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Executive summary 
In accordance with EU regulations, payment levels for several measures of rural development 

programs are calculated on the basis of standard cost approaches, using 'typicalô or average 

figures for costs incurred and income forgone. The resulting flat rates have been criticised for 

some time. Against this background, the objective of this report is to analyse the effectiveness 

and efficiency of more differentiated standard cost approaches. In particular, the study aims to 

go beyond other predominantly theoretical discussions on payment level differentiation by 

quantitatively analysing the benefits of more differentiated standard cost approaches for 

selected case studies. A specific intention was to integrate stakeholders (e.g., government 

representatives, farmers union, NGOs) to identify their view on key issues related to payment 

calculation and differentiation, to discuss results from the case-studies and to evaluate the 

usefulness of supportive tools. 

Literature review 

The literature was screened for studies on payment calculation and differentiation for rural 

development measures to provide an overview of the current state of discussion, and identify 

key open questions as well as suitable indicators for differentiation. The debates about 

alternatives to flat-rate regimes in general focus on three different research directions. The 

first line of argument is favouring to pay farmers for the production of public goods instead of 

compensating them for participating in specific extensification measures, though most sources 

acknowledge the existing obstacles in terms of the monetary evaluation of such goods. Other 

authors concentrate on the analysis of auction schemes with farm individual bids as an 

alternative to fixed payment levels. However, the performance of such systems in practice is 

an unresolved issue, with strategic bidding behaviour, high administration costs and the 

failure to significantly impact on windfall profits as key problems. Both approaches have 

received intensive attention in research. A third approach addresses the possibilities of 

improving the performance of standard cost approaches by a further differentiation of 

payments on, e.g., small-scale regional or even farm level. Though there seems to be a wide 

consensus of the need to differentiate payment levels according to national, regional and local 

agricultural conditions, few empirical studies exist which quantitatively examine the 

potentials of using an improved standard cost approach. Some authors argue for a (small 

scale) regional differentiation for measures which require additional operations without 

having major impacts on land use, and for landscape management measures, while for other 

measures a differentiation according to farm-individual participation costs is suggested. The 

few - predominantly theoretical - studies existing agree that the challenge is to find farm-

specific characteristics which are strongly correlated with participation costs and which can 

be identified with small administrative effort. In general there are trade-offs between the 

precision of the policy instruments, their information requirements and related administrative 

costs. The literature identifies asset specificity, frequency of contracting and point of policy 

application as the main factors determining the extent of such costs; however empirical 

evidence of the level of such costs is still patchy.  

Methodological framework 

The basic idea of differentiating payments is not to offer a single payment level to all 

potential participants, but rather to try to separate farms (into groups) by their costs of 

participation. In theory, differentiated payment levels can be significantly lower than a 

uniform flat-rate and still provide a financial incentive for participation to the same number of 

farms, thus reducing budget expenditure. Key issues for the analysis of payment 

differentiation are, firstly, the question of how to evaluate the performance of differentiated 

approaches, which is closely linked to the discussion of the objectives for differentiation, and 
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secondly, the possibilities for an effective separation of farms into groups with different costs, 

or even the approximation of individual costs, which is essentially an empirical question. 

Payment differentiation is not an objective in itself, and the motivation for differentiating 

payments depends crucially on the point of view of the decision maker and the related 

underlying decision problem. Three main objectives for payment differentiation can be 

identified: 

 For policy makers at EU level, coherency with the general framework of agricultural 

policies and compliance to international treaties (WTO) play an overarching role. The 

rationality for payment differentiation thus lies in the attempt to limit the payments to 

actual participation costs and reduce overcompensation which may arise under flat-rate 

payment schemes and endanger WTO conformity. 

 The national or regional administrations, which are responsible for the design and 

implementation of concrete measures, often face quasi-fixed budgets for specific policy 

areas, and the decision problem poses itself as a maximisation of programme benefits 

under budget constraints. Payment differentiation in this context is an option to increase 

budgetary efficiency.  

 From a more general economic point of view, the comparison of different policies needs 

to take into account overall benefits and costs for society. In applied welfare economics ï 

the traditional economic cost-benefit analysis ï the net contribution of a policy change to 

societyôs welfare is analysed, regardless of distributional effects. The performance of 

payment differentiation is evaluated with respect to its impact on economic efficiency. 

The performance and relative ranking of differentiated policies is likely to differ depending on 

the objective pursued. Simultaneously taking into account the different views raises the usual 

problems faced in applied multi-objective decision making, e.g. questions of acceptability of 

trade-offs or appropriate weighting. In addition to separately analysing the effects of 

differentiation on single indicators, this study simultaneously takes into account the two 

objectives of minimizing resource costs and limiting unintended transfers, applying an 

approach suggested by the OECD in its work on implementation costs of agricultural policies. 

To overcome the problem of valuing the societal benefits of farmersô program participation in 

monetary terms, this study compares policies which achieve the same result (i.e. same 

outcome with respect to the rural development objective of the specific measure analysed). 

Measures and differentiations analysed 

For the quantitative analysis, several stylised examples of agri-environmental measures were 

developed which reflect key characteristics of many existing measures influencing the 

potential and performance of differentiated payment schemes. Farm accountancy data is used 

to identify the costs of participation. Since variances in revenues are generally larger than 

variances in costs incurred by participation, this investigation focuses on measures where 

participation costs results from loss of revenues, e.g. reduced yields or changed crop rotations.  

The ecological benefit of the participation of a specific farm is dependent on the type of the 

measure, the environmental states of the individual farms as well as of the total region before 

the implementation of agri-environmental programmes, and very few studies exist which 

provide corresponding quantitative information. Therefore, in this study all analyses have 

been carried out for two different assumptions on the link between ecological benefits and 

farm characteristics. The stylised examples encompass measures which either deliver the 

same ecological benefit for each unit of land brought into the programme, or for which 

benefits are linearly linked to the level of intensity of production before participation and thus 

with participation costs. 
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Payments were differentiated on different regional scales, for different farm categories, e.g. 

farm type, as well as by farm individual characteristics, e.g. soil quality or farm size, and the 

outcomes compared to those of a flat rate based on the simple standard cost approach. A 

specific concern relates to administrative costs possibly incurred by the introduction of more 

differentiated approaches. These costs, also termed policy related transaction (PRTCs), need 

to be added to the budgetary expenditures for rural development measures and present 

resource costs to society. Few information on administration costs of environmentally 

measures exists, and the empirical studies highlight a large variation between measures and 

regions. For this study, calculations were done with zero and with additional administration 

costs amounting to 3% of transfers. In addition, break-even points of PRTCôs, i.e. levels 

above which differentiation becomes unfavourable, were calculated. 

Data 

For this study, information was available from national farm accountancy data networks and 

supplementary data bases in Germany, Italy, Scotland and the Czech Republic. To avoid 

yearly fluctuations of variables to distort results, the analyses are based on two- to five-year 

averages depending on the sample sizes in the individual countries. 

