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Executive Summary 

The Common Monitoring and Evaluation Framework (CMEF) is used for the evaluation of 
Rural Development Programmes (RPD) (European Commission, 2006). The key 
methodological challenges for the environmental impact evaluation in relation to public 
goods are: to provide evidence of true causality, to disentangle the effects of single measures 
and the programme from other factors, to quantifiy net-impacts at macro level, the 
availability of viable body of evidence and closing the gap between indicator measurement 
and policy decision-making. 

The objective of ENVIEVAL is to identify and test suitable methods for the assessment of 
net-impacts of RD measures and programmes against a changing baseline of pressures. These 
assessments need to be carried out at a scale appropriate to the representation of natural 
processes In addition, the methodological framework to be developed in ENVIEVAL needs 
to support the analysis of multiple benefits at the most relevant scale and to include the 
potential for cumulative environmental impacts. A comprehensive assessment of the extent to 
which the multiple environmental goals for the RDP have been achieved requires more than a 
single methodology. This review explores a range of methodologies which may address some 
of the challenges and contribute to the development of a flexible integrated methodological 
framework for the assessment of environmental impacts of RDPs at macro level. The main 
objectives of the review are: 

- To review and define suitable scales to consider as ‘macro level’ 

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

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

- To recommend candidate macro-level methods for testing in the public good case 
studies. 

The methodologies for a macro-level assessment of environmental impact of the RDP need to 

overcome a number of challenges including an integration of scales (RDP and public goods), 

a selection of an appropriate scale for measurements/indicators, the establishment of causality 

between overall RDP activity and changes in public goods, as well as assessing 

environmental impact at and across different geographical levels. Understanding the issue of 

scale in the environmental impact assessment of RDP is critical to resolve the current 

challenges for the macro-level assessment.  

Landscape science and hierarchy theory provide an important theoretical and methodological 

basis to develop this understanding. The definition of landscape by the European Landscape 
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Convention is “An area as perceived by people, whose character is the result of the action and 

interaction or natural and/or human factors.” Based on this definition ‘landscape scale’ refers 

to a spatial scale above the field-, farm- and local scale; and can be a catchment, an area of 

coherent landscape character or a sub-unit of a natural region. 

Spatio-temporal hierarchies in landscape processes allow classification according to temporal 

and spatial scale/dimension. The advances in relation to understanding complex systems in 

this way are based on the dynamic processes in those ecosystems. In order to assess the 

impact of RDP measures on the environment, it is important that both the action and the 

measurement are placed in the appropriate context of the complex system. Hierarchy theory 

may suggest that the measurement/indicator should be at a higher level along the scale than 

the RDP action. 

The review of recent RDP evaluations in Austria, Finland, France, Germany, Great Britain 

(England and Scotland), Greece, Hungary, Italy, Lithuania and the Netherlands included the 

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

Priority was given to review reports in the following order: 

1. 2007-2013 On-going evaluation reports and available ex-post evaluation results, 

cases with macro level reviewed  

2. 2007-2013 Mid-term evaluation, cases with macro level reviewed 

3. 2007-2013 Strategic Environmental Assessment, cases with macro level reviewed 

4. 2000-2006 Ex-post evaluation reports, x cases with macro level reviewed  

5. 2000-2006 Mid-term evaluation reports, x cases with a macro level reviewed 

6. Other relevant RDP evaluation reports, x cases with a counterfactual reviewed. 

We have collated the reported macro-level (programme) assesments explicitly mentioned in 

the evaluation reports. Thus the accuracy and specificity of the original evaluation reporting 

drives our review results. For identified macro-level assessment we report on the type of 

environmental impact indicator, type of analysis, scale, causality, net impact and link 

between micro and macro.  Where possible the type of method used for analysis is classified 

broadly into one of the five categories: multi-scale sampling, integrated/landscape, 

quantitative and statistical analyses, scaling and qualitative approaches. 

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

patchy.  In many cases the macro-level evaluation is based on qualitative assessment often 
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using the evaluation questions (CMEF) or expert/evaluator assessment, which suggests an 

absence of evidence for causality between RDP and delivery of public goods.  The reported 

quantitative or analytical methods are almost as common as the qualitative methods. These 

methods seem to be simple tallies in many cases and do not explicitly and clearly include a 

disentanglement of single measures and overall programme effects from other factors. 

However there are a number examples of more complex and integrated methodologies and 

multiscale approaches that do aim to address this issue (Lower Saxony – HNV and water 

quality, Austria - wildlife, Veneto – landscape, and France – water quality). 

The methodologies vary per public good. The reported methods include:  

• Climate change – estimation and aggregation  

• Water quality – impact coefficient, index for level of pollution of macrodescriptors 

(LIM), OECD methods, monitoring networks, and case studies  

• Biodiversity wildlife – paired comparisons between areas 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 methodologies as reported by Austria and 

Lower Saxony which also enable the assessment of net environmental impacts at macro level. 

The review of the recent evaluation reports confirmed the key challenges for macro-level 

evaluations highlighted in the introduction and emphasised the need for the integration of 

new methodological developments. 

The emphasis of the review of new methodological developments is specifically on methods 

for a macro-level assessment of the environmental impact of the RDP and its key challenges: 

determination of true causation, aggregation of all economic, social and environmental net-

impacts of RDP, and a cost-benefit analysis. Therefore, a modified classification of 

approaches has been chosen for the methodologies to reflect the demand for methods that can 

address complex challenges: statistical approach, hierarchical and multi-scale approach, 

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

The results from the review show clearly that a lot of methodological progress has been made 

in recent years to improve a range of aspects regarding the environmental impact assessment 
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of RDP measures, although many methods to date are only applied to ex-ante rather than ex-

post assessment.  The most important methodological developments are the advances made in 

relation to multi-criteria, spatial analytical approaches and integrated approaches, as well as 

efforts made to address the scale mismatch between economic and ecological/natural 

sciences.  These developments are able to contribute to addressing the challenges posed by 

the demand for measuring the impact of RDP activities/investment on the delivery of public 

goods.   

There is evidence that just tallying the implementation of the measures does not equate to 

successful delivery of public goods and that it does matter to the success of RDP where and 

how measures are implemented. At the same time the issue of scale in relation to measuring 

impact has also been shown to be important. Evidence of cause and effect between RDP and 

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

The methodologies used for the macro (programme level) assessment is patchy and in many 

cases is not actually making an assessment at programme level but at measure level. Multi-

criteria analysis, in particular agri-environmental footprinting, is the most promising 

approach to assess the complexity of assessing multiple measures. However a key challenge 

will be to take this meaningfully from farm level to regional and national level. In this 

context, lessons from other methodological approaches for scaling and conceptual integration 

may be valuable.  

Based on the developments towards integrated assessments, macro-level assessment should 

probably focus not just on the overall programme assessment (i.e. effectiveness of 

investment), but more to the wider environmental impact which can be at different 

geographic scales.  This does require the inclusion of spatially-explicit analysis at appropriate 

scale levels.  Previous EU projects have addressed a number of relevant issues in the effort 

for integrated analysis.  

Recent developments in spatial econometrics in principal address the need to include 

spatially-explicit analysis at appropriate scale levels. The case study applications of new 

spatial econometric models in the SPARD project have indicated that such models have the 

potential to assess and quantify net-impacts at macro level, which was confirmed as one of 

the key challenge for macro-level evaluations in the stakeholder interviews and workshop 

discussions. Including spatial econometric models in the ENVIEVAL case studies would 

enable the testing of the suitability of spatial econometric models to address the challenge to 
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assess net environmental impacts of rural development measures and programmes at macro 

level. However, a potential limitation for the use of spatial econometric models is their large 

and complex data requirements. The data requirements and availability need to be assessed in 

more detail in the next task to ensure that feasible case study areas with sufficient data 

infrastructure can be selected and validated with the SRG. 

Both the review of the evaluation reports and the interviews with the evaluators showed that 

complex methods and models have rarely been used in past evaluations. Hence, a potential 

lack of experience and methodological skills in using complex quantitative methods for 

environmental evaluations needs to be considered in the selection of case study methods and 

the development of the methodological framework. The importance of different stakeholder 

aspirations and capacities across the EU Member States for the comprehensiveness and 

quality of RDP evaluations was also raised during the stakeholder workshop. The suitability 

of the selected candidate methods for case study testing, and consequently for inclusion in the 

methodological framework, needs to be considered under different circumstances with 

respect to data availability, and stakeholder aspirations and capacities in the different member 

states.  

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

synthesised below. 

Main gaps in the current knowledge:  

• limited evidence of causality between the RDP objectives and indicators 

• limited evidence of the ability of indicators to measure impact across and within 

scales and levels  

• the need to incorporate the spatial context around participating areas.  

