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Executive Summary

The Common Monitoring and Evaluation Framework (MWE used for the evaluation of
Rural Development Programmes (RPD) (European Cosiomis 2006). The key
methodological challenges for the environmental daotpevaluation in relation to public
goods are: to provide evidence of true causalitylisentangle the effects of single measures
and the programme from other factors, to quantifigt-impacts at macro level, the
availability of viable body of evidence and clositigg gap between indicator measurement
and policy decision-making.

The objective of ENVIEVAL is to identify and testitable methods for the assessment of
net-impacts of RD measures and programmes agaah&treging baseline of pressures. These
assessments need to be carried out at a scalepapgeoto the representation of natural
processes In addition, the methodological frameworke developed in ENVIEVAL needs
to support the analysis of multiple benefits at thest relevant scale and to include the
potential for cumulative environmental impacts. gmprehensive assessment of the extent to
which the multiple environmental goals for the RBa¥e been achieved requires more than a
single methodology. This review explores a rangmethodologies which may address some
of the challenges and contribute to the developmérit flexible integrated methodological
framework for the assessment of environmental itspat RDPs at macro level. The main
objectives of the review are:

- To review and define suitable scales to consademacro level’

- To review the application of macro-level methaxpés in previous and current
evaluations

- To review new methodological developments whigdtirass existing challenges in
macro-level evaluations

- To recommend candidate macro-level methods &inig in the public good case
studies.

The methodologies for a macro-level assessmentwfamental impact of the RDP need to
overcome a number of challenges including an iatggn of scales (RDP and public goods),
a selection of an appropriate scale for measureshedicators, the establishment of causality
between overall RDP activity and changes in puldicods, as well as assessing
environmental impact at and across different ggagcal levels. Understanding the issue of
scale in the environmental impact assessment of RDExitical to resolve the current

challenges for the macro-level assessment.

Landscape science and hierarchy theory providengorntant theoretical and methodological

basis to develop this understanding. The definibbrandscape by the European Landscape



Convention is “An area as perceived by people, whobsracter is the result of the action and
interaction or natural and/or human factors.” Basedhis definition ‘landscape scale’ refers
to a spatial scale above the field-, farm- andllscale; and can be a catchment, an area of
coherent landscape character or a sub-unit ofaalatgion.

Spatio-temporal hierarchies in landscape procest®s classification according to temporal
and spatial scale/dimension. The advances in oeldat understanding complex systems in
this way are based on the dynamic processes ire thogsystems. In order to assess the
impact of RDP measures on the environment, it igoitant that both the action and the
measurement are placed in the appropriate contekieacomplex system. Hierarchy theory
may suggest that the measurement/indicator shaulat la higher level along the scale than
the RDP action.

The review of recent RDP evaluations in Austriayl&nd, France, Germany, Great Britain
(England and Scotland), Greece, Hungary, Italyhuania and the Netherlands included the

reported use of macro level (i.e. programme-leasessment, which is reported here.

Priority was given to review reports in the followgiorder:

1. 2007-2013 On-going evaluation reports and availalgost evaluation results,
cases with macro level reviewed
2007-2013 Mid-term evaluation, cases with macrellesviewed
2007-2013 Strategic Environmental Assessment, caisesnacro level reviewed
2000-2006 Ex-post evaluation reports, x cases mdbro level reviewed

2000-2006 Mid-term evaluation reports, x cases withacro level reviewed

o gk w N

Other relevant RDP evaluation reports, x cases avithunterfactual reviewed.

We have collated the reported macro-level (prograjnassesments explicitly mentioned in
the evaluation reports. Thus the accuracy and fsggciof the original evaluation reporting
drives our review results. For identified macrodeassessment we report on the type of
environmental impact indicator, type of analysisals, causality, net impact and link
between micro and macro. Where possible the typeethod used for analysis is classified
broadly into one of the five categories: multi-ecabampling, integrated/landscape,

guantitative and statistical analyses, scalingaralitative approaches.

In general the results of the review of macro-lewethodologies in the evaluation reports are

patchy. In many cases the macro-level evaluasobased on qualitative assessment often



using the evaluation questions (CMEF) or expertl@atar assessment, which suggests an
absence of evidence for causality between RDP atidedy of public goods. The reported
guantitative or analytical methods are almost asmon as the qualitative methods. These
methods seem to be simple tallies in many caseslambt explicitly and clearly include a
disentanglement of single measures and overall ranoge effects from other factors.
However there are a number examples of more comgtexintegrated methodologies and
multiscale approaches that do aim to address $Bigei (Lower Saxony — HNV and water
quality, Austria - wildlife, Veneto — landscapeddfrance — water quality).

The methodologies vary per public good. The replomethods include:

» Climate change — estimation and aggregation

* Water quality — impact coefficient, index for leved pollution of macrodescriptors
(LIM), OECD methods, monitoring networks, and catelies

* Biodiversity wildlife — paired comparisons betweareas participating and non-
participaring

* Soil — modelling erosion loss

* Landscape — Shannon index and choice experiments

* Animal — disaggregate analysis

Overall, there is a demand for more integrated ouilogies as reported by Austria and
Lower Saxony which also enable the assessment @mv&@onmental impacts at macro level.
The review of the recent evaluation reports corgadnmhe key challenges for macro-level
evaluations highlighted in the introduction and &agised the need for the integration of

new methodological developments.

The emphasis of the review of new methodologicaktigments is specifically on methods
for a macro-level assessment of the environmentphct of the RDP and its key challenges:
determination of true causation, aggregation okeatinomic, social and environmental net-
impacts of RDP, and a cost-benefit analysis. Tloeeefa modified classification of

approaches has been chosen for the methodologiefidot the demand for methods that can
address complex challenges: statistical approa@rarchical and multi-scale approach,

spatial analytical approach, multi-criteria apptoand integrated/landscape approach.

The results from the review show clearly that aooiethodological progress has been made

in recent years to improve a range of aspects degathe environmental impact assessment



of RDP measures, although many methods to daterdyeapplied to ex-ante rather than ex-
post assessment. The most important methodologgsedlopments are the advances made in
relation to multi-criteria, spatial analytical appches and integrated approaches, as well as
efforts made to address the scale mismatch betve@emomic and ecological/natural
sciences. These developments are able to comribuaddressing the challenges posed by
the demand for measuring the impact of RDP aatisdinvestment on the delivery of public

goods.

There is evidence that just tallying the implem&ataof the measures does not equate to
successful delivery of public goods and that itslo®tter to the success of RDP where and
how measures are implemented. At the same timesslie of scale in relation to measuring

impact has also been shown to be important. Evelehcause and effect between RDP and
public goods is largely limited to biodiversity (diife) and water quality.

The methodologies used for the macro (programme)l@ssessment is patchy and in many
cases is not actually making an assessment atgmoge level but at measure level. Multi-
criteria analysis, in particular agri-environmentaotprinting, is the most promising
approach to assess the complexity of assessingplautheasures. However a key challenge
will be to take this meaningfully from farm leved regional and national level. In this
context, lessons from other methodological appresdbr scaling and conceptual integration

may be valuable.

Based on the developments towards integrated @&ssets macro-level assessment should
probably focus not just on the overall programme&easment (i.e. effectiveness of
investment), but more to the wider environmentapact which can be at different
geographic scales. This does require the inclusi@patially-explicit analysis at appropriate
scale levels. Previous EU projects have addreasaamber of relevant issues in the effort

for integrated analysis.

Recent developments in spatial econometrics incypah address the need to include
spatially-explicit analysis at appropriate scaleels. The case study applications of new
spatial econometric models in the SPARD projectehadicated that such models have the
potential to assess and quantify net-impacts aranlavel, which was confirmed as one of
the key challenge for macro-level evaluations ia stlakeholder interviews and workshop
discussions. Including spatial econometric modelghe ENVIEVAL case studies would
enable the testing of the suitability of spatiabmametric models to address the challenge to



assess net environmental impacts of rural developmeasures and programmes at macro
level. However, a potential limitation for the ustespatial econometric models is their large
and complex data requirements. The data requirenagnt availability need to be assessed in
more detail in the next task to ensure that feasdase study areas with sufficient data

infrastructure can be selected and validated wighSRG.

Both the review of the evaluation reports and titerviews with the evaluators showed that
complex methods and models have rarely been uspdsnevaluations. Hence, a potential
lack of experience and methodological skills inngscomplex gquantitative methods for
environmental evaluations needs to be considerdigeirselection of case study methods and
the development of the methodological frameworke Thportance of different stakeholder
aspirations and capacities across the EU MembdesSfar the comprehensiveness and
quality of RDP evaluations was also raised durhmg dtakeholder workshop. The suitability
of the selected candidate methods for case ststipge and consequently for inclusion in the
methodological framework, needs to be consideredeurdifferent circumstances with
respect to data availability, and stakeholder asipins and capacities in the different member

states.