 The German FADN covers approximately 11 000 farm accounts. For this analysis, data 

refers to 5-year averages from the years 2001-2005, matching the contract period of many 

rural development measures. The calculations were carried out for three federal states to 

represent the geographically diversity of Germany. Two regional and one farm-specific 

cost indicator based on soil quality could be tested.  

 For the Czech Republic, an additional data collection system which is based on FADN is 

used, and approximately 300 farms with a significant coverage of the agricultural land 

were analysed. Data refers to 2-year averages (2005ï2006), and allowed the testing of five 

farm-specific cost indicators plus a regional differentiation. 

 The Italian evidence is the FADN Mini Data Bank. It covers more than 14 000 farms in 

total and between 615 and 1283 farms in the corresponding considered three regions. Data 

refers to 4-year averages of 2003ï2006. A regional differentiation on NUTS III level as 

well as altitude as a farm-specific cost indicator were available. 

 For the Scottish case, two data bases were combined for this study. Data refers 5-year 

averages from 1998ï2002. In addition to a regional classification, farm size, type and 

altitude were tested as differentiation variables. 

A sensitivity analysis with respect to the impact of data availability generally shows that 

basing calculations on shorter time periods seemingly improves the performance of 

differentiated approaches and will thus overestimate underlying benefits. Care has therefore to 

be taken to match the data series to the length of the contract period of the analysed rural 

development measures. 

Results from FADN-based analysis 

The results show a high degree of heterogeneity with respect to the impact of differentiated 

payment levels on overcompensation, budget efficiency and economic efficiency. 

 Generally, the rate of overcompensation is reduced in most cases, particularly if payments 

are differentiated at lower regional levels. Exceptions occur in some instances for the farm 

individual differentiations analysed in Italy and Germany, which is a consequence of the 

comparatively low correlation of the proxies used for participation costs and true yield 

levels, and for the regional differentiation at higher levels (i.e. NUTS II) in Germany, as 

variance of yields within these sub-regions is high. 
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 If additional administrative costs of differentiated approaches are negligible, budgetary 

expenditures can be reduced in the majority of cases, particularly if ecological benefits 

rise with participation costs. However, a comparably high number of cases with increased 

budgetary spending occur for the Italian case studies, the stylised agri-environmental 

grassland measure in Germany, and the Czech case study, especially if ecological benefits 

do not depend on production intensities before participation. 

 For the range of analysed measures, flat-rate payments have the best economic cost-

effectiveness, a result that is evident from economic theory. All differentiated approaches 

lead to increased resource costs, especially if ecological benefits are assumed to be 

constant per ha of land contracted. In many cases, differentiation on lower regional levels 

significantly reduces economic cost-efficiency.  

 In case differentiation causes additional PRTCs, performance is significantly reduced. 

Budgetary cost-effectiveness is lower than a flat-rate scheme in almost all cases if 

additional PRTCs amount to at least 3% of transfers, and economic cost-effectiveness if 

further reduced. 

The effectiveness of differentiated payments to reduce overcompensation and increase 

budgetary effectiveness differs between countries. Generally, the differentiated approaches 

perform better for the German and Czech case-studies than for the Italian and Scottish ones. If 

additional PRTCs occur, only in the German case-study budgetary effectiveness was 

improved in at least some of analysed examples. This highlights the importance of 

considering regional aspects when designing differentiated payment schemes. 

Simultaneously taking into account the two objectives of minimizing resource costs and 

limiting unintended transfers shows that without any weighting of the two objectives, in most 

cases no unambiguous evaluation of the performance of payment differentiation is possible. 

Assigning equal weights to both objectives, payment differentiation is in many cases superior 

to flat-rate regimes as long as no additional administrative costs are incurred, especially if 

environmental benefits rise with participation costs. Notable exceptions are the stylised agri-

environmental grassland measure in Germany, and some of the Italian and Czech case studies. 

The level of additional administrative costs incurred by the implementation of differentiated 

policies proves to be crucial for the evaluation of the performance of payment differentiation. 

In many cases, administrative cost must not exceed 2-3% of transfers for differentiation to 

remain superior. Higher PRTCs for the implementation of differentiated approaches can be 

accepted if a weighting ratio of 2:1 on unintended transfers versus resource costs is applied. 

Again, there are some marked differences between countries. While a differentiation on a 

lower regional level is generally performing best for the German and Czech case-studies, a 

regional differentiation is clearly inferior to flat-rate regimes for the Scottish examples. For 

Italy performance is more dependent on the chosen region than on the type of approach 

(regional or farm-individual differentiation). 

Workshop-based farm-level analysis 

The FADN analysis at national (or macro) level, was complemented by workshop-based 

analysis using a farm-level case-study as the basis of a multi-stakeholder deliberation on the 

issues raised by differentiation. This approach sought to test some of the assumptions that 

were made in the macro level and to assess the acceptability of differentiation since this could 

have profound effects on the levels of uptake and thus on the effectiveness of payments. 

The case-study chosen was conversion to and maintenance of organic production since this 

was the only measure common to all EU27 states, but also since it encompasses management 

adaptations seen in other measures. Two scenarios were prepared using the Macaulay Institute 
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research station as an example of upland mixed-agriculture that faces significant economic 

and environmental challenges. The particular patterns of land use and management were 

based either on existing practice (for the conventional system) or consultants 

recommendations (for the converted organic system). The organic conversion scenario while 

hypothetical was based on conversions undertaken or supervised by the consultant in similar 

circumstances. Market prices and costs were as of June 2008. The two scenarios were 

assessed using a farm-level bio-economic model. This assessed for each scenario the impacts 

on productivity (outputs of crops and livestock), their use of materials (e.g. fertilisers and 

purchased supplements), their use of machinery, labour and contractors and their financial 

implications (via a balance sheet). 

A multi-stakeholder workshop was organised in Edinburgh in partnership with the Scottish 

Government. The workshop was attended by key stakeholders from policy, practice and NGO 

communities. The workshop was organised both to present the outcomes of the FADN and 

case-study analyses and to seek discussion of the issues surrounding the benefits and 

problems of differentiated payments. The workshop process and the materials presented were 

also evaluated using a post workshop questionnaire. The headline outcomes were that: 

 Support payments were seen as a key mechanism for buffering the industry from market 

volatility. 

 Payments rates should include the additional public goods delivered rather than strictly 

adhering to income forgone and additional costs. 

 In some cases the overall budget for measures was seen as a greater constraint to 

participation than the specific rates pf payment. 

 If further differentiation in payments were to be implemented, then the goals (such as 

increased participation) need to be explicit.  

 The potentially redistributive effects of differentiation in reducing wind-falls were 

accepted but stakeholders wanted to see any efficiency savings used to increase 

participation not result in smaller overall budgets.  