Candidate methodologies: 

• Increasing evidence base 

o Hierarchical approaches  

� systematic and consistent sampling method (Gabriel et al., 

2006, 2010;  Concepcion et al., 2012; Deconchant et al., 

2007) 

� use of typologies (Righi et al., 2011; Andersen et al., 2007; 

Teillard et al., 2012) 
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� scaling (up- and downscaling - Ewert et al., 2011) 

o Spatial analytical approaches –  

� landscape metrics - the flexible whole-landscape modelling 

framework by Ferrier and Drielsma (2010) 

� spatial econometrics – by Reinhard et al., 2013; Reinhard 

and Linderhof, 2013  

• Assessment 

o Multi-criteria analysis – agri-ecological footprint 

o Spatial econometrics 

o Landscape zoning and multi-functional hotspots 
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1 Background 

1.1 Introduction 

The Common Monitoring and Evaluation Framework (CMEF) is used for the evaluation of 

Rural Development Programmes (RPD) (European Commission, 2006). The key 

methodological challenges for the environmental impact evaluation in relation to public 

goods are: to provide evidence of true causality, to disentangle the effects of single measures 

and the programme from other factors, to quantifiy net-impacts at macro level, the 

availability of viable body of evidence and closing the gap between indicator measurement 

and policy decision making (Lukesch & Schuh, 2010). In addition, across Europe there are 

marked differences in the implementation of the RDP itself and the indicators across the EU 

(Dwyer et al., 2007; Zucker, 2006) and heterogeneity of rural environments and of the public 

goods provided by agriculture. Measures are often implemented in combination which make 

it difficult to disentangle the impacts of single measures (Cooper et al., 2006) and many 

environmental impacts of RDP measures are site-specfic (Stolze et al., 2000; Whittingham, 

2011). This has raised the demand for a flexible evaluation framework (Mortimer et al., 

2010) and integrated methodological development (Metis GmbH and AEIDL, 2008).  

The CMEF uses a systematic approach based on intervention logic which links a hierarchy of 

policy objectives to a hierarchy of indicators which aim to measure the extent to which the 

objectives are met. However, the intervention logic is not yet supported by robust empirical 

evidence of causality; in many cases it is based on common sense (Primdahl et al., 2010) and 

questions have been raised whether it is appropriate and possible to assess the environmental 

impact of RDP effectively in that way. Kleijn et al. (2001) were the first to question the 

effectiveness of AES on biodiversity. In the context of EASY, Kleijn and Sutherland (2003) 

reviewed the effectiveness of agri-environment schemes on biodiversity. Based on 62 studies 

they concluded that there is limited research to support an assessment of the effectiveness of 

agri-environmental schemes.  CMEF has been criticized by the European Court of Auditors 

(2011) for the lack of verifiable quantitative indicators resulting in a reliance on output 

indicators and the lack of cost-effectiveness assessment of indicators, monitoring systems and 

evaluation methods.  

The environmental impact of RPD is assessed at programme level through only a small 

number of impact indicators: reversing biodiversity decline, maintenance of high nature value 

farming and forestry areas, improving water quality and contribution to combating climate 
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change (European Commission, 2006).  In recent years progress has been made in relation to 

the challenges of RDP evaluation, including an integrated ex-ante assessment of agri-

environmental policies (SEAMLESS), interdisciplinary modelling and quantitative methods 

(ADVANCED-EVAL), and integrated farm-level assessment (AE Footprint). The 

SEAMLESS tool is a comprehensive method of integrating the multiple aspects of 

agricultural systems which includes aspects of the wider environment only as a resource or 

driver for the agricultural system; SEAMLESS does not incorporate the delivery of public 

goods through agricultural management.  ADVANCED-EVAL has developed advanced 

(econometric) quantitative methods to improve ex-ante and ex-poste RDP evaluations.  AE 

Footprint has developed an integrated farm-level assessment of RDP. An assessment 

framework was developed based on existing AE schemes for three broad policy objectives on 

agri-environment issues (natural resources, biodiversity and landscape) and three broad 

aspects of farm management (crop and animal husbandry, physical farm infrastructure, and 

natural & cultural heritage).  

The objective of ENVIEVAL is to identify and test suitable methods for the assessment of 

net-impacts of RD measures and programmes against a changing baseline of pressures. These 

assessments need to be carried out at a scale appropriate to the representation of natural 

processes. In addition, the methodological framework to be developed in ENVIEVAL needs 

to support the analysis of multiple benefits at the most relevant scale and to include the 

potential for cumulative environmental impacts. A comprehensive assessment of the extent to 

which the multiple environmental goals for the RDP have been achieved requires more than a 

single methodology. This review explores a range of methodologies which may address some 

of the challenges and contribute to the development of a flexible integrated methodological 

framework for the assessment of environmental impacts of RDPs at macro level. The main 

objectives of the review are: 

- To review and define suitable scales to consider as ‘macro level’ 

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

evaluations 

- To review new methodological developments which address existing challenges in 

macro-level evaluations 

- To recommend candidate macro-level methods for testing in the public good case 

studies. 
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2 The Issue of ‘Scale’ 

The meaning of ‘macro-level’ in the context of environmental impacts of RDP is ambigous, 

because it depends on the scale used to measure the impact. In this section we explore the 

current discourse on scale that lies at the heart of the RDP’s challenges for the assessment of 

environmental impact.  

Both natural and social scientists use the concept of scale and report by spatial units. 

However they base their application on very different theoretical backgrounds.  

Consequently, the collection, analysis and reporting of data, as well as the analysis 

undertaken, can be significantly different (Gibson et al., 2000). Contributions to the discourse 

on this issue have emerged from both natural science and social science communities 

(Schneider, 2001, Keshkamat et al., 2012, Adger et al 2006), as well as from systems and 

complex science communities (Cash et al., 2006; Gibson et al., 2000; Veldkamp et al., 2011). 

The differences are best illustrated by Vermaat et al. (2005) in their study on the matching of 

scales in spatial economics and landscape ecology. It concludes that the evidence for the 

latter is collected from real-world landscapes and recognises a nested hierarchy in complex 

ecological systems (Veldkamp et al., 2011), while economists use data compiled by national 

bureaux of statistics, which are often aggregated to the level of administrative units (Vermaat 

et al., 2005).  The Millennium Ecosystem Assessment (MEA, 2003) distinguishes the terms 

‘scale of observation’ and ‘scale of the phenomenon’, in which the former ‘scale’ is a 

construct of human measurement and the latter is a scale that each natural phenomenon has. 

The scale is the vertical axis along which any objects of interest are ranked, like on a ruler, 

while level is a fixed rank or horizontal layer on a scale, where all units belong to the same 

category (Figure 1). Spatial units can be homogeneous spatial entities like pixels or landcover 

classes, heterogeneous spatial entities like administrative 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 scale mismatch by Pelosi et al. (2010) suggests that 

a solution for the spatial scale mismatch can be found in a systematic approach that integrates 

ecological and managerial processes and in a more accurate use of terminology and 

theoretical frameworks.  Gibson et al. (2000) propose a definition of ‘scale’ as “a spatial, 

temporal, quantitative, or analytical dimension used to measure and study a phenomenon and 

‘level’ as a location along a scale as the unit of analysis that are located at different 

positions”. 

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

Vervoort et al. (2011) introduce the concept of ‘dimension’ (Figure 2) as the basic structure 

of analysis, which allows for recognition of multiplicity of possible scales. They identify 

levels (e.g. micro, meso, macro) as positions on a scale; however, when multiple scales are 

being used, the reference to macro or micro level can be ambiguous. The different possible 

scales that fall under this definition are commonly normative; an exception to this is 

cartography where the term ‘scale’ is a numerical ratio (e.g. 1:10,000) of the measured 

distance between two points on a map compared to the measured distance on the ground. 

Two maps that show the same two points on the ground, but on one map the distance is 

shorter than the other, then the scale of the former is smaller than that of the latter. This is 

referred to as a difference in resolution. So, for the same size of paper, it is possible to show a 
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larger area of ground (this is the extent) with a smaller-scale map than a larger-scale map. As 

a guide, the national mapping agency of Great Britain (Ordnance Survey) refers to ‘large 

scale’ as 1:10,000 and greater, medium scale as 1:25,000 and 1:50,000, and smaller scale as 

anything smaller (e.g. 1:250,000). In Great Britain, field boundaries are mapped at scales of 

1:25,000 and greater, which is the minimum scale used for mapping boundaries for fields for 

use in IACS. Fields of 2,000 ha and above must be shown on a map of at least 1:25,000, and 

those smaller than 2,000 ha on maps at a scale of 1:10,000 or greater. However, typically in 

environmentally-related studies, the term ‘small scale’ is used to refer to ‘small area’ relative 

to ‘large scale’ which is used to refer to ‘large area’. There is no quantitative metric which 

can be used to clarify between small and large scale. 

In Europe, a range of monitoring programmes (ecological, water, soil, landscape and land 

use) potentially can provide an important source of information to support the macro-level 

evaluation of RDP but this requires greater effort for data and methodological integration. 

