to disentangle the external
impacts of other intervening factors from the eonimental changes which can be directly
attributed to the policy measure or programme. Harespatial econometrics has not been
tested in the ENVIEVAL project, as a separate FRY oject focussed solely on the
application of this method in RDP evaluations (SPABtoject).

Reinhard and Linderhof (2013) conclude that theigpaconometric models tested provide a
suitable method to assess environmental impacBD#s at a macro level. This allows the
incorporation of counterfactuals through analysiegions with different spending on the
measures and different historic and prospectivevgays of development of biodiversity and
water quality. However, substantial data requirameior these methods can limit an
application for macro-level evaluations of envire@ntal impacts.
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Finally, landscape metricexplore the causal linkages and the consistenayiofo-macro
linkages. The use of changes in landscape spag#ian of land cover and use associated
with RDP measures compliments that of changes envikibility of land cover and use
associated with RDPs, for interpretation with respe landscape character. The combination
enables the assessment of a broader set of netseffied better captures the complexity of
environmental relationships with respect to therati@r of the landscape and thus the public
good. Local environmental characteristics are ety and explicit analysis of micro and
macro levels are consistently combined.

Counterfactual processing
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( Consideration of spatial h
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explicit data L linkages
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ppropr.la € —)[ Landscape Metrics ]— Consistent micro-macro
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linkages
\ J

Figure 5: Step 3a Evaluation option without comgamigroups

There is a range of different methods Iaive Quantitative Evaluation Optionwith anad
hoc approach to sample selection (Figure 6). Ircdse of multiple indicators with no spatial
data, methods such ascological foot-printing and multi-criteria evaluah allow the
evaluator to examine non-spatial and spatial méerel heterogeneityMulti-functional
zoning is a spatial multi-criteria analysis which can sidler the spatially-correlated
heterogeneity of multiple indicators.

In the case of a single indicator without spattaikplicit data,hierarchical samplings the
method use to explore the consistency of micro rmadro linkages. For spatially-explicit
data,spatial statisticxan assist in establishing robust causal linkagelsexamine consistent
micro-macro linkages. For specific public goodshsas landscape and HNV, there are
specific spatial statistics (e.g. landscape metritsat are established methods of assessing
these public goods and are being examined forrueeiRDP evaluation process.

The most comprehensive assessmerftaistics-based Evaluation Options with explicit
approach to sample selectidifrigure 7). The methods used in this counterfacipgpiroach
are able to use single or multiple indicators fog assessment. With access to good quality
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data, the evaluator will be able to build the intpassessment on robust causal links,
constituent micro and macro linkages and disene&aR@P impacts from external impact.
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3.3 Contributions to net-impact assessment

The overarching goal of the evaluation is to assestsimpacts of the RDPs. The EU
evaluation concept strictly differentiates betw@engramme outputs (physical units), results
of measures and combinations of measures undatiffeeent focus areas, and programme
impacts at macro level on participants and nonippants. While results reflect net-effects
on participants or participating areas, which aopp®sed to be measured with result
indicators, programme impacts include direct ardir@ct effects on participants and non-
participants. Indirect effects at macro level im@usubstitution, displacement and multiplier
effects. Basically, programme impacts reflect mediang-term effects beyond the
immediate effects on participants (or participatamgas) that can be observed at community,
regional level or programme area.

The EU concept of taking into account the differémect and indirect effects as part of the
net-impacts is complex and requires a triangulatblifferent evaluation methods across
micro and macro level. However, given the differemtthodological challenges and data
issues faced when making environmental evaluatidhg main objectives of the
methodological framework is to identify specificntobutions of methods and approaches
moving closer to a theoretically sound net-impasieasment.

Examples of particular contributions of the seldat@aluation methods and approaches at a
macro level which address the main challenges ighdighted in the yellow boxes in Figures
6 to 8, and are explained in Section 3.2.3. Incmext of macro-level indirect effects, one
of the main contributions of using dynamic geneoal partial equilibrium models, for
example in the assessment of climate stability otgpaf RDPs, is the explicit consideration
of indirect effects such as substitution effectsusdng within and between different land-use
sectors as well as capturing displacement effett&ldG emissions between different
regions. However, the explicit consideration of timdirect effects in macro-level
assessments requires spatial and non-spatial tat#fiwient quality and quantity to enable
the application of specific macro-level modellingppeoaches or spatial econometric
approaches.