 Stakeholders were open to formulations other than flat rates but their success was seen to 

depend on somehow ensuring that complexity/cost for practitioners and administrators did 

not outweigh the benefits. 

 The need for mechanisms that to promote cooperation between land managers in 

delivering (particularly agri-environmental ) benefits was identified.  

In addition to the Edinburgh workshop two other meetings were held with government 

representatives. Discussions at these meetings also showed that there is a general awareness 

that flat-rate payments do not reflect farm-level heterogeneity, but involved authorities prefer 

flat-rate payments due to administrative simplicity. The high requirements on data quality and 

quantity for the calculation of differentiated payment levels as well as higher administration 

costs incurred by differentiated payment levels were identified as key problems. 

Conclusions 

The results from the FADN-based case-studies show that though overcompensation can be 

reduced by payment differentiation in most cases, savings in budget expenditures are often 

small and are even offset by increasing PRTCs. The evaluation of the overall performance of 

payment differentiation strongly depends on the weights attached to the objective of reducing 

unintended transfers. Generally, the scope for effective and efficient differentiation depends 
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on specific measure characteristics. Potential benefits of differentiated approaches are higher 

if  

 variances of participation costs in the universe of farms are high, which is generally more 

likely for measures which affect output rather than measures which lead to additional 

costs 

 the correlation between costs of participation and environmental benefits are strong, and  

 administration costs for differentiation approaches are low. 

It is essential that the discriminatory power of the indicators used for differentiation is 

significant. For regional differentiation, differences between sub-regions need to be high 

while variances within sub-regions should be low. For farm individual differentiation, the 

correlation between actual farm individual costs of participation and selected indicators for 

payment determination must be high.  

Future research on the contribution of payment differentiation in the presence of pure windfall 

profits seems to one promising extension of the approach presented in this report. Further, 

taking into account nonlinear correlations between participation costs and ecological benefits 

might change outcomes considerably, though finding an empirical basis for such a 

specification will remain a challenge. 

The workshops with government representatives and other stakeholders indicated a fairly 

large interest in improving payment calculations and differentiations and identified lack of 

information as well as the fear of increased administrative burdens as key restraints. Datasets, 

tools and methods that can look beyond ñaverage valuesò and that allow a more in-depth 

exploration, and which structure data and process, were seen as helpful in overcoming these 

constraints. Future workshops should also aim to include farmers, as acceptance of payment 

differentiation schemes (e. g., as being ójustô) by the target group is vital for the success of the 

respective rural development measures. 
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1 Introduction  

In accordance with EU regulations, payment levels for several measures of rural development 

programs are calculated on the basis of standard cost approaches, using 'typicalô or average 

figures for costs incurred and income forgone. A recent EU report (European Commission, 

2005) noted that resulting uniform payment rates contrast with the fact that many member 

states and regions have schemes covering a fairly large geographical area, and recommends 

that more work could usefully be done on the efficiency of measures. The related ongoing 

discussions about introducing more differentiated payment schemes in general focus on three 

different research directions. The first line of argument is favouring to pay farmers for the 

production of public goods instead of compensating them for participating in specific 

extensification measures. Other authors concentrate on the analysis of auction schemes with 

farm individual bids as an alternative to fixed payment levels. A third approach addresses the 

possibilities of improving the performance of standard cost approaches by a further 

differentiation, e.g. small-scale regional or even individual farm differentiation. Whereas the 

first two approaches have received extensive attention in research (see e.g. Latacz-Lohmann 

and Schilizzi 2005, for a review of auction schemes in agri-environmental programmes), few 

empirical studies exist which quantitatively examine potentials of a more differentiated 

standard cost approach.  

This report resumes the discussions of more differentiated approaches to determining 

payment levels and analyses the effectiveness and efficiency of a payment differentiation 

according to regional and farm individual characteristics. Particularly, the study aims to go 

beyond other predominantly theoretical discussions on payment level differentiation by 

quantitatively analysing the benefits of more differentiated standard cost approaches for 

selected agri-environmental measures (AEM) using farm accountancy data from selected 

case-study countries. A specific intention was to integrate stakeholders (e.g., government 

representatives, farmers union, NGOs) to identify their view on key issues related to payment 

calculation and differentiation, to discuss results from the case-studies and to evaluate the 

usefulness of supportive tools.  

The remainder of this report is organised as follows: first, the effect of flat-rate payments 

based on standard-cost approaches is illustrated, followed by a discussion of the motivations 

for differentiated approaches. Based on a short summary of the outcome of a literature review, 

the evaluation framework and related indicators are presented in Chapter 3. Then, a short 

overview of the data used for the numerical analyses is given. Chapter 4 provides an overview 

of the main results as well as the outcome of sensitivity analyses. Chapter 5 describes the 

design and outcome of the workshops with stakeholders. The report concludes with a 

summary of main findings and an outlook on future research questions. 



 13 

2 Payment differentiation 

2.1 Conceptual framework 

Many of the rural development measures in the EU offer a fixed per-ha payment to farmers 

for the compliance with a predetermined set of management prescriptions. The determination 

of payment levels is often based on standardised values for costs incurred by farmers from 

implementing the measures, which is explicitly endorsed in the EU regulation
1
 for many rural 

development measures
2
. Figure 1 provides a schematic illustration of the effects of related 

simple flat-rate payments and more differentiated schemes on uptake and expenditure. 

Eligible land is sorted by costs incurred by farmers when participating. In favour of 

simplicity, for the time being we assume constant marginal benefits for each unit of land 

brought into the programme, and the curve of participation costs represents the ósupply curveô 

of the public good. 

C
3
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area (ha)

A

P

P

P
3

2

1

C
2

1 B 3B21
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C B
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Figure 1: Schematic illustration of the effect of flat-rate vs. differentiated payments 

 

The basic idea of differentiating payments is not to offer a single payment level to all 

potential participants, but rather to try to separate farms (into groups) by their costs of 

participation. In theory, differentiated payment levels can be significantly lower than a 

uniform flat-rate and still provide a financial incentive for participation to the same number of 

farms, thus reducing budget expenditure. 

Key issues for the analysis of payment differentiation are, firstly, the question of how to 

evaluate the performance of differentiated approaches, which is closely linked to the 

discussion of the objectives for differentiation, and secondly, the possibilities for an effective 

separation of farms into groups with different costs, or even approximation of individual 

costs, which is essentially an empirical question. 

                                                 
1
 EC Reg 1974/2006, §53(1) Where appropriate Member States may fix the level of support [...] on the basis of 

standard costs and standard assumptions of income foregone. 
2
 E.g., agri-environmental, Natura 2000, animal welfare and forestry measures. 
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2.2 Objectives of payment differentiation 

Payment differentiation is not an objective in itself, and the motivation for differentiating 

payments depends crucially on the point of view of the decision maker and the related 

underlying decision problem. Three main objectives for payment differentiation can be 

identified (Table 1):  

 For policy makers at EU level, coherency with the general framework of agricultural 

policies and compliance to international treaties play an overarching role, which is 

reflected in the meticulous consideration of WTO concerns in the related EU legislation. 