The main gaps in the current knowledge and canrelichetthods for the case study testing are

synthesised below.
Main gaps in the current knowledge:

» 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

» the need to incorporate the spatial context arganticipating areas.
Candidate methodologies:

* Increasing evidence base
o Hierarchical approaches
= gystematic and consistent sampling method (Gabtial.,
2006, 2010; Concepcion et al., 2012; Deconcharal.et
2007)
= use of typologies (Righi et al., 2011; Anderserlet2007;
Teillard et al., 2012)



= scaling (up- and downscaling - Ewert et al., 2011)
0 Spatial analytical approaches —
= landscape metrics - the flexible whole-landscapéetimg
framework by Ferrier and Drielsma (2010)
= gpatial econometrics — by Reinhard et al., 2013nted
and Linderhof, 2013
Assessment
0 Multi-criteria analysis — agri-ecological footprint
0 Spatial econometrics

o Landscape zoning and multi-functional hotspots
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1 Background

1.1 Introduction

The Common Monitoring and Evaluation Framework (IS used for the evaluation of
Rural Development Programmes (RPD) (European Cosioms 2006). The key
methodological challenges for the environmental daotpevaluation in relation to public
goods are: to provide evidence of true causalitylisentangle the effects of single measures
and the programme from other factors, to quantifigt-impacts at macro level, the
availability of viable body of evidence and clositigg gap between indicator measurement
and policy decision making (Lukesch & Schuh, 2010)addition, across Europe there are
marked differences in the implementation of the RBBEIf and the indicators across the EU
(Dwyer et al., 2007; Zucker, 2006) and heteroggraitrural environments and of the public
goods provided by agriculture. Measures are oft@plemented in combination which make
it difficult to disentangle the impacts of singleeasures (Cooper et al., 2006) and many
environmental impacts of RDP measures are sitefisp@tolze et al., 2000; Whittingham,
2011). This has raised the demand for a flexiblaliation framework (Mortimer et al.,
2010) and integrated methodological developmenti@embH and AEIDL, 2008).

The CMEF uses a systematic approach based onentésa logic which links a hierarchy of
policy objectives to a hierarchy of indicators whigim to measure the extent to which the
objectives are met. However, the intervention lagioot yet supported by robust empirical
evidence of causality; in many cases it is basedoommon sense (Primdahl et al., 2010) and
guestions have been raised whether it is apprepaiadl possible to assess the environmental
impact of RDP effectively in that way. Kleijn et. §2001) were the first to question the
effectiveness of AES on biodiversity. In the contekEASY, Kleijn and Sutherland (2003)
reviewed the effectiveness of agri-environment seseon biodiversity. Based on 62 studies
they concluded that there is limited research fgpseut an assessment of the effectiveness of
agri-environmental schemes. CMEF has been cutitizy the European Court of Auditors
(2011) for the lack of verifiable quantitative iodiors resulting in a reliance on output
indicators and the lack of cost-effectiveness asseat of indicators, monitoring systems and

evaluation methods.

The environmental impact of RPD is assessed atranuge level through only a small
number of impact indicators: reversing biodiversigcline, maintenance of high nature value

farming and forestry areas, improving water quadihd contribution to combating climate
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change (European Commission, 2006). In recensymagress has been made in relation to
the challenges of RDP evaluation, including an graeed ex-ante assessment of agri-
environmental policies (SEAMLESS), interdisciplipanodelling and quantitative methods
(ADVANCED-EVAL), and integrated farm-level assessihe(AE Footprint). The
SEAMLESS tool is a comprehensive method of integgatthe multiple aspects of
agricultural systems which includes aspects ofwider environment only as a resource or
driver for the agricultural system; SEAMLESS doed mcorporate the delivery of public
goods through agricultural management. ADVANCEDAEVhas developed advanced
(econometric) quantitative methods to improve eteaand ex-poste RDP evaluations. AE
Footprint has developed an integrated farm-levedessment of RDP. An assessment
framework was developed based on existing AE schdardhree broad policy objectives on
agri-environment issues (natural resources, bioslitye and landscape) and three broad
aspects of farm management (crop and animal huspapldysical farm infrastructure, and

natural & cultural heritage).

The objective of ENVIEVAL is to identify and testitable methods for the assessment of
net-impacts of RD measures and programmes agaah&treging baseline of pressures. These
assessments need to be carried out at a scalepappeoto the representation of natural
processes. In addition, the methodological fram&worbe developed in ENVIEVAL needs
to support the analysis of multiple benefits at thest relevant scale and to include the
potential for cumulative environmental impacts. dmprehensive assessment of the extent to
which the multiple environmental goals for the RBa¥e been achieved requires more than a
single methodology. This review explores a rangmethodologies which may address some
of the challenges and contribute to the developmérait flexible integrated methodological
framework for the assessment of environmental itspat RDPs at macro level. The main

objectives of the review are:

- Toreview and define suitable scales to considémasro level

- To review the application of macro-level methodadsgin previous and current
evaluations

- To review new methodological developments whichrassl existing challenges in
macro-level evaluations

- To recommend candidate macro-level methods foingesh the public good case

studies.
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2 The Issue of ‘Scale’

The meaning of ‘macro-level’ in the context of emvimental impacts of RDP is ambigous,
because it depends on the scale used to measumaphet. In this section we explore the
current discourse on scale that lies at the hdahteoRDP’s challenges for the assessment of

environmental impact.

Both natural and social scientists use the conoépscale and report by spatial units.
However they base their application on very différetheoretical backgrounds.
Consequently, the collection, analysis and repgrtof data, as well as the analysis
undertaken, can be significantly different (Gibsdral., 2000). Contributions to the discourse
on this issue have emerged from both natural seieamod social science communities
(Schneider, 2001, Keshkamat et al., 2012, Adgeal @006), as well as from systems and
complex science communities (Cash et al., 2006s@iket al., 2000; Veldkamp et al., 2011).
The differences are best illustrated by Vermaai.ef2005) in their study on the matching of
scales in spatial economics and landscape ecologpncludes that the evidence for the
latter is collected from real-world landscapes asxbgnises a nested hierarchy in complex
ecological systems (Veldkamp et al., 2011), whdernmmists use data compiled by national
bureaux of statistics, which are often aggregatetie level of administrative units (Vermaat
et al., 2005). The Millennium Ecosystem AssessniiliEA, 2003) distinguishes the terms
‘scale of observation’ and ‘scale of the phenoménon which the former ‘scale’ is a
construct of human measurement and the latterstsake that each natural phenomenon has.
The scale is the vertical axis along which any cigj®f interest are ranked, like on a ruler,
while level is a fixed rank or horizontal layer arscale, where all units belong to the same
category (Figure 1). Spatial units can be homogesspatial entities like pixels or landcover
classes, heterogeneous spatial entities like adtrative boundaries (counties, postal code

areas) or temporal units (Fekete et al., 2010).
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Figure 1 Explanation of the main working terminology used for scale, level and unit (Source: Fekete et
al., 2010).

An extensive literature review into spatial scalsnmratch by Pelosi et al. (2010) suggests that
a solution for the spatial scale mismatch can beddn a systematic approach that integrates
ecological and managerial processes and in a mocerate use of terminology and
theoretical frameworks. Gibson et al. (2000) ps#pa definition of ‘scale’ asa“spatial,
temporal, quantitative, or analytical dimension d¢e measure and study a phenomeand
‘level’ as a location along a scale as the unit of analysiatthre located at different
positions”.

Measured aspect: dimension

Measure: scale

Position on scale: level
Figure 2 Schematic illustrations of scales, levels and dimensions (Source: Vervoot et al. (2011).

Vervoort et al. (2011) introduce the concept ofridnsion’ (Figure 2) as the basic structure
of analysis, which allows for recognition of muligity of possible scales. They identify

levels (e.g. micro, meso, macro) as positions aoae; however, when multiple scales are
being used, the reference to macro or micro leaal lme ambiguous. The different possible
scales that fall under this definition are commonlgrmative; an exception to this is

cartography where the term ‘scale’ is a numeriedior (e.g. 1:10,000) of the measured
distance between two points on a map comparedetantbasured distance on the ground.
Two maps that show the same two points on the gkobat on one map the distance is
shorter than the other, then the scale of the foimemaller than that of the latter. This is

referred to as a difference in resolution. Sotlfiersame size of paper, it is possible to show a
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larger area of ground (this is the extent) withmealer-scale map than a larger-scale map. As
a guide, the national mapping agency of Great Bri(®rdnance Survey) refers to ‘large
scale’ as 1:10,000 and greater, medium scale &0D@ and 1:50,000, and smaller scale as
anything smaller (e.g. 1:250,000). In Great Britdield boundaries are mapped at scales of
1:25,000 and greater, which is the minimum scaésldsr mapping boundaries for fields for
use in IACS. Fields of 2,000 ha and above musthog/e on a map of at least 1:25,000, and
those smaller than 2,000 ha on maps at a scalel@foDO or greater. However, typically in
environmentally-related studies, the term ‘smadllacis used to refer to ‘small area’ relative
to ‘large scale’ which is used to refer to ‘largea. There is no quantitative metric which

can be used to clarify between small and largeescal

In Europe, a range of monitoring programmes (ecoddgwater, soil, landscape and land
use) potentially can provide an important sourcentdrmation to support the macro-level
evaluation of RDP but this requires greater effortdata and methodological integration.
There is a growing demand for integration which lealsto research in integrated assessment
in particular for the sustainability of agricultlisystems. Integrated assessment recognises
the following key challenges: aggregation versusaggregation, treatment of uncertainty,
integrating qualitative and quantitative knowleddmyilding up scientific and political
credibility of integrated assessment models, aneldping comprehensive and transparent

scenarios (Bezlepkina et al., 2011).