Another key contribution to a net-impact assessnetiite improvement of the consistency of
the results across micro and macro levels. An el@anmmpFigure 7 is the use of landscape
metrics, e.g. to assess landscape or HNV impactRRP measures. Landscape metrics
includes explicit analysis of micro and macro lsvahd improves the consistency of the
micro-macro linkages of the net-impact assessment.

Macro-level evaluations can build on the upscabhgicro-level results or apply a separate
macro-level evaluation approach. The latter woualdude the combination of a ‘top-down’
macro-level approach (e.g. models with nationakgronal coverage) evaluating programme
impacts with a ‘bottom-up’ micro-level approach essng net-effects of different measures
or measure combinations. Both cases require pidiisiand consistency checks to be
carried out in relation to the data used as inpdt the comparison of the results at different
levels. Section 3.4 explores the plausibility andsistency checks in more detail.
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3.4 Consistency with micro level

The evaluation framework includes a number of @intthe process where the evaluator
should examine the consistency between the micdbraacro levels. These micro-macro
consistency checks ensure that the final resudtsaust and consistent.

There are two main points in the evaluation framéwthat require a micro-macro
consistency check:

1. The selection of the unit of analysis and the idieation of the consistency of the
selected indicators (step 1);
2. The assessment of the net impact (step 4).

When considering the unit of analysis for a maeneel assessment, the evaluator will take
into account the micro-level assessment and itdteesThe unit of analysis should reflect a
scale of the assessment which can be applied ab @i macro levels. Simple aggregation
of farm-level (micro level) results to larger are@®ssibly along a different scale (i.e.

catchments, landscape types, as well as admiivgyamay not have consistent boundaries,
due to farm boundaries not falling within the uoitanalysis for macro level. For example,

farms may be in more than one catchment/landsogpee twhile administrative boundaries

may not be consistent with the public good bouredafi.e. catchment boundaries).

For the net impact assessment, it is importanttti@tesults of both micro and macro-level

assessment are consistent. They are accepted sistenh if results of these assessments
show the same trend in relation to impact, evehdfevaluator has used different indicators
or methods for the assessments.

The main challenge for the consistency with mi@eel is the causality between farm-level
action (micro) and beyond farm boundary changeinBgrporating the consistency checks in
the evaluation framework both at the beginning #relend of the process, evaluators are
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reminded at critical moments to integrate the mianal macro-level assessment that will
benefit the quality of the net impact assessmemiirBhmental impacts consist of direct and
indirect effects and are driven by different intamng factors at micro and macro levels.

Reviewing the intervention logic and causal relaiops between the measures, the required
changes in land management practices and envirdahwrange needs to achieve clarity on
impact pathways across scales, levels and actbisisran important conceptual basis for the
assessment of the plausibility of the results atronend macro level. In many cases, Iin
particular due to data gaps, this can only be dana qualitative way by reviewing the
importance and expected direction of change th#erdnt indirect effects or other
intervening factors might have at micro and maexels. The key question is whether or not
the conceptual basis or framework can be usedptaiexthe differences between micro and
macro-level results (i.e. an attribution of thef@iénces in the results or impacts to various
drivers or effects at the different levels) andstiruthe validation of their plausibility.

In addition, the triangulation of different methoalsd approaches used to evaluate impacts at
micro and macro levels can be used to validatectmsistency of micro and macro-level
results. Results of macro-level impacts based erufiscaling of micro-level results can be
compared with macro-level impacts based on theiagmn of a specific macro level
method or approach (e.g. a macro-level modellingr@gch or a specific calculation of
indicators at macro level). For example, up-scaieidro level results of water quality
impacts of RD measures at farm level (using thécatdr GNB) can be compared to results
of an assessment of GNB at catchment level. Howdher combination of a bottom-up
approach based on micro-level evaluations of thHierédnt RD measures at micro level
(followed by an upscaling of results) and a top-dapproach of macro level using a specific
macro-level method to assess RDP impacts requufgient resources and longer-term
evaluation contracts. In other cases, a trianguiabf methods will probably rely on
gualitative approaches to validate quantitativeluat#gon results such as focus groups or
stakeholder / expert interviews.