There is a growing demand for integration which has led to research in integrated assessment 

in particular for the sustainability of agricultural systems. Integrated assessment recognises 

the following key challenges: aggregation versus disaggregation, treatment of uncertainty, 

integrating qualitative and quantitative knowledge, building up scientific and political 

credibility of integrated assessment models, and developing comprehensive and transparent 

scenarios (Bezlepkina et al., 2011).  

Cash et al. (2006) discriminate different types of scales and levels, emphasising the cross-

scale and cross-level interactions in managing the environment. As part of the scale review, 

we have identified a range of different scales that are relevant for RDP (Figure 3).  The 

reference to macro level in the context of the RDP can refer to programme level, meaning the 

overall/aggregated achievements by measures in the four axes, as opposed to achievements 

by individual (sub)-measure or policy objectives. However, macro level can also refer to the 

wider context/public good (externalities) beyond the farm boundary (e.g. Concepcion et al., 

2008). For the purpose of the review of methodologies, both the above interpretations of 

‘macro level’ are considered.  

The methodologies for a macro-level assessment of environmental impact of the RDP need to 

overcome a number of challenges including an integration of scales (RDP and public goods), 

a selection of an appropriate scale for measurements/indicators (Stoeglehner and 

Narodoslawsky, 2008), the establishment of causality between overall RDP activity and 
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changes in public goods, as well as assessing environmental impact at and across different 

geographical levels (Lukesch and Schuh, 2010; Michalek, 2012). Understanding the issue of 

scale in the environmental impact assessment of RDP is critical to resolve the current 

challenges for the macro-level assessment.  

Hierarchy theory and landscape science provide an important theoretical and methodological 

basis to develop this understanding. Spatio-temporal hierarchies in landscape processes allow 

classification according to temporal and spatial scale/dimension. Steinhardt and Volk (2003) 

examine a hierarchical nested approach of watershed modelling, drawing on hierarchy theory 

which “suggests that when a phenomenon is studied at a particular hierarchical level, the 

mechanistic understanding comes from the next lower level, whereas the significance of that 

phenomenon can only be revealed at the next higher level”. The cross-scale dynamics in 

complex and adaptive ecosystems have been explained through a nested set of adaptive 

cycles operating at discrete scales in panarchy theory (Gunderson and Holling, 2001).  In 

ecology, Schneider (2001) argues based on hierarchy theory that patterns in complex systems 

measured at small scales do not necessarily hold at larger scale, because processes, structure 

and variables seem to operate at discrete ranges of scale. Garmestani et al. (2009) have been 

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

The advances in relation to understanding complex systems in this way are based on the 

dynamic processes in those ecosystems. In order to assess the impact of RDP measures on the 

environment, it is important that both the action and the measurement are placed in the 

appropriate context of the complex system. Hierarchy theory may suggest that the 

measurement/indicator should be at a higher level along the scale than the RDP action.  

The definition of landscape by the European Landscape Convention is “An area as perceived 

by people, whose character is the result of the action and interaction or natural and/or 

human factors.” Prager et al. (2012) argue that based on this definition ‘landscape scale’ 

refers to a spatial scale above the field-, farm- and local scale; and can be a catchment, an 

area of coherent landscape character or a sub-unit of a natural region. The importance of 

landscape for the delivery of local and regional ecosystem services is illustrated by Goldman 

et al. (2007) through an example of local and regional services, pollination and hydrologic 

services respectively (see Figure 4).  
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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 Austria, Finland, France, Germany, Great Britain 

(England and Scotland), Greece, Hungary, Italy, Lithuania and the Netherlands included the 

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

Priority was given to review reports in the following order: 

1. 2007-2013 On-going evaluation reports and available ex-post evaluation results, 

cases with macro level reviewed  

2. 2007-2013 Mid-term evaluation, cases with macro level reviewed 

3. 2007-2013 Strategic Environmental Assessment, cases with macro level reviewed 

4. 2000-2006 Ex-post evaluation reports, x cases with macro level reviewed  

5. 2000-2006 Mid-term evaluation reports, x cases with a macro level reviewed 

6. Other relevant RDP evaluation reports, x cases with a counterfactual reviewed. 

We have collated the reported macro-level (programme) assesments explicitly mentioned in 

the evaluation reports. Thus the accuracy and specificity of the original evaluation reporting 

drives our review results. In Table 1 we have listed the number of evaluations with reported 

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

More detailed results regarding the types of macro-level assessment methods used in 

evaluations are reported by public good in Tables 2 to 8. The report numbers refer to the 

numbers in brackets behind the evaluation reports in the list above. For identified cases we 

report on the type of environmental impact indicator, type of analysis, scale, causality, net 

impact and link between micro and macro.  Where possible the type of method used for 

analysis is classified broadly into one of the five categories: multi-scale sampling (M), 

integrated/landscape (L), quantitative and statistical analyses (A), scaling (S) and qualitative 

(Q) approaches.  
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Table 1 Number of impact evaluations at a macro level by public good categories  

Country Climate Water 
quality 

Biodiversit
y(wildlife) 

Biodiversity 
(HNV) 

Soil Landscape Animal 
welfare 

AT - 2 1 - - 2 - 
DE - 6 9 2 1 - - 
FI - - - - - - - 
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 analysis used at a macro level are either qualitative or 

quantitative. There are very few examples of multiscale or integrated methodologies. In many 

cases there is no reported information regarding the scale, causality, net impact or the link 

between micro and macro assessment.  The information is patchy and shows great variation 

between the different geographic areas.   

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

Country 

R
ep

or
t 

Measure or 
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France 2 221 Stand IPCC  for estimating N2O emmissions A     
Italy 
(Veneto) 

2 
214, 221 Reduction of Nitrogen and CO2 emmissions 

A     

Italy 
(Veneto) 

4 
H/I Net carbon storage  

A Y  Y  

UK 
(Scotland) 

2 
111, 122, 214, 221, 
223, 225, 227 

Impact assessment is based on evaluation 
questions (by measure) 

Q   Y  

UK 
(Scotland) 

2 
Programme  Impact assessment is based on evaluation 

questions (horizontal) 
Q     

UK 
(England) 

 
214, 221 Surplus nitrate/ha 

Q Y  N  

Table 3 Analysis of water quality related impact assessment at the macro level 
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Austria 2 214 Changes in gross nutrient balance A Y(t)  N  
Austria 2 Programme level Improvement of water quality (GNB) A     
DE (Baden 
Wuttenberg) 

2 

214 and others 
derived from 214  
(NB1, NB3, 
ND2) 

Stock density (LU)/ha)  
 

Q N N N N 

DE (Baden 
Wuttenberg) 

2 
Programme level Water quality discussed with indicators such 

as N-depositions  and N-surplus 
Q   N  

DE (Lower 
Saxony) 

2 
214  

A 
Y(s
) 

 N Y 

France  2 214 Excess in nitrate use M Y  y  
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France 4 M Nitrate reduction in surface water  A     
Italy (Puglia) 2 IRENA Reduction of nitrate in ground water  A     
Italy (Puglia) 

6 
211, 212, 214, 
221, 223, 226 

Index LIM (Level of pollution 
Macrodescriptors) 

A     

Italy (Veneto) 4 F VI.I.B-1.2, VI.1.B-1.3, VI.1.C-1.1   A Y(t)   N 
UK (Scotland) 

2 
111, 214,216, 
225, 227 

Impact assessment is based on evaluation 
questions (by measure) 

Q   Y  

UK (Scotland) 
2 

Programme level Impact assessment is based on evaluation 
questions-horizontal 

Q     

UK (England) 2 214 Surplus nutrient per hectare     Y 

Table 4 Analysis of wildlife related impact assessment at the macro level  
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Austria 2 214 Farmland Bird Index L Y Y N  
DE  (Baden-
Wurtenberg) 

4 212 Impact assessment is based on evaluation 
questions (by measure) 

Q     

DE  (Baden-
Wurtenberg) 

2 214 Crop diversity 
 

A N N N  

DE (Baden-
Wurtenberg) 

2 224 Impact assessment based on evaluation 
questions 

Q   N  

DE (Baden-
Wurtenberg) 

4 212 Qualitative assessment / expert judgement 
based on comparison programme design and 
habitat requirements of bird species 

Q N  N  

DE (Baden-
Wurtenberg) 

4 214  Species diversity  
A   N  

DE (Baden-
Wurtenberg) 

4 214  Number of species supported  
A   N  

DE (Lower 
Saxony) 

1 Programme Farm land index 
Q N Y N N 

DE (Lower 
Saxony) 

1 121 Change in grassland area 
A 

Y 
(t) 

 N  

DE (Lower 
Saxony) 

2 214 (NAU/BAU 
B2 - result-oriented 
grassland 
extensification) 

Number of indicator species  

Q   N  

France 2 214 Recorded bird populations A Y    
France 4 F Quantity & quality of bird species A     
France 6 211, 212, 214, 