Cash et al. (2006) discriminate different typessodles and levels, emphasising the cross-
scale and cross-level interactions in managingethgronment. As part of the scale review,
we have identified a range of different scales trat relevant for RDP (Figure 3). The
reference to macro level in the context of the RIaR refer to programme level, meaning the
overall/aggregated achievements by measures ifotlreaxes, as opposed to achievements
by individual (sub)-measure or policy objectivemwéver, macro level can also refer to the
wider context/public good (externalities) beyond tarm boundary (e.g. Concepcion et al.,
2008). For the purpose of the review of method@sgboth the above interpretations of

‘macro level’ are considered.

The methodologies for a macro-level assessmeniwfamental impact of the RDP need to
overcome a number of challenges including an iatggn of scales (RDP and public goods),
a selection of an appropriate scale for measureshedicators (Stoeglehner and
Narodoslawsky, 2008), the establishment of cayshlétween overall RDP activity and

15



changes in public goods, as well as assessingoemuental impact at and across different
geographical levels (Lukesch and Schuh, 2010; Meth&012). Understanding the issue of
scale in the environmental impact assessment of RDEritical to resolve the current

challenges for the macro-level assessment.

Hierarchy theory and landscape science providemoitant theoretical and methodological
basis to develop this understanding. Spatio-tenpdegarchies in landscape processes allow
classification according to temporal and spatialesdimension. Steinhardt and Volk (2003)
examine a hierarchical nested approach of watenstoetklling, drawing on hierarchy theory
which “suggests that when a phenomenon is studied at tecyllar hierarchical level, the
mechanistic understanding comes from the next |devel, whereas the significance of that
phenomenon can only be revealed at the next hitgvel”. The cross-scale dynamics in
complex and adaptive ecosystems have been expldéimedgh a nested set of adaptive
cycles operating at discrete scales in panarchgryh@underson and Holling, 2001). In
ecology, Schneider (2001) argues based on hierdhewyy that patterns in complex systems
measured at small scales do not necessarily hdadtgedr scale, because processes, structure
and variables seem to operate at discrete rangsesatd. Garmestani et al. (2009) have been

able to detect scale-specific patterns with a dignaity analysis.
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Figure 3 Scalesin RDP modified after Cash (2006)

The advances in relation to understanding compiestems in this way are based on the
dynamic processes in those ecosystems. In ordessess the impact of RDP measures on the
environment, it is important that both the actiam &he measurement are placed in the
appropriate context of the complex system. Hienar¢theory may suggest that the
measurement/indicator should be at a higher ldwelgathe scale than the RDP action.

The definition of landscape by the European Langis¢@onvention isAn area as perceived
by people, whose character is the result of theoacand interaction or natural and/or
human factors Prager et al. (2012) argue that based on thisiten ‘landscape scale’
refers to a spatial scale above the field-, farnd bbcal scale; and can be a catchment, an
area of coherent landscape character or a subebi@tnatural region. The importance of
landscape for the delivery of local and regionaisystem services is illustrated by Goldman
et al. (2007) through an example of local and neglicervices, pollination and hydrologic

services respectively (see Figure 4).

17



Figure 4 Four possible landscape
configurations that could promote certain
services. a) pollination, b) water purification,
c) critical mass of participating land owners,
d) landscape configuration  (Source:
Goldman et al., 2007).

3 Current Methods in Macro-level RDP Evaluation

The review of recent RDP evaluations in Austriagl&nd, France, Germany, Great Britain
(England and Scotland), Greece, Hungary, Italyhdania and the Netherlands included the
reported use of macro level (i.e. programme-leasfessment, which is reported here.

Priority was given to review reports in the follogiorder:

1. 2007-2013 On-going evaluation reports and availalgost evaluation results,
cases with macro level reviewed
2007-2013 Mid-term evaluation, cases with macrellegviewed
2007-2013 Strategic Environmental Assessment, caisesnacro level reviewed
2000-2006 Ex-post evaluation reports, x cases mdhbro level reviewed

2000-2006 Mid-term evaluation reports, x cases withacro level reviewed

o g bk~ w N

Other relevant RDP evaluation reports, x cases avithunterfactual reviewed.

We have collated the reported macro-level (prograjnassesments explicitly mentioned in
the evaluation reports. Thus the accuracy and fsggciof the original evaluation reporting
drives our review results. In Table 1 we have tistee number of evaluations with reported

macro-level (RDP programme) assessment by affgxtblic good and country.

More detailed results regarding the types of madevel assessment methods used in
evaluations are reported by public good in Tabldas 8. The report numbers refer to the
numbers in brackets behind the evaluation reparthe list above. For identified cases we
report on the type of environmental impact indicatgpe of analysis, scale, causality, net
impact and link between micro and macro. Wheresiptes the type of method used for
analysis is classified broadly into one of thee categories. multi-scale sampling (M),
integrated/landscape (L), quantitative and statistanalyses (A), scaling (S) and qualitative
(Q) approaches.

18



Table 1 Number of impact evaluations at a macro level by public good categories

Country |Climate |Water Biodiversit |Biodiversity |Soil |Landscape |Animal
quality |y(wildlife) |[(HNV) welfare
AT - 2 1 - - 2 -
DE - 6 9 2 1 - -
Fl - - - - - - -
FR 1 2 6 2 - - 2
EL - 5 9 - - -
HU - 1 - - - -
IT 3 8 - 1 - 6 1
LT - - - - - - -
NL - - - - - - -
UK 8 6 8 10 4 10 3
TOTAL 12 24 30 24 5 18 6

Tables 2 to 8 illustrate that the types of analysisd at a macro level are either qualitative or
guantitative. There are very few examples of medtis or integrated methodologies. In many
cases there is no reported information regardirgsttale, causality, net impact or the link
between micro and macro assessment. The informeipatchy and shows great variation

between the different geographic areas.

Table 2 Analysis of climate-related impact assessment at the macro level

Country M easure or | Impact indicator 5 =@l =
+ | Programme 215 '% = - °
o % o Q°
: §%g&%$3%é§%
@ F&8|l-5 O |zE&STEE
France 2| 221 Stand IPCC for estimating N20O emmissjonA
Italy 5 214, 221 Reduction of Nitrogen and CO2 emmissi ns,
(Veneto)
Italy 4 H/ Net carbon storage A v v
(Veneto)
UK > 111, 122, 214, 221|mpact assessment is based on evalu 1tioa v
(Scotland) 223, 225, 227 questions (by measure)
UK 5 Programme Impact assessment is based on evaIJat'Bn
(Scotland) questions (horizontal)
UK 214, 221 Surplus nitrate/ha
(England) Q Y N
Table 3 Analysis of water quality related impact assessment at the macro level
Country Measure or | Impact indicator 5 - —
© ©| >
+ | Programme 2158 % - °
o =% o Q
) §%§&a$3%é§%
@ F8|-58 O|zE&Q|TEE
Austria 2 | 214 Changes in gross nutrient balance A D)]Y( N
Austria 2 | Programme level Improvement of water tydGNB) A
DE (Baden 214 and othersStock density (LU)/ha)
Wuttenberg) derived from 214
2 (NB1, NB3, Q NN N N
ND2)
DE (Baden > Programme level Water quality discussed with inidicasuch Q N
Wuttenberg) as N-depositions and N-surplus
DE  (Lower > 214 A Y(s N v
Saxony) )
France 2| 214 Excess in nitrate use M Y V
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Country Measure or | Impact indicator 5 - —
+ | Programme A% g% E‘ - o
o o o =~
8 §§§§f§$§%fé§%
& |J| O |Z2E& a EE
France 4| M Nitrate reduction in surface water A
Italy (Puglia) 2 | IRENA Reduction of nitrate in groungter A
Italy (Puglia) 6 211, 212, 214,Index LIM (Level of  pollution A
221,223,226 | Macrodescriptors)
Italy (Veneto)| 4| F VI.1.B-1.2, VI.1.B-1.3, VI.1.C:1 A 1Y) N
UK (Scotland) > 111, 214,216,Impact assessment is based on evalu 1tioa v
225, 227 guestions (by measure)
UK (Scotland) > Programme levell Impact assessment is based on atioalu o)
guestions-horizontal
UK (England)| 2 | 214 Surplus nutrient per hectare Y
Table 4 Analysis of wildliferelated impact assessment at the macro level
Country Measure or | Impact indicator 5 =@l =
= Programme 215 '% % - °
Q o =
8 §§§?a$§%fé§%
& |J| O |Z2E& a EE
Austria 2 214 Farmland Bird Index L Y Y N
DE (Badeni4 212 Impact assessment is based on evaluati?j]
Wurtenberg) guestions (by measure)
DE (Badeni2 214 Crop diversity A N | N N
Wurtenberg)
DE (Baden{2 224 Impact assessment based on evaluati(w N
Wurtenberg) guestions
DE (Badeni4 212 Qualitative assessment / expert judgement
Wurtenberg) based on comparison programme design|an@ N N
habitat requirements of bird species
DE (Badeni4 214 Species diversity A N
Wurtenberg)
DE (Baden{4 214 Number of species supported A N
Wurtenberg)
DE  (Lower|l Programme Farm land index Q Ny N N
Saxony)
DE (Lower|l 121 Change in grassland area Y N
Saxony) (t)
DE  (Lower|2 214 (NAU/BAU | Number of indicator species
Saxony) B2 - result-oriented 0 N
grassland
extensification)
France 2 214 Recorded bird populations A Y
France 4 F Quantity & quality of bird species A
France 6 211, 212, 21Recorded bird populations A v
216
Greece 2 213, 214,22 Changes in extend of areas under successfxl
224, 226 management for improving biodiversity
Hungary 4 214 Bird species abundance A Y( v
s)
UK (Scotland)| 2 125, 212, 214]mpact assessment is based on evaluation
221, 223, 225,questions (by measure) Q Y
227
UK (Scotland)| 2 Programme Impact assessment is based on emluatb
guestions (horizontal)
UK (England) | 2 221 Q