4 Results from the case studies

4.1 Synthesis of the logic model application

In this section the experience gained with the afsthe logic models in the case studies is
captured. Not all the case studies conducted aaviacel assessment for the public good
being tested. Three case-study approaches arg¢emtéd at micro level (Table 1): Corncrake
density (BW-LT), GNB+water use/ha (WQ-DE) and Imedgd animal-based indicators
(AW-DE).

Most of the approaches tested in the case studiesspatial data, with only three unique
approaches that do not use spatial data. The nhk@oebfunctional units/unit of analysis
varies significantly between the different appragchHrom country to public good. The
majority of case studies carrying out a macro-lessessment tested upscaling approaches of
micro-level results.
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Table 1 Summary of the macro-level ‘paths’ throtigh logic model — leading to a number of differevecro-
methods

Case Upscaling Spatially
stud Counterfactual |Micro-level | Functional unit | explicit Selected approaches
y results data
BW-HU Naive y Country Y Farmland Bird Index
counterfactual
BW-LT Corncrake _densny/ multiple
regression (micro level only)
Without .
CC-FI comparison n Country N GH(.B. _emission and  genefal
equilibrium model
groups
Naive . .
CC-IT counterfactual |V Region N Footprint approach
HNV-IT Naive y Region y HNV score and multi-criteria
counterfactual assessment
Naive . Ecotone diversity and spatjal
HNV-LT counterfactual |7 Region y statistics
L-GR Naive y Landscape v Land cover change/wsual amen
counterfactual and spatial analysis
Naive Landscape/ Landscape structural indicators g
L-SC n . Y . >
counterfactual region spatial statistics
Naive Landscape/ Visibility of change in land use and
L-SC n . Y
counterfactual region cover
L-SC Naive n UAA/ region Y Natura2000 and spatial analysis
counterfactual
Naive Soil organic matter content a
SQ-HU counterfactual | Country Y sampling method
Naive Soil Carbon (in tonnes/ha + me
SQ-SC counterfactual | " Sub-catchmentsy in arable land in megatonnes) and
Geostats Modelling (INVEST)
Naive Soil Erosion and  Geostg
SQ-SC | counterfactual |" Sub-catchmentsy Modelling — USLE (InVEST)
WQ-DE GNB+yvater L_Jse/ha and biophysi
modelling (micro level only)
Naive Water Mineral N content and pairwise
WQ-DE y . n . .
counterfactual protection area comparisorand regression analys
Without . . . . .
WO-FI comparison n Representative y Nitrogen reducupn and biophysig
farm structure modelling
groups
. Specific site o . .
WQ-GR Naive y the NVZ ofly GNB+yvater use/ha and biophysi
counterfactual ) modelling
case study area
Integrated animal-based indicatprs
AW-DE and multieriteria  (micro leve
only)

Although efforts were made to include samples ainterfactual designs based on elaborate
statistics in the case studies, this proved ndtiliéa The approaches for most case studies
were limited to a naive counterfactual design \aithad-hoc approach to sample selection. In
addition advanced modelling approaches without @mpn groups were used. The
following sections provide some background to wiagec studies were unable to include
more advanced counterfactual designs.
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4.2 Synthesis of the experiences (positive and negative

The following is a summary of the experience focleaf the public goods, which was
recorded by indicator and method tedfedhe summaries focus on the issues that have
arisen during the case studies in general, and mapeeifically in relation to the data
requirements and the methodology.

Biodiversity Wildlife Hungary - BW-HU

Positive experience

* There is good quality data for a relatively longéiscale.

* The sample data available (bird census) for thecsadl macro-level indicator (Farmland
Bird Index - FBI) are representative for use abantry level and provide the possibility
of combined before-after and with-without companiso

* The macro-level data available from 1999 to 201gpsut a robust long-term biodiversity
assessment.