216 
Recorded bird populations 

A Y    

Greece  2 213, 214,221, 
224, 226 

Changes in extend of areas under successful 
management for improving biodiversity 

A     

Hungary  4 214 Bird species abundance 
A 

Y(
s) 

 Y  

UK (Scotland) 2 125, 212, 214, 
221, 223, 225, 
227 

Impact assessment is based on evaluation 
questions (by measure) Q   Y  

UK (Scotland) 2 Programme  Impact assessment is based on evaluation 
questions (horizontal) 

Q     

UK (England) 2 221  Q     

Table 5Analysis of HNV related impact assessment at the macro level  
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DE (Baden 
Wurtenberg) 

4 
214 Impact assessment based on discussion 

Q  Y N  

DE (Lower 
Saxony) 

1 

Programme HNV farmland area. This Indicator 
differentiates between different HNV areas 
and elements classified into different HNV 
types 

L Y Y N N 

France  2 214 HNV farmland areas  L     
France 

4 
F HNV farmland areas – proportion of eligible 

farms receiving payment  
L     

Greece 
2 

211, 212, 213, 
214, 216, 221, 
224, 226, 227 

Maintenance of HNV farming areas 
A     

Italy (Puglia) 4 F HNV farm habitats A     
Italy (Veneto) 4 F HNV farm habitats A     
UK (Scotland) 

2 

111, 125, 
212,214, 216, 
221,223, 225, 
323 

Impact assessment is based on evaluation 
questions (by measure) 

Q     

UK (Scotland) 
2 

Programme  Impact assessment is based on evaluation 
questions (horizontal) 

Q     

UK (England) 2 221  Q     

Table 6 Analysis of soil related impact assessment at the macro level  
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DE (Lower 
Saxony) 

2 
214 (C- organic 
farming) 

Soil ersoion - estimation of the C factor for 
soil erosion 

A N N N  

UK (Scotland) 
2 

111, 214, 225, 
227 

Impact assessment is based on evaluation 
questions (by measure) 

Q     

Table 7 Analysis of landscape related impact assessment at the macro level  
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Austria 2 211, 212 Stocking density per forage area A  N   
Italy (Puglia) 2 214 Willingness to pay for conservation and 

landscape attributes 
A     

Italy (Puglia) 

4 

H VIII.2.B-2.2. Employment in the short/medium 
term outside holdings (logging, initial 
processing and marketing, and further local, 
small scale processing and marketing) directly 
or indirectly depending on assisted actions  

A   N  

Italy (Puglia) 

4 

F VI.3-2.1. Farmland under agreement 
contributing to perceptive/cognitive, in 
particular visual, differentiation 
(homogeneity/diversity) in the landscape 
(number of sites and hectares/ kilometres) 

A   N  

Italy (Veneto) 
2 

214 ‘Willingness to pay’ for the conservation of 
components and landscape attributes 

A     

Italy (Veneto) 

4 

F VI.3-2.1. Farmland under agreement 
contributing to perceptive/cognitive, in 
particular visual, differentiation 
(homogeneity/diversity) in the landscape 
(number of sites and hectares/ kilometres) 

A   N  
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Italy (Veneto) 
4  

H VIII.2.B-3.1. Additional attractive/valuable 
area or sites due to assistance   

A     

UK (Scotland) 

2 

111, 125, 
212,214, 216, 
221,223, 225, 
323 

Impact assessment is based on evaluation 
questions (by measure) 

Q     

UK (Scotland) 
2 

Programme  Impact assessment is based on evaluation 
questions (horizontal) 

Q     

Table 8 Analysis of animal welfare related impact assessment at the macro level  
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France  5 G Proportion of friendly farming systems S     
France 6 133 Individual aid for quality  S     
Italy (Veneto) 

4 
M I.4-2.1. Share of assisted products sold with 

quality label (%); (a) of which EU-level 
labelling schemes (%) 

S     

UK (Scotland) 
2 

212, 215 Impact assessment is based on evaluation 
questions (by measure) Q     

UK (Scotland) 
2 

Programme  Impact assessment is based on evaluation 
questions (horizontal) 

Q     

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

patchy.  In many cases the macro-level evaluation is based on qualitative assessment (Q) 

often using the evaluation questions (CMEF) or expert/evaluator assessment, which suggests 

an absence of evidence for causality between RDP and delivery of public goods.  The 

reported quantitative or analytical methods (A) are almost as common as the qualitative 

methods. These methods seem to be simple tallies in many cases and do not explicitly and 

clearly include a disentanglement of single measures and overall programme effects from 

other factors. However there are a number examples of more complex and integrated 

methodologies (L) and multiscale approaches (M) that do aim to address this issue (Lower 

Saxony – HNV and water quality, Austria - wildlife, Veneto – landscape, and France – water 

quality). 

The methodologies vary per public good. The reported methods include:  

• Climate change – estimation and aggregation  

• Water quality – impact coefficient, index for level of pollution of macrodescriptors 

(LIM), OECD methods, monitoring networks, and case studies  

• Biodiversity wildlife – paired comparisons between areas participating 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 areas participating and non-participating in a 

particular RDP scheme is in some countries integrated in the monitoring programmes of 

biodiversity, providing relevant information for counterfactual analysis.  However this type 

of evidence is not available in all EU nations and, in particular at macro level, requires 

approaches toseparate out the effect from other external factors on the measurements. Hence 

there is a demand for more integrated methodologies as reported by Austria and Lower 

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

Overall, the review of the recent evaluation reports confirmed the key challenges for macro 

level evaluations highlighted in the introduction and emphassied the need for the integration 

of new methodological developments. 

4 Inventory of Relevant Methodologies 

In a recent review of evaluation methods for RDP, in an attempt to find an alternative 

approach to RDP evaluation, Terluin and Roza (2010) included 22 different evaluation 

methods for individual rural development measures. They classified the evaluation 

methodologies into five different approaches: CMEF-type approach, tally approach, 

econometric approach, modelling approach and mixed case-study approach.  While the 

review considered the benefits and limitations of these methodological approaches, they are 

single measure, largely farm-based and only to a very limited extent include the complexity 

of scale and the delivery of public goods.  

The emphasis of this current review is specifically on methods for a macro-level assessment 

of the environmental impact of the RDP and its key challenges: determination of true 

causation, aggregation of all economic, social and environmental net-impacts of RDP, and a 

cost-benefit analysis (Michalek, 2012). Therefore, a modified classification of approaches has 

been chosen for the methodologies to reflect the demand for methods that can address 

complex challenges: statistical approach, hierarchical and multi-scale approach, spatial 

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

Statistical approaches have been used to assess the relationship between farm based activities 

or decision-making to climate change and biodiversity. Reidsma and Ewert (2008) have used 

a vulnerability analysis based on the Pearson Correlation, the Shannon-Weaver Index and a 

linear regression model to assess the impact of farm diversity on the vulnerability to climate 

change. A multi-level analysis of yield and income responses to climate variability based on a 

General Linear Model has been used for estimating and analysis of trends. With this 

methodology Reidsma et al. (2009) set out to explain the relationship between climate and 

management impacts on farmers’ income and crop yield at two different scale levels (farm 

and region) using FADN and climate change data. These types of analysis can potentially 

provide evidence of causality. However, in relation to the complex nature of the causality 

between RDP measures and public goods, these methods have some relevance but these may 

be limited in the environmental impact evaluation. Another type of statistical approach is 

deployed in relation to scaling. Scaling is important for the integration of data that is needed 

to assess the impact of agri-environmental measures on public goods. This may involve either 

up- or down-scaling, depending of the difference between scale of indicator(s) and scale of 

analysis. Scaling methods can be classified by manipulation of data and manipulation of 

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

Araujo and Thuiller (2005) present a stepwise downscaling process (generalised additive 

modelling) using interpolated European data (10x10km) which were first aggregated to a 

coarse level (50x50km) and then modelled back to their original resolution. With this process 

of up and downscaling they illustrated that, despite uncertainties, downscaling may prove 

useful for the identification of reserves more meaningfully related to local patterns of 

environmental variation. However this method is limited to regions that are data-rich.  Righi 

et al. (2011) and Andersen et al. (2007) use the development of a farm typology framework 

as a means to up-scale farm-level impact assessment to regional level. For each farm type 

they used a simulation to model an average farm, and field data from representative farms to 

assess the impact of farm-level strategies. This systematic approach of characterising farms in 

typologies is interesting and allows for an alternative to simple aggregation of variables at 

farm level. However the reported research and the impact assessment did not include any 
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public good. Based on a homogeneous agro-ecological regions, Small Agricultural Region, 

Teillard et al (2012) used a two-step multinomial regression to estimate the input cost per 

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

 The identification of relatively homogeneous agricultural areas is thought to have unique 

responses and possibly more effective in relation to delivering specific RDP measures, 

particularly because, while the aggregated clusters are not consistent with administrative 

boundaries, they may link more closely to the delivery of public good by agricultural areas.  