Table 5Analysisof HNV related impact assessment at the macro level
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Country Measure or | Impact indicator 5 =@l =
+ | Programme 25 -% R - o
o (@]
B 25(58 % s iflz8s
@ F&8|-5 O |zE&STEE
DE (Baden 214 Impact assessment based on discussion
4 Q Y N
Wurtenberg)
DE  (Lower Programme HNV farmland area. This Indicg
Saxony) 1 differentiates between different HNV arg L v | v N N
and elements classified into different HNV
types
France 2| 214 HNV farmland areas [l
France 4 F HNV farmland areas — proportion of eligible L
farms receiving payment
Greece 211, 212, 213,Maintenance of HNV farming areas
2 |214, 216, 221, A
224, 226, 227
Italy (Puglia) 4| F HNV farm habitats A
Italy (Veneto)| 4| F HNV farm habitats A
UK (Scotland) 111, 125| Impact assessment is based on evaluation
> 212,214, 216,questions (by measure) Q
221,223, 225,
323
UK (Scotland) > Programme Impact assessment is based on eval Jat'Bn
guestions (horizontal)
UK (England)| 2| 221 Q
Table 6 Analysis of soil related impact assessment at the macro level
Country M easure or | Impact indicator 5 = a5l =
= Programme 2155 % . g
5 85|59 2 |gS§Ec8
@ F&8|l-5 O |zE&STEE
DE  (Lower 5 214 (C- organi¢Soil ersoion - estimation of the C factor for N | N N
Saxony) farming) soil erosion
UK (Scotland) 5 111, 214, 2245,Impact assessment is based on evalu 1tioa
227 questions (by measure)
Table 7 Analysis of landscape related impact assessment at the macro level
Country Measure  or | Impact indicator 5 - —
+ | Programme A2 g% E‘ - o
o (@]
3 §%§%%$3%é§%
@ F&8|l-5 O |zE&STEE
Austria 2 | 211,212 Stocking density per forage area A N
Italy (Puglia) 2| 214 Willingness to pay for consgien and A
landscape attributes
Italy (Puglia) H VIII.2.B-2.2. Employment in the short/mediym
term outside holdings (logging, initigl
4 processing and marketing, and further localA N
small scale processing and marketing) directly
or indirectly depending on assisted actions
Italy (Puglia) F VI.3-2.1. Farmland under  agreement
contributing to  perceptive/cognitive, fin
4 particular visual, differentiation A N
(homogeneity/diversity) in the landscdpe
(number of sites and hectares/ kilometres)
Italy (Veneto) > 214 ‘Willingness to pay’ for the conservation |of
components and landscape attributes
Italy (Veneto) F VI.3-2.1. Farmland under  agreement
contributing to  perceptive/cognitive, fin
4 particular visual, differentiation A N

(number of sites and hectares/ kilometres)

(homogeneity/diversity) in the landscdpe
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Country Measure  or | Impact indicator 5 - —
q 3| >
E Programme o ’g_% % - .
o > =
g &@%@aﬁé%féé%
F&|FJ O |Z2E a EE
Italy (Veneto) 4 H VIIL.2.B-3.1. Additional attractive/valuable A
area or sites due to assistance
UK (Scotland) 111, 125/ Impact assessment is based on evaluation
5 212,214, 216,questions (by measure) o)
221,223, 225,
323
UK (Scotland) > Programme Impact assessment is based on evaIJat'Bn
questions (horizontal)
Table 8 Analysis of animal welfarerelated impact assessment at the macro level
Country Measure  or | Impact indicator 5 - —
q 3| >
= Programme o g% % - .
o > =
g &@%@aﬁé%féé%
F&|J O |Z2E a EE
France 5/ G Proportion of friendly farming systems S
France 6| 133 Individual aid for quality S
Italy (Veneto) M 1.4-2.1. Share of assisted products sold With
4 quality label (%); (a) of which EU-level S
labelling schemes (%)
UK (Scotland) 5 212, 215 Impact assessment is based on evahati&n
questions (by measure)
UK (Scotland) 5 Programme Impact assessment is based on evaIJat'Bn
questions (horizontal)

In general the results of the review of macro-lewethodologies in the evaluation reports are
patchy. In many cases the macro-level evaluatobaised on qualitative assessment (Q)
often using the evaluation questions (CMEF) or edgealuator assessment, which suggests
an absence of evidence for causality between ROP dativery of public goods. The
reported quantitative or analytical methods (A) ahmost as common as the qualitative
methods. These methods seem to be simple talliezaimy cases and do not explicitly and
clearly include a disentanglement of single measaed overall programme effects from
other factors. However there are a number exampfemore complex and integrated
methodologies (L) and multiscale approaches (M) tftaaim to address this issue (Lower

Saxony — HNV and water quality, Austria - wildlif¢eneto — landscape, and France — water
quality).

The methodologies vary per public good. The replomethods include:

» Climate change — estimation and aggregation

* Water quality — impact coefficient, index for level pollution of macrodescriptors
(LIM), OECD methods, monitoring networks, and caselies

* Biodiversity wildlife — paired comparisons betweareas patrticipating and non-
participaring
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* Soil — modelling erosion loss
* Landscape — Shannon index and choice experiments

* Animal — disaggregate analysis

The method of paired comparisons between areagipating and non-participating in a
particular RDP scheme is in some countries integran the monitoring programmes of
biodiversity, providing relevant information for waterfactual analysis. However this type
of evidence is not available in all EU nations aid particular at macro level, requires
approaches toseparate out the effect from othermeadtfactors on the measurements. Hence
there is a demand for more integrated methodologgeseported by Austria and Lower

Saxony which also enable the assessment of nebenvental impacts at macro level.

Overall, the review of the recent evaluation repadnfirmed the key challenges for macro
level evaluations highlighted in the introductiomdaemphassied the need for the integration
of new methodological developments.

4 Inventory of Relevant Methodologies

In a recent review of evaluation methods for RDiP,an attempt to find an alternative
approach to RDP evaluation, Terluin and Roza (20&6luded 22 different evaluation
methods for individual rural development measur@bey classified the evaluation
methodologies into five different approaches: CMugbe approach, tally approach,
econometric approach, modelling approach and mis&sk-study approach. While the
review considered the benefits and limitationsh&fse methodological approaches, they are
single measure, largely farm-based and only torg Maited extent include the complexity

of scale and the delivery of public goods.

The emphasis of this current review is specificallymethods for a macro-level assessment
of the environmental impact of the RDP and its ldhallenges: determination of true
causation, aggregation of all economic, social amdronmental net-impacts of RDP, and a
cost-benefit analysis (Michalek, 2012). Therefarepodified classification of approaches has
been chosen for the methodologies to reflect thmatel for methods that can address
complex challenges: statistical approach, hieraedthend multi-scale approach, spatial

analytical approach, multi-criteria approach, amegrated/landscape approach.
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4.1 Statistical Approaches

Statistical approaches have been used to assessatienship between farm based activities
or decision-making to climate change and biodivgréteidsma and Ewert (2008) have used
a vulnerability analysis based on the Pearson Gtioa, the Shannon-Weaver Index and a
linear regression model to assess the impact of thversity on the vulnerability to climate
change. A multi-level analysis of yield and incorasponses to climate variability based on a
General Linear Model has been used for estimatimg analysis of trends. With this
methodology Reidsma et al. (2009) set out to erptlae relationship between climate and
management impacts on farmers’ income and cropl yelkwo different scale levels (farm
and region) using FADN and climate change datas@hgpes of analysis can potentially
provide evidence of causality. However, in relattonthe complex nature of the causality
between RDP measures and public goods, these nsetiaod some relevance but these may
be limited in the environmental impact evaluatidmother type of statistical approach is
deployed in relation to scaling. Scaling is impottéor the integration of data that is needed
to assess the impact of agri-environmental measurgaiblic goods. This may involve either
up- or down-scaling, depending of the differenceMeen scale of indicator(s) and scale of
analysis. Scaling methods can be classified by pudation of data and manipulation of
models (Ewert et al., 2011).
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Classification of scaling methods (extended from Ewert et al,, 2006). The area symibrol refers to a region with point observation{s) in the region symbolized with dot{s) that
are transferred to the entire region depending on the method (arrows ), Sub-regions {e.g. [c) indicate spatial aggregation of data,

Method Graphical representation

I Manipulation of data

Aggregation

Disaggregation Wd

Ic Aggregation and disaggregation of data

Extrapolation
la Extrapolation and singling out of data e l——
Singling out
Interpolation
Ib Interpolation and sampling of data .
Sampling
.