* FBI has proven to be a robust indicator of farmlarmatliversity.

Negative experience and limitations

» Tests rarely involve the assessment of additiontdrvening factors (environmental,
farmer behaviour), which may cause interpretatioalenges.

* The formation of participant and non-participanbus faced challenges, as spatial
selection of biodiversity survey points have ndloiwed the spatial distribution of parcels
contracted under AEMs or other rural developmerdsuees.

Biodiversity Wildlife Lithuania- BW-LT
The Lithuanian case study has not conducted a raceb assessment.
Climate Change/Climate Stability Finland - CC-Fl

This case study is a macro level only assessmesgdban the DREMFIA sectoral model,
CO, equivalent GHG-emission measures.

Positive experience

» The DREMFIA sectoral economic model allows a nundddrefore-after scenarios to be
simulated. That flexibility allows the evaluator ¢iecide which scenarios of a before-
after comparison are required for the counterfdcssessment.

 The DREMFIA sectoral economic model uses a wideetsaiof data (input and output
prices, demand for agricultural produce among abhtirat are continuously collected
and used to updated into the model.

* The model provides a methodological solution fouaions where non-participants do
not exist (or only in very small numbers).

* The model allows interpretation of displacement smloistitution effects.

19 For more detail see annex of D4.3 Report on thertttical and methodological framework for micreele
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Negqative experience and limitations

» Data are continuously collected and updated imtbédel, which means that unexpected
changes in data availability may be problematiofadel use.

* The model provides a strictly macro-level assess$niett builds on an aggregate micro-
level farm response.

» This macro-level model does not identify local irofza

* Training is needed to use the model.

Climate Changeltaly - CC-IT

Carbon Footprint (CF) used for this case study medl-established method to estimate
carbon emissions from functional units having dgfg structural and management
characteristics. It is conducted at process or flaxal (i.e. micro-level approaches) which is
aggregated to a macro level.

Positive experience

» The aggregation of micro-level results to a regiolexel has been realised using
coefficients to include all the crops not analyaedicro level.

Negative experience and limitations

» Statistical representativeness has not been \etrifie
High NatureValueltaly - HNV-IT

Positive experience

* The HNV indicator requires specific data on langlapintensity of the farming systems
and presence of wild species linked to farmland.

* The aggregation of FADN data at a regional leved been realised using geostatistical
interpolation (Kriging method) to define the probiyp maps on the regional distribution
of HNV from farm-level data.

Negative experience

* The data available are not sufficiently exhausteither in terms of the range of species
covered, geographical coverage and ecological sityerand they are not updated with
sufficient regularity.

* RDP participants in FADN samples at regional les& not sufficiently representative
for aggregation to macro level and use of elaba@ttstics-base models.

* Macro-level analysis has only been carried oubfue year.

High Nature ValueLithuania- HNV-LT

Positive experience

* The method and spatial IACS data can be used ablest robust causal relationship at a
macro level.
* Good resolution spatial data on micro level dovaligpscaling to a macro level.
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Negqative experience

» The data available only allow a quantitative assesd of the RDP impact on the extent
of HNV but not on the (ecological) quality of HNV.

Landscape Greece- L-GR

Positive experience

* Macro-level assessment is based on the aggregatiomdicators calculated at a land
parcel level through the reclassification of lamer polygons.

* The data can be processed with standard GIS seftwar

» Macro-level results can be achieved through upisgalf spatially explicit micro-level
results.

Negative experience

» The assessment was limited to observing change.
» Indicators include quantitative information but a able to explain the effects.

L andscape Scotland - L-SC

Positive experience

» The methods tested have micro-macro linkages usiegretically based indicators
which can be applied to robust spatial units wiuah be interpreted with respect to their
contribution to landscape character.

* Land-cover monitoring data provide a detailed badsisthe assessment of landscape
structure indicators (baseline assessment). Laaddata recorded as part of IACS data
base are a valuable source of information.

» The methods tested can be used to generate indhvialdicators, which can be used in
combination to assess their suitability for us®DP net-impact assessment.