Several paragraphs of the related legislation are targeted at fulfilling the Green Box 

requirements detailed in the Uruguay Round Agreement for Agriculture, 

Annex 2, § 12(b). In addition to almost exactly replicating the wording of the WTO text
3
, 

further specifications of procedures for payment calculations are made to warrant that 

these comply with the intended objectives and purposes of the WTO text. Considerable 

effort is spent on detailing requirements for member states to ensure that payment 

calculations are based on objectives rather than political criteria, and that there is evidence 

and information on methodology, assumptions and parameters to allow the Commission to 

review consistency and plausibility of the calculations (EC Reg 1974/2006, §48(2), 

§53(2)). The rationality for payment differentiation thus lies in the attempt to limit the 

payments to actual participation costs and reduce overcompensation which may arise 

under flat-rate payment schemes and endanger WTO conformity. 

 In the EU, it is the national or regional administration that is responsible for the design 

and implementation of concrete measures. On this level, in addition to the general 

framework for payment calculations being exogenously set, agricultural administration 

often faces quasi-fixed budgets for specific policy areas, and the decision problem poses 

itself as a maximisation of programme benefits under budget constraints. Payment 

differentiation in this context is an option to increase budgetary efficiency.  

 From a more general economic point of view, the comparison of different policies needs 

to take into account overall benefits and costs for society.
4
 In applied welfare economics ï 

the traditional economic cost-benefit analysis ï the net contribution of a policy change to 

societyôs welfare is analysed, regardless of distributional effects. The performance of 

payment differentiation is evaluated with respect to its impact on economic efficiency. 

                                                 
3
 EC Reg 1698/2005, §39(4): The payments shall be granted annually and shall cover additional costs and 

income foregone resulting from the commitment made. 

4
 This study takes the decision on the general type of policy instrument (i.e. payment for adopting certain 

management practices which affect provision of public goods) as given.  
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Table 1: Objectives for payment differentiation 

Main objective 
Specific objective for 

payment differentiation 

Comply with WTO green box requirements Reduce overcompensation 

Optimise programme benefits under budget 

restrictions 
Increase budgetary efficiency 

Optimise Social Welfare Increase economic efficiency 

2.3 Literature review  

In all partner countries, the literature was screened for studies on payment calculation and 

differentiation for rural development measures to provide an overview of the current state of 

discussion, and identify key open questions as well as suitable indicators for differentiation. 

Annex IV provides a summary of the main results of the publications identified. In the 

following, the outcome of the literature review is presented by giving an overview of a) the 

legal framework of payment levels and differentiation, b) linked phenomena like windfall 

profits and under-compensation, c) issues of measure suitability for payment differentiation 

and related parameters d) the topic of transaction costs and e) different approaches of 

applying payment differentiation.  

a) legal framework of payment levels of agri-environmental measures in EU 

Generally, the rural development measures of the EU implicitly assume that agriculture 

creates positive externalities, e.g. public goods. Following this assumption and according to 

the provider gets principle, beneficiaries of such goods have to compensate farmers for their 

production. According to WTO green box criteria for EU agri-environmental measures such 

compensation shall be limited to the extra costs or loss of income involved in complying with 

government programs (Schwarz et al., 2007). Thus incentive driven support measures do not 

obtain green box status. Instead it is allowed to consider transaction costs in determination of 

payment levels (Osterburg and Runge, 2006). 

b) linked phenomenon like windfall profits and under-compensation 

With respect to the multi-functional role of agriculture there are spatial differences in 

productivity and, hence, in the production costs of commodity and non-commodity outputs 

between farms (Lankoski, 2003). Hence, the participation in an agricultural support measure 

causes different levels of costs which are farm-specific. Costs might differ by overall 

agricultural conditions, production programs, market orientation and farm manager skills 

(Isermeyer and Nieberg, 1996). 

However, in most of the cases, it is not possible for responsible authorities to depict such 

farm-specific cost levels and flat-rate premiums on average assumed costs are determined. 

Often flat-rate premiums are set up for large scale areas, or are adapted to budget conditions 

and desired area coverage of measure application. If budget conditions allow an increase and 

if the desired area coverage of a specific measure is not achieved, then premium levels are 

increased and vice versa. Consequences of those flat-rate premiums are windfall profits and 

under-compensation. Under-compensation may arise if farmers participate in agri-

environmental programmes for moral rather pure monetary reasons, but also often occur as a 

consequence of the considerable uncertainty which exists with respect to the future income 

effects of participating in RD measures, especially if these require complex farm adjustments 

(e.g. organic farming). 
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Windfall profits are defined as positive income effects resulting in cases where participation 

does not require adjustments and thus no participation costs occur. In classical cost-benefit 

analysis or even for welfare analysis those profits are neglected. On the micro-economic 

valuation level windfall profits are seen negatively because financial sources are withdrawn 

without bringing additional environmental benefits (Isermeyer and Nieberg, 1996).  

Insufficient differentiation together with the fact that farmers which would need to 

significantly adapt their farming practices often do not participate (high share of per-se 

introducer and maintainer) lead to high income and low environmental efficiencies of many 

agricultural support measures. In order to convince farmers with higher adaptation costs to 

participate, payment levels need to be increased, at least in some cases. However, an uniform 

payment level would increase windfall profits for per-se introducer and maintainer (Ahrens et 

al., 2000). 

For instance in Italy it has been suggested that many farms entered the organic scheme only to 

receive an aid, without having to significantly their production systems as production 

intensity was low before (Berardini et al., 2005). As a reaction to this behaviour the Italian 

government cut down the economic aid for organic farmers (Povellato, 2005; Berardini et al., 

2005) leading mostly to negative income effects of óeffectiveô organically managed farms. 

Specific examples of low performance of flat-rate payments focusing on LFA and payments 

in Germany, Italy and Czech Republic:  

Compensatory allowances are aimed to compensate natural disadvantages which cause higher 

production costs and lower yields in order to maintain agricultural production in less favoured 

areas. An interim-evaluation considering these compensatory allowances in Germany shows 

that for crop production farms average compensation impact of payments amount to only 9%. 

An equal low capacity in compensating the economic losses by LFA payments (higher costs, 

lower productivity, lower income) has been observed in Italy. The incidence of compensatory 

allowances on mean income differential equals to 2% (ERVET, 2006). Further, there seems to 

be an accentuated ñpolarizationò in the income compensation capacity, e.g. the simultaneous 

presence of ñinappropriateò compensation (premium is added to an already positive income 

differential) or ñovercompensationò (premium is higher than the income differential) and, on 

the contrary, of low compensation. This judgement of overall low effectiveness of the scheme 

emerges also from the opinions and ñperceptionsò of farmers and local stakeholders 

(Agriconsulting, 2005). The low incisiveness of LFA payments on farm balances is put down 

to an excessively widespread and undifferentiated appliance (ERVET, 2006). Therefore, there 

is the need to further develop the differentiation or modulation of agro-environmental support 

in relation to the different characteristics of regional rural areas (Agriconsulting, 2005). 