Id Aggregation/averaging of data

Input data (stratified)

Outpur data (stratified)

o

Il Manipularion of models

lla Modificarion of model parameters prd
Parameter

el ef " Model
Iib simplification of model structure /@ -
o) Summary model

|"s e} Model | [Model ]|

2 0

lle Derivation of response function or response coefficients ' _. L)
* Responses
T |
‘ i
lld Nested model | J"d‘_% 7
| L] {  Model
bt

Figure 5 Classification of scaling methods from Ewert et al. (2011)

Araujo and Thuiller (2005) present a stepwise dmahsg process (generalised additive
modelling) using interpolated European data (10xi0kvhich were first aggregated to a
coarse level (50x50km) and then modelled backea tiriginal resolution. With this process
of up and downscaling they illustrated that, despihcertainties, downscaling may prove
useful for the identification of reserves more megfully related to local patterns of
environmental variation. However this method isiiéd to regions that are data-rich. Righi
et al. (2011) and Andersen et al. (2007) use tiveldpment of a farm typology framework
as a means to up-scale farm-level impact assessmeagional level. For each farm type
they used a simulation to model an average farmh fiefd data from representative farms to
assess the impact of farm-level strategies. Thagesyatic approach of characterising farms in
typologies is interesting and allows for an altéireato simple aggregation of variables at

farm level. However the reported research and mhgact assessment did not include any
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public good. Based on a homogeneous agro-ecologagabns, Small Agricultural Region,
Teillard et al (2012) used a two-step multinomiagnession to estimate the input cost per

hectare value and they used local Moran for theegggion of farm intensity.

The identification of relatively homogeneous agitigral areas is thought to have unique
responses and possibly more effective in relationdelivering specific RDP measures,
particularly because, while the aggregated clusheesnot consistent with adminiative

boundaries, they may link more closely to the a#lpyof public good by agricultural areas.

Given the multi-scale and multi-level nature of thacro-level assessment of the impact of
RDP and the recognised mismatch between economieewslogical scales, the process of
scaling and the use of farming typologies are {ikiel be important components of the
methodological framework for ENVIEVAL. They providgmtentially a mechanism to link

the micro- and macro-level assessments.

4.2 Multi-scale/Hierarchical Approaches

Baker et al. (2011) assessed the impact of agm@ilimanagement on bird populations at
three different spatial resolutions. They used Breeding Bird Survey (BBS) data and
Environmental Stewardship to analyse the 1keil of the BBS as well as two buffer areas
around the cell of 9kMm(3 x 3) and 25 k(5 x 5). With a loglinear approach they modelled
the change in expected abundance between consegetws which incorporated the effects
of spatio-temporal covariates. They suggest thatHe reversal of farmland bird numbers
there is a need for management response at aetiffemporal and spatial scale from what
they call broad-and-shallow AES approach.

An alternative method to assess the influence aidrupractices on biodiversity patterns by
Deconchat et al. (2007) used an interdisciplinaegted sampling approach to analyse the
interaction of social and ecological processes ratoforested areas in rural landscapes.
Although these authors acknowledge the differentesampling methodology and scale
between relevant scientific disciplines, the inégn of the sampled data was facilitated
through selection of common sites, synchronisatibmeasurements, establishing collective
protocols and sharing data management tools. Tiggyeahat Splitting the project into sub-
parts is not a reductive approach if different ssalare studied simultaneously and if the
methodologies are chosen to be compatibldowever this does require a high level of

inherent coherence and coordination. This partiaukethodology is highly time and resource
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demanding and hence not realistic for impact assests of RDP. However, a nested
approach can prove relevant in dealing with crasdesand cross-level assessments, which

are necessary for the RDP.

A hierarchical sampling design with systematic aodsistent sampling method across levels
supports a multiscale assessment of impact of fegran biodiversity (Gabriel et al., 2006).
Principal Component Analysis on 30 variables désogi climate, topography, land use,
socio-economic and soil conditions was used tocsetetching landscapes, 10 x 10 km
landscapes with either high or low organic farmibgndscapes were paired on the basis of
similar environmental conditions but contrastingsurrounding presence of organic farming
(Gabriel et al.,, 2010). Within each landscape cawaiga organic and conventional farms
were selected, and within each farm three ceredddiand three grass fields were selected
(Gabriel et al., 2010). This method is a very systec approach to handling scale which is
necessary to fully understand the impact of RDRagrarticular biodiversity. The sampling
design is robust but is expected to be time anolures intensive which may pose a constraint
on the EU-wide implementation. However, due to ldredlscape characterisation, the actual

sampling may be more effective.

A multi-scale assessment modelling framework (SEAI8ES) assesses the impact of
agricultural policy measures on the farm businegbkiacorporates a process of scaling that
integrates models of micro and macro level. Them&aork uses the concept of actor-action-
environment-condition and related model linkagesdonect farm, regional and EU levels.

The creation of homogenous spatial units and tygpe® for describing farms and the

environmental context facilitate a systematic aggtien of detail and to address the scale
mismatch by integrating the socio-economic and Hysgal data (Report_14) Scaling

methods are essential components to link betwd@reht scale levels and models (Ewert et
al., 2011, see Figure 5).

While this methodology incorporates environmentaimponents, it does not assess the
impact of the agricultural management specificatly public goods. The method of
aggregation and disaggregation however is poténtiglevant for the methodological
framework to be proposed by ENVIEVAL.
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The multiple scale and hierarchical methods havengortant role in the environmental
impact assessment of RDP as they are able to grevidience of causality and a systematic

approach to linking micro and macro level assessmen

4.3 Spatial Analytical Approach

Spatial econometric modelling approaches are regeimcreasing attention for their use in
assessing impacts of CAP policies (e.g. Reinhaad. €2013; Montresor et al., 2010; Pecci &
Sassi, 2008). The most recent development andcapipin of spatial econometric models for
the evaluation of environmental (and socio-econdimipacts of RDPs was carried out in the
SPARD project (Reinhard et al., 2013; Reinhard &ddrhof, 2013).

Traditional or non-spatial econometrics largelyages the spatial dependence and spatial
heterogeneity of data sets used in econometric Ino&patial econometrics incorporates
those issues in the estimation process based otalspiata. Spatial econometrics is
characterised by: spatial dependence between satatdeobservations at various points in
the Cartesian plane, and spatial heterogeneity #niges from relationships or model
parameters that vary with the sample data as onvesnaver the Cartesian plane. Given that
many rural development measures and their enviratah@npacts have an explicit spatial
dimension further emphasises the need to use bpat@nometric techniques for the
guantitative analysis of environmental impacts wft development measures. Reinhard et
al. (2013) summarise that, in more advanced spa&t@nometric models, two main
approaches are applied to consider situations:

a) where the outcome in one region is affected byotlteome in neighbouring regions

(a spatial lag model);
b) where the outcome in one region is affected by omkn characteristics of the

neighbouring regions (a spatial error model).

Reinhard et al. (2013) developed and tested spkiplmodels (using a Gabriel weight
matrix) for the assessment of impacts of agri-emrmental measures on water quality and
biodiversity. N-surplus was used as an indicatomfater quality, and a HNV index based on
Paracchini and Britz (2010) was used as a proxycatadr for biodiversity. The impact
analysis was tested at NUTSO level for water qualitd NUTS1 level for HNV farming. The
data and estimation results show that spatial adioa is present but the spatial econometric
models applied are not preferred over the a-spat@dels. The authors largely explain this

with the lack of disaggregated data on AEM spendngelation to specific environmental
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objectives and on the environmental impact indisatevhich hindered model testing at more
suitable levels such as NUTS2 or NUTSS3. This hgjitk that data requirements are stringent

for spatial econometric analysis.

Generally, Reinhard and Linderhof (2013) conclutat tthe tested spatial econometric
models provide a suitable method to assess enveontahimpacts of RDPs at macro level
which allows the incorporation of counterfactudisouigh analysing regions with different
spending on the measures and different developtngjectories of biodiversity and water
quality. Micro-level impact analysis was not fedsibue to lack of data on environmental
impact indicators. A consolidated data base on a¢hgad baseline indicators as well as other
general trends is a prerequisite. Overall, theltesd the SPARD project suggest that further
exploration of the data requirements and the fdagibf testing spatial econometric models
in the ENVIEVAL case studies for specific publicagts should be pursued. In addition, the
suitability of spatial econometric models to asspgmramme impacts could be explored
(SPARD ‘only’ tested the models for one measure] potentially be tested in the case
studies. The case studies would test the suitalofitspatial econometric models to address
the challenge to assess net environmental impdctsiral development measures and

programmes at macro level.