Negative experience

* Land-cover monitoring is infrequent and out of synth RDP programme.

* |ACS land-use data have gaps in relation to norcalgural land.

* Reporting of IACS land-use data is not as accusateand-cover monitoring in relation
to non-agricultural land use which has an advergapact on the landscape structure.
Land cover data (CORINE) may be more suitable.

Soil Quality Hungary - SQ-HU

Positive experience

* The sampling approach is based on a large numissmila$amples.
* Modelling approaches can be used effectively tissatthe data available for assessment

Negqative experience

» Time for evaluation was short. Farms were not $eteaccording to factors which could
influence impact at a macro level. There is no camspn of participating and non-

25



participating farms where all the influencing fastoare restricted to a minimum.
Selection bias in the comparison of farms could tvel addressed to a limited extent.

* USLE model has a temporal resolution of one year.

* CLUE model works at NUTS 2 level that is mainly tabie for a Europe-wide
comparison.

Soil Quality Scotland - SQ-SC

This case study is conducted in a data poor enviemb. National-level soil data monitoring
is too coarse for RDP impact assessment. Ther@foracro-level modelling approach has
been used for the impact assessment.

Positive experience

» The modelling approach is based on a robust antddeelmented theoretical model
(USLE) and relationship between soil carbon and lase.

* The results of the models are summarised and remex$ at a sub-catchment level, due
to the uncertainty in the underlying data and asialy

Negative experience

* Currently, soil monitoring takes place only at dioal level and not in a relevant
temporal dimension for RDP assessment.
* The data are unable to explain participation/nomigpation.

Water Quality Germany - WQ-DE

Positive experience

* Monitoring data are available for use in aggregatwithin water protection areas
(Nmin).

» The availability of monitoring data at differentvéds of detail for two time periods
allows an analysis of micro-macro consistency (Nmin

» External assumptions have been implemented to wmepconsistency between results at
micro and macro level (GNB).

Negqative experience

» Estimations for the macro level could be undertalkena detailed location analysis is
not possible due to limited data availability (GNB)

» Aggregation of data and limited information on fastructural data inhibits sound
statistical analysis (Nmin).

» Statistical representativeness between micro andravlavel results has not been
verified. Only estimations of environmental impa@s macro level were possible
(Nmin).

Water Quality Finland - WQ-FI

Positive experience

* The modelling approach allows assessments basdifferent counterfactual designs.
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* The model uses transfer functions that best dese¢hie environmental condition of the
area.

» The structural model uses micro-level data to consta representative farm at macro
level.

* The modelling approach requires quantitative andaklink for the indicator to the unit
of analysis, for which existing large databases gmdvious research supports
interpretation of causal links.

Negative experience

* The modelling and the transfer functions used atespatially explicit.

» The modelling approach is not easily applied byrtbe-expert, with the model requiring
updating consistent with the requirements and iotisins of the AEP. Thus updating
results with new data can be time intensive.

Water Quality Greece- WQ-GR

Positive experience

» Aggregation of the results at a micro level based (land parcel data) could be
undertaken at a regional level of the whole casdysarea due to the availability of
spatially explicit land parcel data for the whotea

Negative experience

* Due to the lack of IACS data at different time psino DiD approach could be applied.
However, the availability of annual IACS data slibbé possible for evaluators allowing
a DiD approach to be used.

* Farm level, which is the decision level for pagaiion in the various schemes, was
missing in the establishment of micro-macro linkage

* The micro macro consistency check revealed a sergsue since the differences of the
outcomes when using the scaling up of micro resultsthe macro approaches have not
been insignificant. On the contrary for some slaitses they seemed to be quite
important, resulting, in cases, to a reverse doaaf the difference between participants
and non participants.

4.3 Synthesis of general lessons and emerging datasissu

Generally the availability and quality of data #re most important factors in the evaluation.
They determine the quality of the macro-level assent and the counterfactual design.
Indeed data affect all steps of the macro-leveiclogodel and they are central to all the
identified challenges for macro-level assessment.

The results of the case studies reflect the migmbé&tween the data required and the data
available to assess the impact of RDP on a rangriloiic goods. The mismatch is largely
due to differences in scale between public goodthedRDP.