Given the multi-scale and multi-level nature of the macro-level assessment of the impact of 

RDP and the recognised mismatch between economic and ecological scales, the process of 

scaling and the use of farming typologies are likely to be important components of the 

methodological framework for ENVIEVAL. They provide potentially a mechanism to link 

the micro- and macro-level assessments.  

4.2 Multi-scale/Hierarchical Approaches  

Baker et al. (2011) assessed the impact of agricultural management on bird populations at 

three different spatial resolutions. They used the Breeding Bird Survey (BBS) data and 

Environmental Stewardship to analyse the 1km2 cell of the BBS as well as two buffer areas 

around the cell of 9km2 (3 x 3) and 25 km2 (5 x 5). With a loglinear approach they modelled 

the change in expected abundance between consecutive years which incorporated the effects 

of spatio-temporal covariates. They suggest that for the reversal of farmland bird numbers 

there is a need for management response at a different temporal and spatial scale from what 

they call broad-and-shallow AES approach. 

An alternative method to assess the influence of human practices on biodiversity patterns by 

Deconchat et al. (2007) used an interdisciplinary nested sampling approach to analyse the 

interaction of social and ecological processes around forested areas in rural landscapes. 

Although these authors acknowledge the difference in sampling methodology and scale 

between relevant scientific disciplines, the integration of the sampled data was facilitated 

through selection of common sites, synchronisation of measurements, establishing collective 

protocols and sharing data management tools. They argue that “Splitting the project into sub-

parts is not a reductive approach if different scales are studied simultaneously and if the 

methodologies are chosen to be compatible”. However this does require a high level of 

inherent coherence and coordination. This particular methodology is highly time and resource 
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demanding and hence not realistic for impact assessments of RDP. However, a nested 

approach can prove relevant in dealing with cross-scale and cross-level assessments, which 

are necessary for the RDP.  

A hierarchical sampling design with systematic and consistent sampling method across levels 

supports a multiscale assessment of impact of farming on biodiversity (Gabriel et al., 2006). 

Principal Component Analysis on 30 variables describing climate, topography, land use, 

socio-economic and soil conditions was used to select matching landscapes, 10 x 10 km 

landscapes with either high or low organic farming. Landscapes were paired on the basis of 

similar environmental conditions but contrasting in surrounding presence of organic farming 

(Gabriel et al., 2010). Within each landscape comparable organic and conventional farms 

were selected, and within each farm three cereal fields and three grass fields were selected 

(Gabriel et al., 2010). This method is a very systematic approach to handling scale which is 

necessary to fully understand the impact of RDP on a particular biodiversity. The sampling 

design is robust but is expected to be time and resource intensive which may pose a constraint 

on the EU-wide implementation. However, due to the landscape characterisation, the actual 

sampling may be more effective.  

A multi-scale assessment modelling framework (SEAMLESS) assesses the impact of 

agricultural policy measures on the farm business and incorporates a process of scaling that 

integrates models of micro and macro level. The framework uses the concept of actor-action-

environment-condition and related model linkages to connect farm, regional and EU levels. 

The creation of homogenous spatial units and typologies for describing farms and the 

environmental context facilitate a systematic aggregation of detail and to address the scale 

mismatch by integrating the socio-economic and biophysical data (Report_14) Scaling 

methods are essential components to link between different scale levels and models (Ewert et 

al., 2011, see Figure 5).  

While this methodology incorporates environmental components, it does not assess the 

impact of the agricultural management specifically on public goods. The method of 

aggregation and disaggregation however is potentially relevant for the methodological 

framework to be proposed by ENVIEVAL.  
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The multiple scale and hierarchical methods have an important role in the environmental 

impact assessment of RDP as they are able to provide evidence of causality and a systematic 

approach to linking micro and macro level assessment.   

4.3 Spatial Analytical Approach 

Spatial econometric modelling approaches are receiving increasing attention for their use in 

assessing impacts of CAP policies (e.g. Reinhard et al., 2013; Montresor et al., 2010; Pecci & 

Sassi, 2008). The most recent development and application of spatial econometric models for 

the evaluation of environmental (and socio-economic) impacts of RDPs was carried out in the 

SPARD project (Reinhard et al., 2013; Reinhard & Linderhof, 2013).  

Traditional or non-spatial econometrics largely ignores the spatial dependence and spatial 

heterogeneity of data sets used in econometric models. Spatial econometrics incorporates 

those issues in the estimation process based on spatial data. Spatial econometrics is 

characterised by: spatial dependence between sample data observations at various points in 

the Cartesian plane, and spatial heterogeneity that arises from relationships or model 

parameters that vary with the sample data as one moves over the Cartesian plane. Given that 

many rural development measures and their environmental impacts have an explicit spatial 

dimension further emphasises the need to use spatial econometric techniques for the 

quantitative analysis of environmental impacts of rural development measures. Reinhard et 

al. (2013) summarise that, in more advanced spatial econometric models, two main 

approaches are applied to consider situations: 

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

(a spatial lag model);  

b) where the outcome in one region is affected by unknown characteristics of the 

neighbouring regions (a spatial error model). 

Reinhard et al. (2013) developed and tested spatial lag models (using a Gabriel weight 

matrix) for the assessment of impacts of agri-environmental measures on water quality and 

biodiversity. N-surplus was used as an indicator for water quality, and a HNV index based on 

Paracchini and Britz (2010) was used as a proxy indicator for biodiversity. The impact 

analysis was tested at NUTS0 level for water quality and NUTS1 level for HNV farming. The 

data and estimation results show that spatial correlation is present but the spatial econometric 

models applied are not preferred over the a-spatial models. The authors largely explain this 

with the lack of disaggregated data on AEM spending in relation to specific environmental 
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objectives and on the environmental impact indicators, which hindered model testing at more 

suitable levels such as NUTS2 or NUTS3. This highlights that data requirements are stringent 

for spatial econometric analysis.  

Generally, Reinhard and Linderhof (2013) conclude that the tested spatial econometric 

models provide a suitable method to assess environmental impacts of RDPs at macro level 

which allows the incorporation of counterfactuals through analysing regions with different 

spending on the measures and different development trajectories of biodiversity and water 

quality. Micro-level impact analysis was not feasible due to lack of data on environmental 

impact indicators. A consolidated data base on impact and baseline indicators as well as other 

general trends is a prerequisite. Overall, the results of the SPARD project suggest that further 

exploration of the data requirements and the feasibility of testing spatial econometric models 

in the ENVIEVAL case studies for specific public goods should be pursued. In addition, the 

suitability of spatial econometric models to assess programme impacts could be explored 

(SPARD ‘only’ tested the models for one measure) and potentially be tested in the case 

studies. The case studies would test the suitability of spatial econometric models to address 

the challenge to assess net environmental impacts of rural development measures and 

programmes at macro level. 

Gimona and van der Horst (2009) have shown the potential of landscape indices for 

environmental monitoring using CORINE Land Cover data. They selected nine indices which 

were calculated using both local detailed data and CLC2000 for 20 10x10 km tiles. They 

identified the first five principal components which they used as independent variables in 

linear regression models. They subsequently selected the best model using Multivariate 

Adaptive Regression-based Splines (MARS).  This method has not yet been used beyond the 

case study area and it has not proven a strong link between the landscape indices and 

biodiversity. However, this method has illustrated the value of landscape indices for 

monitoring change in landscape that can assess change in the context of RDP and the benefit 

of targeted implementation of RDP measures. Concepcion et al. (2008) conducted a similar 

study but instead of a transect they focused specifically on the effectiveness of AES in the 

context of landscape complexity in three agricultural areas. The research included fieldwork 

in seven pairs of cereal fields in each of the three regions (measurement of species richness) 

and aerial photography interpretation (measurement of landscape metrics). The results from 

this study also conclude that the effectiveness of RDP measures are dependent on the 
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complexity of the surrounding areas, which emphasises the need and value of landscape 

metrics and spatial analytical analysis for assessing the impact of RDP measures.    

The above examples show the potential of landscape metrics in the impact assessment of 

RDP on biodiversity. However an example of measuring multiple public goods more 

generally is illustrated by  the evaluation of an afforestation scheme developed by mapping 

multifunctional hotspots based on benefit maps and potential for public goods (biodiversity, 

visual amenity and woodland recreation) (Gimona and van der Horst, 2007). Based on benefit 

maps (i.e. potential biodiversity map, potential visual amenity map and potential on-site 

recreation map) multifunctional hotspots were identified as areas which had consistently high 

scores in different weighting schemes which were used to combine the benefit maps. A 

comparison between the multifunctional hotspots and Farm Woodland Premium Scheme 

(FWPS) illustrated the potential for this approach to assess the impact of the FWPS in 

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

The impacts on public goods of potential spatial arrangements at the landscape scale can be 

explored using spatio-temporal modelling of land cover, land use or cropping systems. The 

landscape simulations can be based on stochastic processes and rule-based constraints 

allowing the integration of case study particularities derived from field scale (e.g. IACS to 

characterise cropping systems) within the context of regulatory policy or strategic plans. The 

simulations can be set up at one or multiple scales as relevant (e.g. landscape character unit, 

water catchment, NUTS level; Castellazzi et al., 2010). 