Gimona and van der Horst (2009) have shown thengiateof landscape indices for
environmental monitoring using CORINE Land Covetaddhey selected nine indices which
were calculated using both local detailed data @h@€2000 for 20 10x10 km tiles. They
identified the first five principal components whithey used as independent variables in
linear regression models. They subsequently selettte best model using Multivariate
Adaptive Regression-based Splines (MARS). Thishogthas not yet been used beyond the
case study area and it has not proven a strongUdetlwveen the landscape indices and
biodiversity. However, this method has illustratdte value of landscape indices for
monitoring change in landscape that can assesgieharthe context of RDP and the benefit
of targeted implementation of RDP measures. Congepat al. (2008) conducted a similar
study but instead of a transect they focused gpaliif on the effectiveness of AES in the
context of landscape complexity in three agricaltwreas. The research included fieldwork
in seven pairs of cereal fields in each of thedmegions (measurement of species richness)
and aerial photography interpretation (measureraefdndscape metrics). The results from
this study also conclude that the effectivenessRBP measures are dependent on the
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complexity of the surrounding areas, which emplessihe need and value of landscape

metrics and spatial analytical analysis for assgstfie impact of RDP measures.

The above examples show the potential of landscagigics in the impact assessment of
RDP on biodiversity. However an example of meagurmultiple public goods more

generally is illustrated by the evaluation of dfor@station scheme developed by mapping
multifunctional hotspots based on benefit maps poténtial for public goods (biodiversity,

visual amenity and woodland recreation) (Gimona\ardder Horst, 2007). Based on benefit
maps (i.e. potential biodiversity map, potentiadudl amenity map and potential on-site
recreation map) multifunctional hotspots were idfett as areas which had consistently high
scores in different weighting schemes which weredus combine the benefit maps. A
comparison between the multifunctional hotspots &adn Woodland Premium Scheme
(FWPS) illustrated the potential for this approdochassess the impact of the FWPS in

meeting the policy objectives of public goods (lvedsity, amenity and recreation).

The impacts on public goods of potential spatighrrgements at the landscape scale can be
explored using spatio-temporal modelling of landearp land use or cropping systems. The
landscape simulations can be based on stochastiegses and rule-based constraints
allowing the integration of case study particulagtderived from field scale (e.g. IACS to
characterise cropping systems) within the contéxégulatory policy or strategic plans. The
simulations can be set up at one or multiple scateelevant (e.g. landscape character unit,

water catchment, NUTS level; Castellazzi et al1®0

Specifically for a macro-level assessment, spatrallytical methods are valuable because
they accept the presence of spatial correlatiothénindicators, have developed means of
measuring indicators in their spatial context whishparticularly important in relation to

public goods.

4.4 Multi-Criteria Approaches

Interviews among participating and non-participgtiarmers have been used by Primdahl et
al. (2003) to assess the effects of agri-envirorialesthemes based on 12 indicators. They
found that, although the 12 indicators worked, deup among the sampled farms is
necessary to secure an effective long-term monggoian. The key limitation of this method
is that it has no spatial and/or scalar componant,are there hard measurements of these

improvements.
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In general multi-criteria approaches provide a@ysttic approach for such a comparison. It
includes a wide range of different approaches wimctude Multi Criteria Analysis (MCA),
Life Cycle Analysis (LCA), Ecological Footprint (EEFAgri-Environmental Footprint (AEF)
and Cost Benefit Analysis (CBA). These methodsehav common that they compare
different alternative options against a range dégn; through a weighted sum methodology,
a classification of alternatives is obtained anel fihal results can be ranked. MCA can be
used to compare large sets of relevant criteriachvban then be adjusted during assessment
(e.g. Koo and O’ Connell, 2006; Dujmovic and De,T2811; Mattsson et al., 2000). The
method can be used in a spatial context by applgmegffect or decision-making matrix, set
of criterion weights and decision rules to indivadigrid cells in the study area. The decision
rule can generate site-specific land-use optinosati Boggia and Cortina (2010) used the
method to aggregate indicator data into two indeweederritorial level: an environmental
index and a socioeconomic index. They argue tladiher than further aggregating the two
indexes, an interpretation based on crossing vadllesvs each dimension to retain its

independence.

Life Cycle Analysis enables consideration of tHe &ycle consequences of a combination of
effects of RDPs, and their individual componentsthwespect to public goods. The
translation of life cycle information into area dmmd is termed ‘footprinting’, examples
including Ecological Footprints (Rees, 1992), aratlf©n Footprints. Thus, in the context of
this review, footprinting methodologies are mospraypriate, rather than ‘true’ LCA, as they
allow for indicators at multiple scales to be addesl. All material and energy consumption
of an economic unit, e.g. household, communityjomegnation, is compiled and converted
into the land and water areas that are necessasydply this unit with the material and
energy as well as to cope with its waste (Stoeglelnd Narodoslawsky, 2008). Weaknesses
in the approach that have been highlighted incliide fact that the original footprinting
model had no policy advisory component and it was aot possible to distinguish between
different qualities of material and energy flowsiurthermore, footprinting is said to have an
anti-trade bias (van den Bergh and Verbruggen, 1996wever, individual authors have
made specific modifications to the footprinting rebthat in many respects overcome these

drawbacks (Ferguson, 1999).

These approaches seem to be most commonly usezkfante assessment rather than ex-
post. However, in order for that to work, the defincriteria will need to include clear
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impact-related criteria that incorporate evidenteawsality against which the measures are
assessed. This means that, although the approaghbenauccessful in handling multiple
criteria, its use for an ex-post assessment Wiyl ol the quality of the definition of the

criteria.

The work on agri-environmental footprinting has destrated the value of multi-criteria
analysis for the evaluation of environmental impawt individual farms (Purvis et al., 2009).
This method has shown to be able to assess chauige Agri-environmental Footprint Index
(AFI) over time and to compare participating andparticipating farms. These types of
results can be aggregated to higher levels on tlaée YRDP programme/macro level).
However, in the context of the landscape scalés important for the criteria to include
landscape metrics as illustrated in section 4.®riter to identify the impact of RDP in
relation to the wider context. Research in relatorthe biodiversity (HNV) has shown that

the spatial context of implemented environmentahsnees is important for its wider impact.

In general, multi-criteria analysis provides a ewgsatic and holistic approach to the
comparison of the impact of individual as well adlective measures. It means that the
methodology, in particular ecological footprintingg able to address one of the key
challenges of the RDP impact assessment, i.e.sisgeghe multiple measures and indicators.
However, extending the AFI method with spatial gtedl approaches will need to be

considered for use in the methodological frameworkENVIEVAL.

4.5 Integrated/Landscape Approach

Increasing recognition of the complexity of coupkamtio-ecological systems has motivated
the development of integrated research framewdnks$ @address the interactions between
causal factors and outcomes at micro and macrdsleve. field, farm, regional, national and
international levels (van Ittersum and Brouwer, @0JAlthough the resulting models have
many potential advantages, the complexity of ‘indgd assessment’ poses several
outstanding conceptual and methodological issuereover, their success has not been
assessed by any in-depth economic analysis. Asgrated assessment framework such as
SEAMLESS (van Ittersum et al., 2008) includes ddfe aspects (Ewert et al., 2009) by
linking or coupling multiple models for macroeconemmicroeconomic (or behavioural) and
biophysical aspects of the socio-environmentalesgst While this integrated assessment

framework is a modelling approach focussed spedificon agricultural land management
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and RDP, there are other integrated approacheshwhay be of relevance for the impact

assessment in the context of public goods.

For example, Ferrier and Drielsma (2010) propodiéexble whole-landscape modelling
framework. This framework for integrating multipbattern and process-related factors into
biodiversity conservation assessment is used blianis et al. (2012) to develop and assess
the effectiveness of conservation incentive payseAt whole-landscape metric for the
assessment of biodiversity conservation has beerela®d based on a biodiversity
assessment through habitat connectivity and ecasysbmplementarity as well as a tender

evaluation of conservation instruments.

In addition to these quantitative approaches, tlaeesqualitative integrated approaches to
assess the impact of RDP on public goods. RotlSahevabe (2003) describe a participatory
approach based on the role of agricultural lanthewider landscape through plans agreed
with relevant stakeholders that secure a futurebih agriculture and public goods. Target
values for ecologically, culturally and regionalpluable areas are calculated per natural
region/landscape character on the basis of soternwpresence of valued habitats and habitat
networks as well as landscape analysis. The pmshat this assesses all the public goods
and the progress that has been made. It setset tewgvell as a clear measure. The cons are
that it is very intensive to set up due to data aleds, as well as the stakeholder process and
it may not be so easily scaled up to more abstexels; a generalisation has been made but
that is still only to regional level rather thant@r)national level.

Carey et al. (2003) and Carey et al. (2005) usailtidisciplinary expert panel to conduct a
multidimensional assessment of two RDP measuresni@side Stewardship Scheme, CSS,
and Environmentally Sensitive Areas, ESA). The paras to assess two agri-environmental
schemes based on the content of the agreementsfsnand the farm’s landscape context.
The panel judged the individual agreements on ageeé negotiation, appropriateness,
environmental effectiveness, compliance and siflecef as well as additionality (a kind of

counterfactual assessment). Their results highltgkt difference between the design and
functioning of the two schemes and their abilityidentify the scope for application of

inappropriate management prescriptions. In thig yppcontext conjoint analysis (CA) can be
used to identify attributes of environmental mamaget/policy options (e.g. land

management options) and evaluate trade-offs betwpdons, using different means for
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representing the data (e.g. landscape visualisatietween counterfactual and scenarios of
change), such as landscape impacts, GHG emisSteppard, 2005).