By investigating Natura 2000 measures in Czech Republic it was detected that most distinct 

differentiation by type of region (especially altitude) and production structure lead to very 

distinct management practices causing very different patterns of income and consequently 

need different payments (Prazan and Koutna, 2004). 

c) issues of measure suitability for payment differentiation and related parameters 

In general there seems to be an EU-wide consensus of the need to differentiate payment levels 

on national, regional and local agricultural conditions (Arovuori and Kola, 2005). This 

differentiation is assumed to be sufficient at least for measures which a) require additional 

operations or inputs without having major impacts on land use and production and b) 

landscape management with few or even without agricultural output generated from 

management activities. Further, measures with homogenous marginal adaptation costs 

throughout farms and regions do not need a differentiation (Osterburg and Runge, 2006). 
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However, for some authors a differentiation on national, regional and local agricultural 

conditions is not sufficient. Though there seems to be a quite high degree of regional 

differentiation in Germany (about 25 programs on federal state level which are further 

differentiated into hundreds of different measures) this detailed differentiation is focused on 

nature conservation measures, though their extend is relatively small compared to horizontal 

measures (Ahrens et al., 2000). 

Looking for instance at Germany at one federal state and one production system and at the 

same point in time of participation, then this prevailing principle of payment differentiation 

leads to equal payment levels though different adaptation costs might occur (Ahrens et al., 

2000). It is assumed that efficiencies of flat-rate premiums can be improved if total number of 

potential participating farms can be differentiated into sub groups according to their marginal 

costs. However farm specific marginal costs are hardly assessable. So there is the need to find 

farm specific characteristics which can be proofed with quite small administrative effort and 

which are strongly correlated with farm-specific marginal costs (Isermeyer and Nieberg, 

1996). 

d) considering transaction costs  

Though they might be very important, policy related transaction costs are often not taken into 

account while evaluating different policies. In general there are trade-offs between the 

precision of the policy instruments and their information requirements and related 

administrative costs (Lankoski, 2003). Payments which are locally specific increase 

transaction costs (on public site) and cause possibly high data requirements (Prazan and 

Koutna, 2004; Arovuori and Kola, 2005). For instance a regional differentiation of payments 

forces regional specific data, however an Italian study related to our research topic shows, that 

in some regions the information was sufficient for accurate elaborations (INEA, 1999). 

Though a differentiation among specific farm characteristics can be justified if a strong 

correlation between marginal farm costs and this characteristic exists even administrative and 

control costs need to be considered for the degree of differentiation. Being more precise 

differentiations with relative low administrative efforts might be a) differentiations with 

respect to the time since adoption of the measure b) differentiations in terms of specific crops 

or animal species c) differentiations for arable land according to quality of sites 

d) differentiations for grassland according to stocking rates of ruminants (Nieberg and 

Strohm-Lömpcke, 2002; Osterburg and Runge, 2006). Additional impacting factors on the 

downward-pressures of administration costs might be the numbers of agreements made 

(existence of size economics) and the scheme experience (Falconer et al., 2001). 

Generally, the extent of administrative costs of policies depend on a) asset specificity (the 

higher the asset specificity the higher PRTCs), b) frequency of contracting (the higher 

contracting frequency the higher is the trust and the low are PRTCs) (the more agents can be 

treated similarly the lower are PRTCs) and c) point of policy application (is the policy applied 

to a commodity (and not a public good) then PRTCs are assumed to be low). This leads to the 

conclusion that PRTCs increase as the schemes become more targeted or precise (Rorstad et 

al., 2007). 

e) different approaches for payment differentiation 

Finish literature on auction system performance showed that auction with cost savings 

outperforms other policies. However, when environmental benefits are not jointly produced 

by a practice, farmer participation is much more sensitive to how objectives and cost savings 

are weighted, leading to unwanted swings in participation (Cattaneo et al., 2007). Further, 

incentive payment programs, which tacitly capitalize on landownersô private knowledge about 
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the opportunity costs of conservation, may be considerably more cost-effective than 

traditional top-down regulatory programs (Siikamäki and Layton, 2006).  

Latacz-Lohmann and Van der Hamsvoort (1997) found out that competitive bidding 

compared to flat-rate payments increase the budgetary cost effectiveness of conservation 

contracting significantly. However, strategic bidding behaviour, which may adversely affect 

the performance of sequential auctions, is difficult to address by means of auction design. 

Further, farm specific contracting systems have most probably only scarce impact on windfall 

profit reductions due to additional costs which occur for implementing those systems. 

Strategic bidding behaviour emerges if tender frameworks are small (leading to small 

participating member cycles) and farmers might assess the bid cap and will not orientate their 

individual bidding limit on farm-specific marginal costs (Latacz-Lohmann and Van der 

Hamsvoort, 1997). On the other hand, Garforth (2001) concluded that by comparing 

challenge funding with a fixed-rate payment (a so-called location premium) a flat-rate grant 

brings in less land but at a lower cost or that a flat rate grant would have brought in the same 

area of land at lower costs. 

However, the performance of such systems remains questionable. While cost effectiveness 

might increase the issue of strategic bidding behaviour and scarce impact on windfall profit 

reductions remain and lead to different evaluations of performances in literature.  
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3 Data and Methodology 

3.1 Evaluation Framework 

Depending on the objective for payment differentiation, different sets of indicators suited for 

the comparison of different policies need to be identified. A key problem for the evaluation is 

that the performance of payment differentiation cannot be evaluated exclusively with regard 

to one of the three objectives identified above: Independent of the specific motivation for 

payment differentiation, in all cases the payments are made to pursue a rural development 

objective, e.g. an environmental benefit, and an comparison of the effect of a policy change 

needs to take into account the impact on both aims, e.g. reduction of overcompensation and 

provision of environmental public goods. If, for example, a differentiated payment reduces 

social costs as well as societal benefits, the corresponding objectives need to be weighted, or, 

as is often the case in economic analysis, the societal benefits of farmersô program 

participation need to be valued in monetary terms, which is notoriously difficult. As a 

solution, this study compares policies which are assumed to achieve the same result (i.e. same 

outcome with respect to the rural development objective of the specific measure analysed). 

In the following section, firstly individual indicators for each objective will be presented, 

before moving on to the discussion of a common framework which allows to take into 

account several objectives at the same time. 

3.1.1 Reduction of overcompensation 

In the context of rural development measures, overcompensation refers to situations in which 

some producers receive higher transfers than necessary to cover their costs of participation. 