Specifically for a macro-level assessment, spatial analytical methods are valuable because 

they accept the presence of spatial correlation in the indicators, have developed means of 

measuring indicators in their spatial context which is particularly important in relation to 

public goods.   

4.4 Multi-Criteria Approaches 

Interviews among participating and non-participating farmers have been used by Primdahl et 

al. (2003) to assess the effects of agri-environmental schemes based on 12 indicators. They 

found that, although the 12 indicators worked, follow-up among the sampled farms is 

necessary to secure an effective long-term monitoring plan. The key limitation of this method 

is that it has no spatial and/or scalar component, nor are there hard measurements of these 

improvements.  
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In general multi-criteria approaches provide a systematic approach for such a comparison. It 

includes a wide range of different approaches which include Multi Criteria Analysis (MCA), 

Life Cycle Analysis (LCA), Ecological Footprint (EF), Agri-Environmental Footprint (AEF) 

and Cost Benefit Analysis (CBA).  These methods have in common that they compare 

different alternative options against a range of criteria; through a weighted sum methodology, 

a classification of alternatives is obtained and the final results can be ranked. MCA can be 

used to compare large sets of relevant criteria which can then be adjusted during assessment 

(e.g. Koo and O’ Connell, 2006; Dujmovic and De Tre, 2011; Mattsson et al., 2000).  The 

method can be used in a spatial context by applying an effect or decision-making matrix, set 

of criterion weights and decision rules to individual grid cells in the study area. The decision 

rule can generate site-specific land-use optimisations. Boggia and Cortina (2010) used the 

method to aggregate indicator data into two indexes for territorial level: an environmental 

index and a socioeconomic index. They argue that, rather than further aggregating the two 

indexes, an interpretation based on crossing values allows each dimension to retain its 

independence.  

Life Cycle Analysis enables consideration of the life cycle consequences of a combination of 

effects of RDPs, and their individual components, with respect to public goods. The 

translation of life cycle information into area demand is termed ‘footprinting’, examples 

including Ecological Footprints (Rees, 1992), and Carbon Footprints. Thus, in the context of 

this review, footprinting methodologies are most appropriate, rather than ‘true’ LCA, as they 

allow for indicators at multiple scales to be addressed.  All material and energy consumption 

of an economic unit, e.g. household, community, region, nation, is compiled and converted 

into the land and water areas that are necessary to supply this unit with the material and 

energy as well as to cope with its waste (Stoeglehner and Narodoslawsky, 2008). Weaknesses 

in the approach that have been highlighted include the fact that the original footprinting 

model had no policy advisory component and it was also not possible to distinguish between 

different qualities of material and energy flows. Furthermore, footprinting is said to have an 

anti-trade bias (van den Bergh and Verbruggen, 1999). However, individual authors have 

made specific modifications to the footprinting model that in many respects overcome these 

drawbacks (Ferguson, 1999). 

These approaches seem to be most commonly used for ex-ante assessment rather than ex-

post. However, in order for that to work, the defined criteria will need to include clear 
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impact-related criteria that incorporate evidence of causality against which the measures are 

assessed. This means that, although the approach may be successful in handling multiple 

criteria, its use for an ex-post assessment will rely on the quality of the definition of the 

criteria.  

The work on agri-environmental footprinting has demonstrated the value of multi-criteria 

analysis for the evaluation of environmental impacts on individual farms (Purvis et al., 2009).  

This method has shown to be able to assess change in the Agri-environmental Footprint Index 

(AFI) over time and to compare participating and non-participating farms. These types of 

results can be aggregated to higher levels on the scale (RDP programme/macro level). 

However, in the context of the landscape scale, it is important for the criteria to include 

landscape metrics as illustrated in section 4.3 in order to identify the impact of RDP in 

relation to the wider context. Research in relation to the biodiversity (HNV) has shown that 

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

In general, multi-criteria analysis provides a systematic and holistic approach to the 

comparison of the impact of individual as well as collective measures. It means that the 

methodology, in particular ecological footprinting, is able to address one of the key 

challenges of the RDP impact assessment, i.e. assessing the multiple measures and indicators. 

However, extending the AFI method with spatial analytical approaches will need to be 

considered for use in the methodological framework for ENVIEVAL.   

4.5 Integrated/Landscape Approach 

Increasing recognition of the complexity of coupled socio-ecological systems has motivated 

the development of integrated research frameworks that address the interactions between 

causal factors and outcomes at micro and macro levels, i.e. field, farm, regional, national and 

international levels (van Ittersum and Brouwer, 2010). Although the resulting models have 

many potential advantages, the complexity of ‘integrated assessment’ poses several 

outstanding conceptual and methodological issues.  Moreover, their success has not been 

assessed by any in-depth economic analysis.  An integrated assessment framework such as 

SEAMLESS (van Ittersum et al., 2008) includes different aspects (Ewert et al., 2009) by 

linking or coupling multiple models for macroeconomic, microeconomic (or behavioural) and 

biophysical aspects of the socio-environmental systems. While this integrated assessment 

framework is a modelling approach focussed specifically on agricultural land management 
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and RDP, there are other integrated approaches which may be of relevance for the impact 

assessment in the context of public goods.  

For example, Ferrier and Drielsma (2010) propose a flexible whole-landscape modelling 

framework. This framework for integrating multiple pattern and process-related factors into 

biodiversity conservation assessment is used by Williams et al. (2012) to develop and assess 

the effectiveness of conservation incentive payments. A whole-landscape metric for the 

assessment of biodiversity conservation has been developed based on a biodiversity 

assessment through habitat connectivity and ecosystem complementarity as well as a tender 

evaluation of conservation instruments.    

In addition to these quantitative approaches, there are qualitative integrated approaches to 

assess the impact of RDP on public goods. Roth and Schwabe (2003) describe a participatory 

approach based on the role of agricultural land in the wider landscape through plans agreed 

with relevant stakeholders that secure a future for both agriculture and public goods. Target 

values for ecologically, culturally and regionally valuable areas are calculated per natural 

region/landscape character on the basis of soil, water, presence of valued habitats and habitat 

networks as well as landscape analysis. The pros are that this assesses all the public goods 

and the progress that has been made. It sets a target as well as a clear measure. The cons are 

that it is very intensive to set up due to data demands, as well as the stakeholder process and 

it may not be so easily scaled up to more abstract levels; a generalisation has been made but 

that is still only to regional level rather than (inter)national level.  

Carey et al. (2003) and Carey et al. (2005) use a multidisciplinary expert panel to conduct a 

multidimensional assessment of two RDP measures (Countryside Stewardship Scheme, CSS, 

and Environmentally Sensitive Areas, ESA). The panel was to assess two agri-environmental 

schemes based on the content of the agreements/contracts and the farm’s landscape context.  

The panel judged the individual agreements on agreement negotiation, appropriateness, 

environmental effectiveness, compliance and side effects as well as additionality (a kind of 

counterfactual assessment). Their results highlight the difference between the design and 

functioning of the two schemes and their ability to identify the scope for application of 

inappropriate management prescriptions. In this type of context conjoint analysis (CA) can be 

used to identify attributes of environmental management/policy options (e.g. land 

management options) and evaluate trade-offs between options, using different means for 
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representing the data (e.g. landscape visualisations between counterfactual and scenarios of 

change), such as landscape impacts, GHG emissions (Sheppard, 2005).  

Midmore et al. (2008) and Terluin and Berkhout (2011) used and presented a mixed case 

study approach for the evaluation of rural development programmes. The mixed case study 

approach aims at exploring patterns, which provide support for explanations of causal 

relationships and seeks to explain how rural development policies interact with other policy 

impacts and the governance framework which delivers support. It combines a quantitative 

analysis of input and output indicators at measure (micro) level with qualitative methods at 

programme (macro) level. The mixed case study approach fosters a better understanding of 

the causal-relationships and can provide a cost-effective evaluation method in situations with 

limited data availability for quantitative impact assessments. 

5 Discussion 

The results from the review show clearly that a lot of methodological progress has been made 

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

of RDP measures, although many methods to date are only applied to ex-ante rather than ex-

post assessment.  The most important methodological developments are the advances made in 

relation to multi-criteria, spatial analytical approaches and integrated approaches, as well as 

efforts made to address the scale mismatch between economic and ecological/natural 

sciences.  These developments are able to contribute to addressing the challenges posed by 

the demand for measuring the impact of RDP activities/investment on the delivery of public 

goods.   