Midmore et al. (2008) and Terluin and Berkhout (POlised and presented a mixed case
study approach for the evaluation of rural develeptprogrammes. The mixed case study
approach aims at exploring patterns, which provsd@port for explanations of causal
relationships and seeks to explain how rural deareknt policies interact with other policy
impacts and the governance framework which deligeqgport. It combines a quantitative
analysis of input and output indicators at meagamero) level with qualitative methods at
programme (macro) level. The mixed case study ambrdosters a better understanding of
the causal-relationships and can provide a cost#fke evaluation method in situations with

limited data availability for quantitative impacsessments.

5 Discussion

The results from the review show clearly that aoiotnethodological progress has been made
in recent years to improve a range of aspects degathe environmental impact assessment
of RDP measures, although many methods to daterdyeapplied to ex-ante rather than ex-
post assessment. The most important methodologgsedlopments are the advances made in
relation to multi-criteria, spatial analytical appches and integrated approaches, as well as
efforts made to address the scale mismatch betve@emomic and ecological/natural
sciences. These developments are able to comrtbuaddressing the challenges posed by
the demand for measuring the impact of RDP aatisditnvestment on the delivery of public

goods.

There is evidence that just tallying the implem&ataof the measures does not equate to
successful delivery of public goods and that itsdo®tter to the success of RDP where and
how measures are implemented. At the same timesslie of scale in relation to measuring

impact has also been shown to be important. EveEleficause and effect between RDP and

public goods is largely limited to biodiversity (diife) and water quality.

The methodologies used for the macro (programmel)l@ssessment is patchy and in many
cases is not actually making an assessment atgmoge level but at measure level. Multi-
criteria analysis, in particular agri-environmerftadtprinting (Purvis et al., 2009), is the most
promising approach to assess the complexity ofsagsg multiple measures. However a key
challenge will be to take this meaningfully fromfalevel to regional and national level. In
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this context, lessons from other methodologicalreaghes for scaling (Ewert et al., 2011)
and conceptual integration may be valuable (vasrdttm and Brouwer, 2010; Ferrier and
Dreilsma, 2010).

Based on the developments towards integrated @&ssets macro-level assessment should
focus not just on the overall programme assessifenteffectiveness of investment), but

more to the wider environmental impact which canabelifferent geographic scales. This

does require the inclusion of spatially-expliciafysis at appropriate scale levels. Previous
EU projects have addressed a number of relevamtsss the effort for integrated analysis.

Recent developments in spatial econometrics incyjpah address the need to include
spatially-explicit analysis at appropriate scaleels. The case study applications of new
spatial econometric models in the SPARD projectehadicated that such models have the
potential to assess and quantify net-impacts atranlavel, which was confirmed as one of
the key challenge for macro-level evaluations ia stlakeholder interviews and workshop
discussions. Including spatial econometric modelghe ENVIEVAL case studies would
enable the testing of the suitability of spatiabmametric models to address the challenge to
assess net environmental impacts of rural developmeasures and programmes at macro
level. However, a potential limitation for the ug®matial econometric models is their large and
complex data requirements. The data requiremerdsasailability need to be assessed in
more detail in the next task to ensure that feasdase study areas with sufficient data
infrastructure can be selected and validated wg¢hSRG.

Both the review of the evaluation reports and titerviews with the evaluators showed that
complex methods and models have rarely been uspdsnevaluations. Hence, a potential
lack of experience and methodological skills inngscomplex gquantitative methods for
environmental evaluations needs to be considerédeirselection of case study methods and
the development of the methodological frameworke Tportance of different stakeholder
aspirations and capacities across the EU MembdesSfar the comprehensiveness and
quality of RDP evaluations was also raised durhmg dtakeholder workshop. The suitability
of the selected candidate methods for case ststipnge and consequently for inclusion in the
methodological framework, needs to be consideredeurdifferent circumstances with
respect to data availability, and stakeholder aspins and capacities in the different member

states.
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The main gaps in the current knowledge and canrelichetthods for the case study testing are
synthesised below and Table 9 provides an ovenaéwhe different methods reviewed
including key aspects such as addressed challemgesluations mechanisms to implement
counterfactuals, mechanisms to Ilink with micro levevaluations, and data

requirements.
Main gap in the current knowledge:

» 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

» the need to incorporate the spatial context arganticipating areas.
Candidate methodologies:

* Increasing evidence base
o Hierarchical approaches
= gystematic and consistent sampling method (Gabtial.,
2006, 2010; Concepcion et al., 2012; Deconchardl.et
2007)
= use of typologies (Righi et al., 2011; Anderserlet2007;
Teillard et al., 2012)
= scaling (up- and downscaling - Ewert et al., 2011)
0 Spatial analytical approaches —
» |andscape metrics - the flexible whole-landscapeetimg
framework by Ferrier and Drielsma (2010)
= spatial econometrics — by Reinhard et al., 2013nlired
and Linderhof, 2013
* Assessment
o Multi-criteria analysis — agri-ecological footprint
0 Spatial econometrics

o0 Landscape zoning and multi-functional hotspots
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Table 9 Overview of different methods reviewed

Method |Key Addressed Mechanisms |Mechanisms |Datarequirements |Other key|Tested / applied | Source(s)
methodological |challenge(s) or |to implement |to link with requirem |for which public
aspect improvement of | counterfactu |micro level ent good /
evaluation als environmental
aspect
Multi- determination of true FADN in HARM
scale/dimension : ” Scaling : Climate Reidsma et al. (2009)
; causation regions
trend analysis
determination of true Species abundance Aviron et al. (2007); Davey et
GLM Modelling . il Scaling data (butterflies and Biodiversity al. (2010); Gottschalk et al.
causation -
farmland birds) (2007)
negraton ol MARS,  FADN,
. .. | Scaling . Eurostat, GTAR Ewert et al. (2011)
Statistica aggregation RDP databases
I impacts
Down scaling
using generalisedlata integration for Species abundange,
additive aggregation RDP down-scaling | landcover and Biodiversity Araujo and Thuiller (2005)
modelling impacts climate data
(GAM)
data integration for field data farm managemeﬂ;t
Up scaling aggregation RDP data, environmental Sail Righi et al. (2011)
) capture
impacts data
assessment of Impact Climate,
. . ; b field level| topographic, land ue, Gabriel (2006, 2010);
Hierarchical on the wider context . - . L . . 1
sampling (public goods) — truk observations/ soplallecon_qmw and Biodiversity Concepcion et al. (2012);
. data soil conditions as Deconchat et al. (2007)
causation X
well as field data
Hierarch assessment of Impact aggregation o
ical Cluster analysison the wider context micro level tg FADN Biodiversity = and Amano et al. (2011); Teillard gt
regression (public goods) — trug production ' biodiversity (HNV)|al. (2012)
causation type
Statistical assessment of Imp4dct
modelling at on the wider context BSS and ES data Biodiversity Baker et al. 301
different spatial (public goods) — trug
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Method |Key Addressed Mechanisms |Mechanisms |Datarequirements |Other key | Tested / applied | Source(s)
methodological |challenge(s) or |to implement |to link with requirem |for which public
aspect improvement of | counterfactu | micro level ent good /
evaluation als environmental
aspect
resolutions causation
Comparison
assessment of ne(%f regions
impact on the WiderWith different CMEF data Reinhard et al. (2013);
Spatial coﬁtext (public spending angaggregation o Cambridge Biodiversity, waterMontresor, (2010); Pecci and
econometrics oods) _ P tru(}dif‘ferent farmlevel data Econometrics quality and tourism Sassi  (2008); Reinhard apd
Spatial gausation "developments database Linderhof, (2013)
analytica in public
| y goods
Landscape PUbl.'C . 900a . Concepcion et al. (2008);
analvsis assessment of Impdct Field level monitoring All public goods Gimona et al (2009): Gimona
Langsca e on the wider contextSpatial ratherobservations/ data/maps, RS data but specifically and van der Horst (2607)_ Van
scap (public goods) — trughan temporal and field/farm data biodiversity (HNV) : ALY
metrics andcausation data (RDP and landscape der Horst and Gimona (2005%);
zoning ) : Castellazzi et al. (2010)
implementation)
Survey/panel aggregation O.f all
economic, social & Farmer Water and soil, .
Knowledge : | . . Survey or panel data i Primdahl et al. (2003)
elicitation epfwr?nn;e;éap interviews quality
effects o
aggregation of all .
Multi-Criteria economic, social & D_epe_nd_lng on the . Koo and O’Connell (2006);
! . criteria identified fo All public goods . ; )
Analysis epfwronrr;ental the assessment Boggia and Cortina (2010);
Multi- effects of RDP
criteria aggregation of all Farmlevel . Rees (1992); Van den Bergh gnd
Life Cycle| economic, social & assessment D(_epe_n(ﬁng on the . Verbruggen (1999); Ferguson
. . ’ . . | criteria/indicators All public goods ; '
Analysis environmental included in used (1999); Stoeglehner and
effects of RDP assessment ' Narodoslawsky (2008)
aggregation of all Farmlevel landscape  qualit
Ecological economic, social & assessment inascape g Y ,
> . . . : biodiversity  andPurvis et al. (2009)
footprint analysis| environmental included in |
effects of RDP assessment natural resources
Integrate | Expert aggregation of all Ask none Expert or staitder biodiversity, Carey et al. (2005, 2010)
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Method |Key Addressed Mechanisms |Mechanisms |Datarequirements |Other key | Tested / applied | Source(s)
methodological |challenge(s) or |to implement |to link with requirem |for which public
aspect improvement of | counterfactu | micro level ent good /
evaluation als environmental
aspect
d assessment/ economic, social & opinion landscape and
Knowledge environmental cultural services
elicitation effects of RDP
aggregation of all Quantitative  (inputFocus or RPD
Mixed caseeconomic, social & and outputimpact environmental Terluin and Berkhout (2011
studies environmental indicators) andpolicy impact (no publicMidmore et al. (2008)
effects of RDP qualitative data. objective |goods)
aggregation of al Van Ittersum and Brouwe
_  leconomic. social & Scaling MARS, FADN, (2010); van Ittersum et 3
Model integratior . ' ' Eurostat, GTAR (2008); Ewert et al. (2009
environmental typology d . .
effects of RDP atabases Fgmer and Drielsma (2010
Williams et al. (2012)
Mapping - . _ Land cover, poli.c‘
landscape Quantification of Disaggregatig documents, habitat
f i change in the value n to farm data, agricultural All public goods Willemen et al. (2008, 2010);
unctions and . .
services of a public good level prod_uct|on datg,
tourism data
Quantification of
change in the value
Adaptive of a public good per none Farm level data and Lgnqlscape anckoth and Schwabe (2003)
Management (?)| natural aerial photographs biodiversity