The term óovercompensationô is pejorative and in public discussion often seems to imply that 

ófarmers get too much moneyô; other terms exist (Figure 2) which describe the same 

phenomenon but have a very different connotation: In farm economics, the part of payments 

exceeding costs is part of the profit, or farmers income, and seen as the remuneration of the 

farmersô resources for the provision of a public good. This point of view is quite similar to the 

understanding of the more neutral term of óproducer surplusô used in welfare economics. The 

OECD (2007a) uses the term óunintended transfersô, which also has a negative connotation, 

but, in contrast to the term overcompensation, seems to put the blame more strongly on policy 

makers for not using public funds efficiently. 

The costs of participation are the farmersô net costs (i.e. balance of revenue and costs 

changes) from implementing the measures, and have in the literature also been termed 

ócompliance costsô (Figure 2). The OECD (2007a) in this context uses the term óintended 

transfersô, which is identical to the costs of participation under a first best policy. 

Overcompensation arises whenever some producers receive 

       higher transfers than necessary to cover their costs of participation

Alternative terms

Farm economics:

Welfare Economics:

OECD (2007):

profit / income / gross margin

producer surplus

unintended transfers

Compliance costs (Latacz-Lohmann and Schilizzi, 2007):

"landholders' true costs of service provision"

Intended transfers (OECD 2007):

"the minimal level of transfers to agricultural producers needed 

to produce the desired outcome, and only those transfers"

Figure 2: Terminology 
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Indicators commonly used to measure the performance of a policy in this context are the 

overcompensation rate (e.g. Latacz-Lohmann and Schilizzi, 2007) and the targeting rate 

(OECD, 2007a): 

 
Costs Compliance

 transfersTotal
  rate sationOvercompen  

   
 transfersTotal

 transfersIntended
  rate Targeting  

3.1.2 Increase of budgetary efficiency 

In the case of the rural development measures, the most visible, though not necessarily main, 

part of the budget is resulting from the payments made to participating farmers. However, 

economic analyses increasingly raise the issue of transaction costs arising from 

implementation of policies (e.g. ITAES; OECD 2007a). This aspect is of specific relevance 

also for this study, as differentiated payments may in many cases entail increased 

administrative efforts, the costs of which should also be reflected in budgetary 

considerations.
5
 

Budget is thus defined as the sum of transfers and administrative costs 

 budget = transfers + administrative costs 

Whereas budgetary efficiency generally is defined as budget expenditure in relation to 

achieved results (e.g. Euro spent per kg N abated), in our case, as we compare polices with 

the same result (see above), the indicator reduces to  

  
budget

budget
  efficiencybudgetary 

Apolicy 

policy B

policy B
 

with policy A being our reference policy, i.e. the undifferentiated flat-rate payment. 

3.1.3 Increase of economic cost-effectiveness 

For the analysis of the impact of differentiated approaches for determining payment levels of 

rural development measures on welfare, the following components of welfare changes are 

taken into account in this study: 

 deadweight losses (welfare triangles): this study focuses on deadweight losses on the 

production side, as we assume that the changes to payment levels of the rural development 

measures do not have any impacts on prices 

 policy-related transaction costs (PRTCs): the costs of setting-up, maintaining, changing 

and implementing policies (e.g. information gathering, planning, monitoring) for the 

administration as well as for the farmers (OECD, 2007a) 

 external effects: this study assumes that external effects are limited to the intended 

provision of societal benefits from farmersô programme participation 

Deadweight losses and PRTCs are part of the resource costs to society (OECD, 2007a). 

Whereas economic cost-effectiveness generally is defined as resource costs in relation to 

achieved results (e.g. resource costs per kg N abated), in our case, as we compare polices with 

the same result (see above), the indicator reduces to  

                                                 
5
 In practice, faced with continuous slashing of administrative resources, administrations seem to weigh an 

increase in administrative costs much higher than a corresponding increase of overall budgetary efficiency. 
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costs resource

costs resource
  esseffectiven-cost economic

Apolicy 

policy B
policy B  

The OECD collected in a report on implementation costs of agricultural policies information 

of different sources about policy related transaction costs. Little information on administration 

costs of agri-environmental measures exists, and the empirical studies highlight a large 

variation between measures and regions (OECD, 2007a). No studies were available which 

specifically identified the additional costs of differentiating payment levels. For the case-

studies, all approaches were compared assuming that PRTCs to amount to 3 % of total 

transfers
6
. Additionally, break-even points, i.e. those levels of administration cost above 

which differentiation becomes unfavourable level, were calculated. 

3.1.4 The OECD framework for evaluating implementation costs of agricultural 

policies 

The performance and relative ranking of differentiated policies is likely to differ depending on 

the objective pursued. Simultaneously taking into account the different views raises the usual 

problems faced in applied multi-objective decision making, e.g. questions of acceptability of 

trade-offs or appropriate weighting. The OECD in its work on implementation costs of 

agricultural policies (OECD, 2007a) has focused on the two objectives of minimizing 

resource costs and limiting unintended transfers. In the graphical representation of the 

problem (Figure 3), resource costs are represented on the X-Axis and unintended transfers on 

the Y-Axis. Whereas some policies can be unambiguously identified as either inferior (Policy 

B) or superior (Policy A), we cannot say whether any policy falling in the grey areas is 

inferior or superior to the reference policy (Policy O). When the choice is indeterminate, 

policy makers might want to weigh the two types of costs. The OECD suggests, in the 

absence of any plausible alternative, to assume that a dollar of welfare gain is equivalent to a 

dollar of transfer, whoever is affected. This would split the diagram along the dotted line, with 

policies located below the line being evaluated as ósuperiorô to the reference policy. 

Interestingly, for our case of payments made for the provision of public goods, and under the 

assumption that PRTCs arise for the administration only (and are zero for farmers), applying 

identical weights to the objectives of economic cost-effectiveness and reduction of unintended 

transfers results in the same ranking of polices as does evaluating by budgetary efficiency. 

                                                 
6
 This assumption is more or less arbitrary but was made to provide a fixed point for comparison. It reflects the 

assumptions on the level of PRTCs of untargeted (coupled or decoupled) payments made by the OECD for its 

illustrative calculations on implementations costs of different policies (OECD 2007, Box 2.4, p. 57). 
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Figure 3: Graphical illustration of the impact of resource costs and unintended 

transfers for policy evaluation 

Source: Modified, based on OECD (2007a), Annex I.3 

With respect to the design of payments for rural development measures, there is scope to 

argue that the objective of limiting unintended transfers has a high political relevance, as 

failure to do so might infringe WTO requirements and may endanger the provision of these 

measures in the longer run. The degree of attention paid to aspects of payment calculation in 

the EU framework regulation for rural development programmes is evident to this hypothesis. 

Therefore, a sensitivity analysis has been carried out for the empirical examples to identify 

the effect of a higher weighting of the objective of limiting unintended transfers. 