To resolve the challenges posed by data qualityasadlability, it is important to consider

the complementarity of monitoring objectives betwebke different levels and to use that
complementarity to consider modifications to thenmaring strategy of both RDP and the
public goods in a way that it benefits both levelswever, field observational data as used in
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case studies for biodiversity and soil illustratettthe costs of generating sample data
suitable for the creations of robust counterfactwalchallenging.

The results provide suggestions for improving therent situation beyond obtaining more

data, which is not necessarily the answer. Dateciodn is expensive, and monitoring aims
to have the minimum amount of data necessary teiggdhe best quality assessment for an
intended level. Effective monitoring systems havearc objectives that define sampling

strategies and reporting scales to achieve acdegtalels of uncertainty in the results.

A robust assessment of comparison groups usin@eltbstatistics-based methods has been
proven to be difficult at a macro level. In mosseatudies, only a naive group comparison
could be done. This is mainly caused by data issuidls the need to have a large number of
different regions to allow for robust econometrissessments of comparison groups at
regional level also being an issue. In the SPARDjeot, spatial econometrics were
successfully tested at macro level using regionssacseveral member states and programme
areas. Normally, however, evaluation contracts ireqspecific assessments of the
programme area and data access for a single ctwrtfaevaluator across several member
states or programme areas is likely to become ewere difficult. The use of elaborate
statistics-based methods for the assessment oftesfartuals with comparison groups is
more applicable at micro level.

Two ways of conducting macro-level evaluations mfionmental impacts emerge from the

experiences of the case-study testing. First, Uipgcaf micro-level results was possible in

most of the macro-level case studies, althouglisstatl representativeness could not always
be achieved due to data gaps. But using GIS-bagssthlsevaluation approaches potentially
provides a solution for consistent aggregation apstcaling of micro-level results to macro

level. Plausibility checks of the results are sisgge to review to what extent the occurrence
of indirect effects can be interpreted.

Second, solutions for macro-level evaluations basedspecific macro-level modelling
approaches could be successfully tested. Modethethods provide different opportunities
to fill the gap created by the lack of observatiodata availability or quality; however
modelling methods are not without their data iss&ées example, both of the climate change
case studies that estimate the impact on GHG emssare data demanding in their own
right. Another approach to deal with data gap$iésuse of geostatistical methods to assist in
aggregating data, such as the FADN data for the lddBé study in Italy.

The case studies for soil and water quality usedattiog approaches to overcome the data
limitations. Some of these models used for soilliguare more commonly used for the
prediction of the implications of climate changéhe than measuring the impact for RDP in
an ex-post assessment. However, their close céingalvith land-use change creates an
opportunity to use actual land use for an applcain an ex-post assessment. However,
models have their own limitations which can ranmgenfthe effort for their parametrisation to
validation of the modelled impacts with actual irofsa

The ENVIEVAL case studies have largely used esthbli causal links in the modelling
approaches. These causal links are usually witmid luse and the public good rather than
links between RDP action and the public good. Heheecausal links are embedded within
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the modelling approaches rather than actually bemepsured or established based on
monitoring data.

In the context of assessing landscape or HNV ingpdandscape metrics include explicit
analysis of causal relationships of changes in laoder and use associated with RDP
measures using a set of coherent indicators atonsind macro level. This improves the
consistency of micro-macro linkages of the net-int@ssessment. In general, establishing a
good causal link requires statistically-robust déda different possible combinations of
public good and RDP activities. Existing data sashFADN, IACS land use and CORINE,
in addition to targeted environmental monitoringg @aluable sources of information but the
challenges of integrating these data sources comynmohibits the creation of effective
comparison groups for the RDP assessment.

4.4 Consistency micro —macro level

As outlined in the Introduction, the macro-level thwological framework pays particular

attention to addressing improved consistency ofreanacro linkages as one of the main
evaluation challenges for the assessment of envieatal net-effects of RDPs and their
different measures. Macro-level evaluations camdbam the upscaling of micro-level results

or apply a separate macro-level evaluation appraashoutlined in section 3.4, both cases
require plausibility and consistency checks to bgied out in relation to the data used as
input and the comparison of the results at diffedenels. This section synthesises and
reviews the key findings and experiences from theecstudy testing in considering micro-
macro consistency.