~

D

—

Al

~ ~

region/landscape
character
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Table A. 1 Summary of modelsfrom literature

Author(s) Year | Methodology Objective RDP  /public

good

Amano et al 2011 Multilevel nested regressiofs assessment of the macro-level factors (climated| Biodiversity
(hierarchical linear modelling) andopography) on the effect of farming practices amudlversity.

MCMC simulation.

Araujo et al 2005 Generalised additive modellibpwnscaling European species atlas distributionatdiner| Biodiversity
(GAM) resolution

Aviron et al 2007| Mixed general linear modelAssessment of the impact of AES on butterfly biedsity in| Biodiversity
(GLM), multivariate  analysig,the context of two scales: local grassland condétiand the
redundancy analysis and MCM@ndscape context of the grasslands.
simulation for two scales, local and
landscape

Baker et al. 2012 Statistical modelling  approactAssessment of the effect of AES on bird specieg tisse| Biodiversity
(multivariate loglinear model) fqgragricultural land during their life-cycle and ar&pected tq
three different spatial resolutiopbenefit from AES management.

(1kn?, 9 knt and 25krf)

Carey et al. 2003 Expert panel assessment | T@fdevelop a multi-disciplinary approach to asskesdegree tpLandscape,
ecological, landscape, historical anghich ecological, landscape historical and accdgscaves of biodiversity
access objectives of 484 CHSSES are met by looking at CSS only
agreements

Carey et al. 2005 Expert panel assessment | T@fdevelop a multi-disciplinary approach to asskesdegree tpLandscape,
individual AES agreements |nwhich ecological, landscape historical and accdgscaves of biodiversity,
landscape context AES are met (CSS and ESA) cultural

services

Castellazzi ef2010 | Simulation scenarios using the

al. LandSFACTS model
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Author(s) Year | Methodology Objective RDP  /public
good
Christie  and 2011 | Choice experiment models, BayesDevelop methodology to estimate and account fqgaedents| Biodiversity,
Gibbons ability to choose (ATC) coastal
defences
Concepcion et2012 | Landscape metrics (size of fo¢#n analysis of the impact of field management istgnon| Biodiversity
al. , field, length of boundaries aroundiodiversity along a wide gradient of landscape plaxity.
2011 | field, proportion of areas occupieBata on species richness of birds, plants, spialedsbees were
, by non-productive land use (withimised in 232 extensively and intensively managedegdields
2008 | a radius of 500m), and generaligé€til2 arable fields and 120 grasslands) in 18 regdstributeg
mixed effect models (GMMs), across six European countries
Courtney et al.| 2013 Interviews with ES agreemédiat capture the direct, indirect and induced effefta variety of N/A
holders, plus adapted LM3 model| ES schemes at sub-regional level
Davey et al. 2010 Generalised Linear Models Aswvest of the evidence for impact of Entry LeuBlodiversity
Stewardship on biodiversity conservation in the ew|d
countryside based on measured farmland bird abwedan
De Benedett02009 | Life Cycle Assessment Use LCA to produce awmirBnmental performance Strategyater, carbor
and Klemes Map — a graphical map which combines the main enmrental footprint,
indicators with cost energy
Deconchat et2007 | Multidisciplinary nested samplingocial and Ecological Assessment of the impactooédt and Biodiversity
al. approach agricultural management practices on biodiversity
Delattre et a.l | 2013 Monitoring Monitor behaviour loutterflies to test the use of GFMs |&odiversity
ecological corridor networks
Ewert et al. 2011 Integration framework based grA a&onceptual analysis of scale changes and metbbdsodel
set of methods and approaches |fotegration for addressing complex integrated assest
an integrated assessmeptoblems in agri-environmental systems, aimed ahtegrated
(SEAMLESS-IF) assessment of policy impacts on agricultural system
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Author(s) Year | Methodology Objective RDP  /public
good
Gabriel et al. 2010 Multi-scale hierarchical samplindisentangle the scale effects of farming managemamtBiodiversity
programme to estimate specjésodiversity and identify those scales most appeder for
density maximizing the biodiversity benefits in agricultulandscapes.
Gimona and 2007 | Landscape zoning based on multiigaluation of actual AES activities/output againsitential Biodiversity,
van der Horst criteria benefit maps of public goods (biodiversity, visaahenity and landscape an
recreation), assessment of the efficient of a $igeBE scheme recreation
in delivering public goods.
Gottschalk ef2007 | Model based on GLM Examining the long-term effects of two AES on tlpeges’
al. richnesss of birds and carabids in marginal regadrisurope
Kampmann e[2012 | Principle component analysis Assessment okftfextiveness of AES and the variability |of
al. this effectiveness under different climate and c@monomig
conditions
Kleijn et al. 2006| Field pairing, measurement |B¥aluation of the biodiversity effects of conseiwat Biodiversity
species density and abundance | management on farms across a wide range of EU udtgial
landscapes
Koo and| 2006 | Multi Criteria Analysis Develop a land optiai®n methodology as a compromj3¥ater quality
O’Connell between long-term nitrate pollution and agronomy tia¢
catchment scale
Primdahl et al.| 2003 | Interviews among beneficiaries Assessmenhaf@mental effects of AE schemes through Water & soil
assessment of agricultural practices and agreements quality
Princé et al. 2012 Markov Chain Monte Carlo usingro evaluate the effectiveness of French AES in eaihg| Biodiversity
breeding bird survey farmland bird diversity at a national scale
Reidsma and 2008 Statistical modelling approach abh@mssessment farm biodiversity on farm vulneitgbib | Climate change
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Author(s)

Year

Methodology

Objective

RDP
good

/public

Ewert

climate change.

Reidsma et al.

200

D Statistical modelling approach

Multi-level analysis of yield and income responsesclimate
variability

Climate change

Reinhard et al., 2013 Spatial econometrics Developodelling tool to understand the causal relatignsBiodiversity,
between rural development measures and their sesmltal water quality,
spatial dimension tourism

Righi et al. 2011 | Cluster analysis (CA), 1. Identify farm typologies Soll

;nnu(;t'd'mesri'rsn'ﬁgﬁtly Scalglgrce(r?f%‘?s 2. Integrate the typology into a quantitative system
(SIMPER) analysis approach to upscale farm-level results

Roth and 2003 | Calculation of target values fopmo assess the proportion of ecological, culturad amgional All public

Schwabe OELF per natural region/landscapeluable areas (OELF) through spatially specifioc@nt values goods

character and targets

Teillard et al 2012 Hierarchical clustering ana&ys | An analysis of the spatial distribution of agitural intensity, Biodiversity
to examine the distribution of agricultural prodaoot types (HNV)
against the intensity gradient and the implicatiafisspatial
aggregation of intensity for conservation policy

Willemen et al | 2008 | Landscape function  quantifieDevelopment of methodology for the quantificatiorf | bandscape,

through one of three differeptandscape functions and visualising their spataiability Agriculture,
methods of delineation using either HNV, Water
existing data sources of

observations.

Willemen etal | 2010 | A three step approach: |Bvaluation of the impact of regional developmenligies on| All Public

guantification of landscapduture landscape services goods

functions (Willemen et al., 2008),

2)
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Author(s) Year | Methodology Objective RDP  /public
good
landscape service supply through
thresholds, and 3) is landscape
service value through monetary
valuation.
Williams et al | 2012 Spatial modelling using larajse Assessment of effective delivery of connectivitgdsed Biodiversity
ecological metrics conservation measures (species
conservation)
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