3.2 Measures analysed 

This case study is building on earlier work of the EU research project AGRIGRID. On the 

basis of a literature review and expert interviews in ministries and related institutions, all 

project partners generated a fairly detailed summary report on actual methods of payment 

calculations encompassing selected rural development measures (Hrabalova et al., 2007). On 

the basis of this report, several stylised examples are developed, reflecting selected voluntary 

rural development measures.  

The majority of measures are offered region-wide, particularly those measures which are 

focused on agricultural production processes, while measures focussing on nature protection 

are often targeted to specific designated areas. We can differentiate between 

 measures which affect the whole farm (e.g. organic farming, environmentally sound 

application of farm manure) 

weight 
1:1 
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 measures which affect single enterprises (e.g. extensification of total pasture and meadow 

area, renunciation of herbicides on arable land, crop rotation diversity, conservation/buffer 

strips on arable land), and  

 measures which target specific production activities (e.g. mulch/direct drilling, biological 

plant protection in fruit growing, cropping with underseeds in vineyards).  

In addition, for our analysis it is helpful to distinguish between measures which  

 do not (or only to a small extent) affect yields or revenues, and for which compliance 

costs result mainly from additional machinery, labour and/or seed costs (e.g. 

environmentally sound application of farm manure, soil analyses, cropping of intercrops). 

Generally, variances of compliance costs are comparatively small between participating 

farms for these measures. 

 do affect yields or revenues, and for which compliance costs are to a large extent 

determined by a change in yields resulting from programme participation (e.g. 

conservation/buffer strips on arable land, conversion of arable land to extensively used 

permanent grassland, restrictions on agro-chemical inputs). For these measures, 

compliance costs largely depend on yield levels realised before participation. 

Since variances in revenues are generally larger than variances in costs incurred by 

participation, this investigation focuses on variances in revenues. For the quantitative 

analysis, we developed stylised examples which reflect key characteristics of many existing 

measures influencing the potential and performance of differentiated payment schemes. 

Regarding the impact of agri-environmental measures on revenues, the stylised examples 

distinguish three cases: 

 For measures targeting specific production activities, many of the payment calculations 

assume a reduction of revenues as a consequence of participation. Generally, in the 

calculation of agri-environmental payments affecting crop production this reduction is 

assumed to depend on yield levels (Hrabalova et. al, 2007), which implies that compliance 

costs will strongly vary depending on the yield level realised before participation. 

 For agri-environmental measures affecting all arable land (e.g. renunciation of synthetic 

fertilisers and plant protection products; flower strips on arable land), often payment 

calculations are based on the Standard Gross Margin (SGM) of an average crop rotation. 

We therefore analysed the impact of differences in the SGM of farm individual crop 

rotations. 

 For agri-environmental measures affecting grassland (óconversion of arable land into 

grasslandô) the calculations are based on the approach chosen for Scottish measure 

óspecies rich grasslandô, and payment levels are derived from SGMs of different cattle 

categories (e.g. suckler cows, dairy cows and replacement heifers). 

We have selected wheat respectively barley and potato yields as indicators of the level of 

participation costs for measures focussing on arable extensification. Wheat is one of the most 

important cereals in Germany, the Czech Republic and Italy. In Scotland barley represents the 

most important cereal. As an addition to wheat yields, we have chosen potato yields for 

Germany, because this is an example for a crop with high yield differences between farms.  

Generally, yields cannot be observed on a farm individual level at reasonable administrative 

costs. Crop rotational information might be more readily available from the Integrated 

Administrative Control System (IACS). However, payment levels need to be calculated on a 
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historical (i.e. pre-participation) basis, which would be difficult for farms which already 

participated in agri-environmental schemes in the past.
7
 The challenge thus lies in 

approximating these indicators using available data from regional statistics or observable, 

time-invariant farm characteristics. 

A crucial point for the analysis is the identification of the link between (ecological) benefits 

and participation costs. Outcome-based measures are almost non-existent in agri-

environmental programmes in the EU, and action-related measures predominate. Depending 

on the specific measure, benefits per unit of land enrolled in the programme may more or less 

depend on individual farm characteristics. Very few studies exist which provide quantitative 

information on the benefits or ecological effectiveness of rural development measures 

depending on farm characteristics. Benefits will almost always depend on environmental 

states of the individual farms as well as of the total region before the implementation of agri-

environmental programmes, and targeting is essential. For this study, we assume that 

measures are targeted and focus on the issue of tailoring.
8
 In the simplest case, each unit of 

land brought into the programme provides the same societal benefit. This relationship is also 

implied by the flat-rate per-ha payments of EU agri-environmental measures, and could be a 

plausible assumption for measures aiming to provide landscape elements like flower strips in 

a homogenous region. However, often, benefits may increase with the production intensity of 

participating farms and thus in many cases with participation costs
9
, e.g. for measures aiming 

to reduce nitrate leaching.  

Therefore, in this study all analyses have been carried out for two different assumptions on 

the link between (ecological) benefits and farm characteristics: 

 E1: Each unit of land brought into the programme provides the same benefit (reflecting, 

e.g., the impact of agri-environmental measures like flower strips in a homogenous 

landscape) 

 E2: Benefits of programme participation are linearly linked to the level of participation 

costs (reflecting, e.g., the impact of agri-environmental measures requiring a reduction of 

production intensity, as effects on nutrient balances or biodiversity will depend on 

production intensity before participation). 

For the reference, i.e. the simple standard cost approach, payment levels are determined based 

on average values for all sample farms within an óadministrative regionô. The definition of the 

óadministrative regionsô is country-specific and has been chosen to reflect the typical 

administrative level on which rural development programs are usually designed and 

implemented. Therefore, in Germany references have been calculated on NUTS I level 

(Bundesländer), in Italy on NUTS II level (regioni), in Czech Republic and Scotland at 

national level (though the Scottish Executive has introduced rural priorities for 11 regions). 

Resulting reference payment levels thus provide a financial incentive for approximately 50% 

of the eligible area. Analysed differentiated standard cost approaches comprise 

                                                 
7
 In addition, this could induce an incentive to ódistortô rotations if farms plan to enter new measures. 

8
 The OECD (2007b) distinguishes ótargeted policiesô, which aim at specific outcomes, populations or areas, and 

ótailored policiesô which provides transfers no greater than necessary. For this study, we assume measures are 

targeted and focus on the issue of tailoring. 

9
 Though there may be cases where (initial) contribution may be higher for participation of extensive farms, e.g. 

for measures aiming at increased biodiversity as some rare species are exclusively connected to extensive land. 
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A) payment levels determined on lower administrative or geographical levels, i.e. the 

payment levels equal (assumed) average participation costs within smaller regions (Table 

2): 

 Germany is consisting of 16 NUTS I regions, and for this report, case-studies were 

carried out for three different federal states (Bavaria, North Rhine-Westphalia and 

Lower Saxony) to represent the geographically diversity of Germany. Regional 

differentiation was applied at NUTS II and NUTS III level. 