Biodiversity (BW and HNV)

- The Farmland Bird Index (FBI) is well establishedeamacro indicator for biodiversity.
However, it has recognised limitations in relatitm micro-macro consistency. An
alternative indicator, the Number of Farmland Bihdgividuals (NFB), while using the
raw FBI monitoring data, has been shown to be mensitive at micro level and can be
applied in other member states. The introductioNBB strengthens the micro-macro
level consistency.

- The corncrake density is another alternative irtdickor use at a micro level which can
be derived from the raw FBI data and which represpacific causal relationships with
particular sub-measures.

Climate stability

- Two very different approaches have been testethtoassessment of the RDP impact on
climate stability. Both methods rely heavily onalktd micro-level data.

- The ecological footprint is assessed by crop type aggregated up to a macro level,
Regional level results have been realised througgfficients for all the crops not
analysed at micro level. Statistical tests are se to validate the results.

- The sectoral model is a strictly macro-level madglimethod built on non-spatial micro-
level data. Due to the non-spatial nature of thel@hamicro-macro level consistency is
based on external assumptions about profit maxtroisa
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Landscape

Soil

Water

The landscape metrics method creates separateoboémtually coherent indicators
for micro and macro level based on spatial stassti

Generally, there is consistency between micro- amatro-level assessments of
impacts on landscape although such assessmenbe ctrongly scale dependent.
Commonly-used EU-level land cover and use clasgibos (e.g. CORINE, EEA)
may be unsuitable for micro level because theynateat a sufficiently high spatial
resolution for use in the measurement of changetif®assessment of measures for
particular cultural landscapes or landscape fesattinere may be a need for more
detailed location-specific land-cover classificago

The use of landscape character assessments prosgideasis for linking the
interpretation of micro- and macro impacts on laages, but such datasets are not
available for all countries in Europe.

USLE can be used at a micro and macro level, howigvie dependent on model
input data quality; the application of USLE in bd@.UE and/or InVEST requires
substantial modelling effort.

Modelling approaches (CLUE, INVEST) are macro-lemgbroaches which are based
on micro-level causal relationships with land-maragnt practices.

The availability of monitoring data at detailed aadgregated levels from two
different time periods has allowed the assessmé&mhioro-macro consistency by
aggregating the micro-level data in the same wath@asnacro-level monitoring data
and comparing the results.

The experience of the case studies has shown tlwabd-tavel upscaling and macro-level
approaches are able to provide a level of micrormbayvel consistency. In the case studies,
only one of these options was used; however théd=rce in the micro-macro consistency
of an assessment of net impacts will be enhancteifesults of micro-level upscaling and
macro-level approaches can be compared for consiste
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5 Conclusions

The results from the case studies have shown hieasteps of the macro-level logic model
each provide an important opportunity for an eviugo control and improve the quality of

the evaluation. The selection of the unit of analyand assessment of the indicator
consistency create the foundation for a sound atiali The consistency between micro and
macro levels is checked at this stage in the psooégvaluation as well as during the final
net impact assessment.

Data quality and availability are critical constria on improvements of the RDP evaluation
and the quantification of the net-impact assessnidrg data-related issues are an inevitable
consequence of the limited integration of monitgristrategies within environmental
monitoring and RDP monitoring. Each of the monigristrategies is designed for unique
circumstances driven by public good, policy andorgpg levels as well as the cost of
observations. Many aspects of the RDP environmemiadct evaluation can benefit from a
consideration of integration of RDP monitoring wehvironmental monitoring programmes,
in particular the causal relationships and the isteiscy between micro and macro level.
Integration of the monitoring efforts does not afwaequire more data, but it does require
the development of a sampling strategy that cap@umssessments of change and policy
impact.

Technological and regulatory developments towamEnadata access, the provision of ‘big
data’, and its analysis, may, in coming years, route to addressing issues of data access.
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