There is evidence that just tallying the implementation of the measures does not equate to 

successful delivery of public goods and that it does matter to the success of RDP where and 

how measures are implemented. At the same time the issue of scale in relation to measuring 

impact has also been shown to be important. Evidence of cause and effect between RDP and 

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

The methodologies used for the macro (programme level) assessment is patchy and in many 

cases is not actually making an assessment at programme level but at measure level. Multi-

criteria analysis, in particular agri-environmental footprinting (Purvis et al., 2009), is the most 

promising approach to assess the complexity of assessing multiple measures. However a key 

challenge will be to take this meaningfully from farm-level to regional and national level. In 



 

 35  

this context, lessons from other methodological approaches for scaling (Ewert et al., 2011) 

and conceptual integration may be valuable (van Ittersum and Brouwer, 2010; Ferrier and 

Dreilsma, 2010).  

Based on the developments towards integrated assessments, macro-level assessment should 

focus not just on the overall programme assessment (i.e. effectiveness of investment), but 

more to the wider environmental impact which can be at different geographic scales.  This 

does require the inclusion of spatially-explicit analysis at appropriate scale levels.  Previous 

EU projects have addressed a number of relevant issues in the effort for integrated analysis.  

Recent developments in spatial econometrics in principal address the need to include 

spatially-explicit analysis at appropriate scale levels. The case study applications of new 

spatial econometric models in the SPARD project have indicated that such models have the 

potential to assess and quantify net-impacts at macro level, which was confirmed as one of 

the key challenge for macro-level evaluations in the stakeholder interviews and workshop 

discussions. Including spatial econometric models in the ENVIEVAL case studies would 

enable the testing of the suitability of spatial econometric models to address the challenge to 

assess net environmental impacts of rural development measures and programmes at macro 

level. However, a potential limitation for the use spatial econometric models is their large and 

complex data requirements. The data requirements and availability need to be assessed in 

more detail in the next task to ensure that feasible case study areas with sufficient data 

infrastructure can be selected and validated with the SRG. 

Both the review of the evaluation reports and the interviews with the evaluators showed that 

complex methods and models have rarely been used in past evaluations. Hence, a potential 

lack of experience and methodological skills in using complex quantitative methods for 

environmental evaluations needs to be considered in the selection of case study methods and 

the development of the methodological framework. The importance of different stakeholder 

aspirations and capacities across the EU Member States for the comprehensiveness and 

quality of RDP evaluations was also raised during the stakeholder workshop. The suitability 

of the selected candidate methods for case study testing, and consequently for inclusion in the 

methodological framework, needs to be considered under different circumstances with 

respect to data availability, and stakeholder aspirations and capacities in the different member 

states.  
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The main gaps in the current knowledge and candidate methods for the case study testing are 

synthesised below and Table 9 provides an overview of the different methods reviewed 

including key aspects such as addressed challenges in evaluations mechanisms to implement 

counterfactuals, mechanisms to link with micro level evaluations, and data 

requirements. 

Main gap in the current knowledge:  

• limited evidence of causality between the RDP objectives and indicators 

• limited evidence of the ability of indicators to measure impact across and within 

scales and levels  

• the need to incorporate the spatial context around participating areas.  

Candidate methodologies: 

• Increasing evidence base 

o Hierarchical approaches  

� systematic and consistent sampling method (Gabriel et al., 

2006, 2010;  Concepcion et al., 2012; Deconchant et al., 

2007) 

� use of typologies (Righi et al., 2011; Andersen et al., 2007; 

Teillard et al., 2012) 

� scaling (up- and downscaling - Ewert et al., 2011) 

o Spatial analytical approaches –  

� landscape metrics - the flexible whole-landscape modelling 

framework by Ferrier and Drielsma (2010) 

� spatial econometrics – by Reinhard et al., 2013; Reinhard 

and Linderhof, 2013  

• Assessment 

o Multi-criteria analysis – agri-ecological footprint 

o Spatial econometrics 

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

Method Key 
methodological 
aspect 

Addressed 
challenge(s) or 
improvement of 
evaluation 

Mechanisms 
to implement 
counterfactu
als 

Mechanisms 
to link with 
micro level 

Data requirements  Other key 
requirem
ent  

Tested / applied 
for which public 
good / 
environmental 
aspect 

Source(s) 

Statistica
l 

Multi-
scale/dimension 
trend analysis 

determination of true 
causation 

  Scaling 
FADN in HARM 
regions 

 Climate Reidsma et al. (2009) 

GLM Modelling  
determination of true 
causation 

 Scaling 
Species abundance 
data (butterflies and 
farmland birds) 

 Biodiversity  
Aviron et al. (2007); Davey et 
al. (2010);  Gottschalk et al. 
(2007) 

Scaling 

data/model 
integration for 
aggregation RDP 
impacts 

  
MARS, FADN, 
Eurostat, GTAP 
databases 

  Ewert et al. (2011) 

Down scaling 
using generalised 
additive 
modelling 
(GAM) 

data integration for 
aggregation RDP 
impacts 

 down-scaling 
Species abundance, 
landcover and 
climate data 

 Biodiversity Araujo and Thuiller (2005) 

 Up scaling 
data integration for 
aggregation RDP 
impacts 

 
field data 
capture 

farm management 
data, environmental 
data 

 Soil   Righi et al. (2011) 

Hierarch
ical 

Hierarchical 
sampling 

assessment of Impact 
on the wider context 
(public goods) – true 
causation 

 
field level 
observations/ 
data 

Climate, 
topographic, land ue, 
social/economic and 
soil conditions as 
well as field data 

 Biodiversity 
Gabriel (2006, 2010); 
Concepcion et al. (2012); 
Deconchat et al. (2007) 

Cluster analysis, 
regression 

assessment of Impact 
on the wider context 
(public goods) – true 
causation 

 

aggregation of 
micro level to 
production 
type 

FADN,   
Biodiversity and 
biodiversity (HNV) 

Amano et al. (2011); Teillard et 
al. (2012) 

Statistical 
modelling at 
different spatial 

assessment of Impact 
on the wider context 
(public goods) – true 

  BSS and ES data   Biodiversity  Baker et al. (2011) 
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Method Key 
methodological 
aspect 

Addressed 
challenge(s) or 
improvement of 
evaluation 

Mechanisms 
to implement 
counterfactu
als 

Mechanisms 
to link with 
micro level 

Data requirements  Other key 
requirem
ent  

Tested / applied 
for which public 
good / 
environmental 
aspect 

Source(s) 

resolutions causation 

Spatial 
analytica
l 

Spatial 
econometrics 

assessment of net 
impact on the wider 
context (public 
goods) – true 
causation 

Comparison 
of regions 
with different 
spending and 
different 
developments 
in public 
goods 

aggregation of 
farmlevel data 

CMEF data, 
Cambridge 
Econometrics 
database 

 
Biodiversity, water 
quality and tourism 

Reinhard et al. (2013); 
Montresor, (2010); Pecci and 
Sassi (2008); Reinhard and 
Linderhof, (2013) 

Landscape 
analysis 
Landscape 
metrics and 
zoning   

assessment of Impact 
on the wider context 
(public goods) – true 
causation 

Spatial rather 
than temporal 

Field level 
observations/ 
data 

Public good 
monitoring 
data/maps, RS data 
and field/farm data 
(RDP 
implementation) 

 

All public goods, 
but specifically 
biodiversity (HNV) 
and landscape 

Concepcion et al. (2008); 
Gimona et al (2009); Gimona 
and van der Horst (2007); Van 
der Horst and Gimona (2005); 
Castellazzi et al. (2010) 

Multi-
criteria 

Survey/panel 
Knowledge 
elicitation 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

 
Farmer 
interviews 

Survey or panel data  
Water and soil 
quality 

Primdahl et al. (2003) 

Multi-Criteria 
Analysis 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

  
Depending on the 
criteria identified for 
the assessment  

 All public goods 
Koo and O’Connell (2006); 
Boggia and Cortina (2010); 

Life Cycle 
Analysis 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

 

Farmlevel 
assessment 
included in 
assessment 

Depending on the 
criteria/indicators 
used.  

 All public goods 

Rees (1992); Van den Bergh and 
Verbruggen (1999); Ferguson 
(1999); Stoeglehner and 
Narodoslawsky (2008) 

Ecological 
footprint analysis 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

 

Farmlevel 
assessment 
included in 
assessment 

  
landscape quality, 
biodiversity and 
natural resources 

Purvis et al. (2009) 

Integrate Expert  aggregation of all Ask none Expert or stakeholder  biodiversity, Carey et al. (2005, 2010)  
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Method Key 
methodological 
aspect 

Addressed 
challenge(s) or 
improvement of 
evaluation 

Mechanisms 
to implement 
counterfactu
als 

Mechanisms 
to link with 
micro level 

Data requirements  Other key 
requirem
ent  

Tested / applied 
for which public 
good / 
environmental 
aspect 

Source(s) 

d assessment/ 
Knowledge 
elicitation 

economic, social & 
environmental 
effects of RDP 

opinion landscape and 
cultural services 

 Mixed case 
studies 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

  

Quantitative (input 
and output 
indicators) and 
qualitative data.  

Focus on 
impact 
policy 
objective  

RPD 
environmental 
impact (no public 
goods) 

Terluin and Berkhout (2011); 
Midmore et al. (2008) 

Model integration 

aggregation of all 
economic, social & 
environmental 
effects of RDP 

 
Scaling, 
typology 

MARS, FADN, 
Eurostat, GTAP 
databases 

  

Van Ittersum and Brouwer 
(2010); van Ittersum et al. 
(2008); Ewert et al. (2009); 
Ferrier and Drielsma (2010); 
Williams et al. (2012) 

Mapping 
landscape 
functions and 
services  

Quantification of 
change in the value 
of a public good   

 
Disaggregatio
n to farm 
level  

Land cover, policy 
documents, habitat 
data, agricultural 
production data, 
tourism data 

 All public goods Willemen et al. (2008, 2010); 

Adaptive 
Management (?) 

Quantification of 
change in the value 
of a public good per 
natural 
region/landscape 
character  

 none 
Farm level data and 
aerial photographs  

 
Landscape and 
biodiversity  

Roth and Schwabe (2003)  
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Table A. 1 Summary of models from literature 

Author(s) Year Methodology Objective RDP /public 
good 

Amano et al  2011 Multilevel nested regressions 
(hierarchical linear modelling) and 
MCMC simulation. 

An assessment of the macro-level factors (climate and 
topography) on the effect of farming practices on biodiversity. 

Biodiversity 

Araujo et al  2005 Generalised additive modelling 
(GAM) 

Downscaling European species atlas distribution to a finer 
resolution  

Biodiversity  

Aviron et al 2007  Mixed general linear models 
(GLM), multivariate analysis, 
redundancy analysis and MCMC 
simulation for two scales, local and 
landscape 

Assessment of the impact of AES on butterfly biodiversity in 
the context of two scales: local grassland conditions and the 
landscape context of the grasslands.  

Biodiversity  

Baker et al.  2012 Statistical modelling approach 
(multivariate loglinear model) for 
three different spatial resolutions 
(1km2, 9 km2 and 25km2) 

Assessment of the effect of AES on bird species that use 
agricultural land during their life-cycle and are expected to 
benefit from AES management.  

Biodiversity  

Carey et al.  2003 Expert panel assessment of 
ecological, landscape, historical and 
access objectives of 484 CSS 
agreements 

To develop a multi-disciplinary approach to assess the degree to 
which ecological, landscape historical and access objecitves of 
AES are met by looking at CSS only 

Landscape, 
biodiversity 

Carey et al.  2005 Expert panel assessment of 
individual AES agreements in 
landscape context 

To develop a multi-disciplinary approach to assess the degree to 
which ecological, landscape historical and access objecitves of 
AES are met (CSS and ESA) 

Landscape, 
biodiversity, 
cultural 
services 

Castellazzi et 
al. 

2010 Simulation scenarios using the 
LandSFACTS model 
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Author(s) Year Methodology Objective RDP /public 
good 

Christie and 
Gibbons 

2011 Choice experiment models, Bayes Develop methodology to estimate and account for respondents’ 
ability to choose (ATC) 

Biodiversity, 
coastal 
defences 

Concepcion et 
al.  

2012
, 
2011
, 
2008 

Landscape metrics (size of focal 
field, length of boundaries around 
field, proportion of areas occupied 
by non-productive land use (within 
a radius of 500m), and generalised 
mixed effect models (GMMs),  

An analysis of the impact of field management intensity on 
biodiversity along a wide gradient of landscape complexity. 
Data on species richness of birds, plants, spiders and bees were 
used in 232 extensively and intensively managed paired fields 
(112 arable fields and 120 grasslands) in 18 regions distributed 
across six European countries 

Biodiversity 

Courtney et al. 2013 Interviews with ES agreement 
holders, plus adapted LM3 model 

To capture the direct, indirect and induced effects of a variety of 
ES schemes at sub-regional level 

N/A 

Davey et al.  2010 Generalised Linear Models  Assessment of the evidence for impact of Entry Level 
Stewardship on biodiversity conservation in the wider 
countryside based on measured farmland bird abundances 

Biodiversity 

De Benedetto 
and Klemeš 

2009 Life Cycle Assessment Use LCA to produce an Environmental performance Strategy 
Map – a graphical map which combines the main environmental 
indicators with cost 

Water, carbon 
footprint, 
energy 

Deconchat et 
al.  

2007 Multidisciplinary nested sampling 
approach 

Social and Ecological Assessment of the impact of forest and 
agricultural management practices on biodiversity  

Biodiversity  

Delattre et a.l 2013 Monitoring Monitor behaviour of butterflies to test the use of GFMs as 
ecological corridor networks 

Biodiversity 

Ewert et al.  2011 Integration framework based on a 
set of methods and approaches for 
an integrated assessment 
(SEAMLESS-IF) 

A conceptual analysis of scale changes and methods of model 
integration for addressing complex integrated assessment 
problems in agri-environmental systems, aimed at an integrated 
assessment of policy impacts on agricultural systems.  
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Author(s) Year Methodology Objective RDP /public 
good 

Gabriel et al.  2010 Multi-scale hierarchical sampling 
programme to estimate species 
density 

Disentangle the scale effects of farming management on 
biodiversity and identify those scales most appropriate for 
maximizing the biodiversity benefits in agricultural landscapes. 

Biodiversity 

Gimona and 
van der Horst  

2007 Landscape zoning based on multiple 
criteria   

Evaluation of actual AES activities/output against potential 
benefit maps of public goods (biodiversity, visual amenity and 
recreation), assessment of the efficient of a specific AE scheme 
in delivering public goods.  

Biodiversity, 
landscape and 
recreation 

Gottschalk et 
al.  

2007 Model based on GLM  Examining the long-term effects of two AES on the species’ 
richnesss of birds and carabids in marginal regions of Europe 

 

Kampmann et 
al.  

2012 Principle component analysis Assessment of the effectiveness of AES and the variability of 
this effectiveness under different climate and socio-economic 
conditions 

 

Kleijn et al.  2006 Field pairing, measurement of 
species density and abundance 

Evaluation of the biodiversity effects of conservation 
management on farms across a wide range of EU agricultural 
landscapes  

Biodiversity 

Koo and 
O’Connell 

2006 Multi Criteria Analysis Develop a land optimisation methodology as a compromise 
between long-term nitrate pollution and agronomy at the 
catchment scale 

Water quality 

Primdahl et al.  2003 Interviews among beneficiaries Assessment of environmental effects of AE schemes through an 
assessment of agricultural practices and agreements. 

Water & soil 
quality 

Princé et al. 2012 Markov Chain Monte Carlo using 
breeding bird survey 

To evaluate the effectiveness of French AES in enhancing 
farmland bird diversity at a national scale 

Biodiversity 

Reidsma and 2008 Statistical modelling approach Impact assessment farm biodiversity on farm vulnerability to Climate change 
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Author(s) Year Methodology Objective RDP /public 
good 

Ewert  climate change.   

Reidsma et al.  2009 Statistical modelling approach Multi-level analysis of yield and income responses to climate 
variability 

Climate change 

Reinhard et al. 2013 Spatial econometrics Develop a modelling tool to understand the causal relationship 
between rural development measures and their results in a 
spatial dimension 

Biodiversity, 
water quality, 
tourism 

Righi et al.  2011 Cluster analysis (CA), 
multidimensional scaling (MDS) 
and similarity percentages 
(SIMPER) analysis 

1. Identify farm typologies 

2. Integrate the typology into a quantitative system 
approach to upscale farm-level results 

Soil 

Roth and 
Schwabe 

2003 Calculation of target values for 
OELF per natural region/landscape 
character  

To assess the proportion of ecological, cultural and regional 
valuable areas (OELF) through spatially specific current values 
and targets   

All public 
goods  

Teillard et al  2012 Hierarchical clustering analysis  An analysis of the spatial distribution of agricultural intensity, 
to examine the distribution of agricultural production types 
against the intensity gradient and the implications of spatial 
aggregation of intensity for conservation policy 

Biodiversity 
(HNV) 

Willemen et al  2008 Landscape function quantified 
through one of three different 
methods of delineation using either 
existing data sources of 
observations. 

Development of methodology for the quantification of 
landscape functions and visualising their spatial variability  

Landscape, 
Agriculture, 
HNV, Water 

Willemen et al  2010 A three step approach: 1) 
quantification of landscape 
functions (Willemen et al., 2008), 2) 

Evaluation of the impact of regional development policies on 
future landscape services  

All Public 
goods  
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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 landscape 
ecological metrics 

Assessment of effective delivery of connectivity-focused 
conservation measures  

Biodiversity 
(species 
conservation) 

 