 The Czech Republic has no further differentiation on NUTS I level. Regionally 

differentiated payments were calculated for its 8 NUTS II regions and 14 NUTS III 

regions. Further, a regional differentiation by production area was applied. The 

production area code divides the whole republic into 5 areas according to their most 

prominent cultivated crops. Recently, this system has been modified by uniting class 1 

and 2 as well as class 4 and 5 to take account changes in production systems and 

climate.  

 The calculations for Italy focused on three NUTS II regions (Veneto, Sicilia and 

Lazio), and regionally differentiated payments refer to NUTS III level.  

 For the Scottish case study, Scotland was broken down into 12 main agricultural areas 

to accommodate the relatively small number of farms which were available in the 

sample over several years and to reflect the already available regional differentiation 

used by the Scottish Executive.  

B) payment levels determined on the allocation of farms to certain groups. Farms are 

categorised according to observable characteristics assumed to influence participation 

costs. 

 For Italy, farms were categorised according to altitude class (mountain areas, hilly 

areas and plain areas).  

 The Scottish farms were categorised according to altitude class, farm type and farm 

size class. 

C) payment levels determined on individual farm level. For a farm individual differentiation, 

an indicator is needed which serves as a proxy for costs of participation and is easily 

accessible (i.e. observable at low costs).  

 For Germany an example for such an indicator is the LVZ (landwirtschaftliche 

Vergleichszahl óagricultural comparison figureô), which relates to yield potentials based 

on soil indices with some corrections for location and climate. The LVZ is easily available 

for each farm as it is the basis of the agricultural tax system, and it is an accepted indicator 

for payment differentiation and has in the past already been used in some regions as basis 

for differentiation of less favoured area payments. As an indicator for the farm level 

differentiation in respect to grassland extensification the average stocking rates of all 

cattle categories on a farm have been used. 

 For the Czech Republic several indicators were tested, namely soil indicators, altitude 

levels and farm sizes. The soil quality indicator originates from another data basis and is 

generally determined on NUTS 4 level. A single weighted soil indicator per farm was 

calculated, taking into account the individual farmôs shares of arable land in specific 

NUTS 4 regions, and weighting the soil quality index of the corresponding regions with 

these shares. Nevertheless, it needs to be noted that this soil index has been calculated for 

the first time, so there are no experiences on suitability, usefulness and stability. A similar 

approach has been applied for farm specific altitude levels. 



 26 

 For Italy and Scotland, no promising farm individual indicators for participation costs 

could be identified.  

The stylised examples assume that the hypothetical measures offered require farmers to 

comply with the specified obligations on one hectare of their land. For the German case-

studies, depending on the type of measure, participation costs depend on the revenues of one 

ha of wheat production, one hectare of potato production, one hectare of arable land which is 

part of a typical crop rotation (all crops considered are substituted according to their 

corresponding ratio within the crop rotation), or one hectare of grassland usage depending on 

stocking rates. Calculations for the other countries focused on wheat (Italy, Czech Republic) 

respectively barley (Scotland) production.  

3.3 Data 

Table 2 gives an overview of the sample data, with details about the regional differentiation 

and the data availability. For this study, information was available from national farm 

accountancy data networks and supplementary data bases in Germany, Italy, Scotland and the 

Czech Republic.  

Table 2: Sample data and detail of differentiation 

Country NUTS I NUTS II NUTS III DATA Revenue

regions regions regions availablility depending on

Germany
1)

5 34 2001 - 2005 wheat yield 512

potato yield 75

SGM of crop rotation 773

SGM of grassland 332

4 28 2001 - 2005 wheat yield 472

potato yield 209

SGM of crop rotation 1,080

SGM of grassland 543

7 66 2001 - 2005 wheat yield 934

potato yield 254

SGM of crop rotation 1,475

SGM of grassland 1,006

Czech Republic
2)

8 14 2004 - 2006 wheat yield 193

Italy
3)

Nord-Est Veneto 7 2003 - 2006 wheat yield 95

Centro Lazio 5 2003 - 2006 wheat yield 56

Isole Sicilia 8 2003 - 2006 wheat yield 123

Scotland
4)

12
5) 

1998 - 2002 barley yield 175

1) Germany consists of 16 NUTS I regions 39 NUTS II regions and 429 NUTS III regions.

2) Czech Republic consists of 1 NUTS I region, 8 NUTS II regions and 14 NUTS III regions.

3) Italy consists of 5 NUTS I regions, 21 NUTS II regions and 107 NUTS III regions.

4) Scotland consists of 1 NUTS I region, 4 NUTS II regions, 21 NUTS III regions 

5) For the Scottish case study we have been using a differentiation according to 12 main production areas.

Lower 

Saxony

Bavaria 

Number

of farms

North  

Rhine-

Westphalia

 

To avoid yearly fluctuations of variables to distort results, the analyses are based on two- to 

five-year averages depending on the sample sizes in the individual countries. Farms which 
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already participate in rural development measures similar to the stylised ones examined need 

to be excluded, as corresponding variables (e.g., yields) will be affected. A key problem faced 

in this respect is that with the exception of organic farming, there is no code in the data bases 

used which allowed identifying participation in specific agricultural support measures. 

However, as during the study period participation rates in agri-environmental measure on 

arable land were low in the case-study regions, only organic and in-conversion farms were 

excluded from the samples and we operated on the assumption that remaining farms are non-

participants in other agri-environmental measures for arable land. 

Country-details with respect to data availability and characteristics are described in the 

following paragraphs. A first evaluation of the variables to be used for payment 

differentiation has been carried out, highlighting differences between average regional yields 

and the correlation between differentiating variables and farm specific participation costs. For 

nominal variables, the Pearsonôs correlation coefficient (rp) was calculated, while for ordinal 

variables, the Spearman correlation coefficient (rs) was used. 

Germany 

The German FADN covers approximately 11 000 farm accounts. The sample is an 

unbalanced, rotating panel, and on average 8 % of the sample farms are replaced each year. 

For this analysis, data refers to the years 2001-2005, and only farms present in the sample in 

all five years have been included. A first evaluation of the variables to be used for payment 

differentiation shows that: 

 While there are differences in regional average yields, yield variances within the sub-

regions remain large. As an example, Figure 4 illustrates the distribution of wheat yields 

of the sample farms in Bavaria. The correlation coefficients between yields or SGM of 

crop rotation and the soil-climate indicator for yield potential (LVZ) run from rp = 0.2 

(potato yields in North Rhine-Westphalia) to rp = 0.6 (wheat yields in Lower Saxony). 

Reasons for the comparatively low correlation coefficients are seen in the fact that the 

LVZ is based on estimations from the 1930s, and while soil qualities may be assumed to 

be rather constant, technical progress, new crop variants and possibly climate change 

seem to have reduced correlation of LVZ and yields. In addition, yield levels are 

influenced by farm manager abilities and economic considerations (maximum yield 

generally is not equal to optimum yield), which reduces the correlation between yields and 

LVZ. 

 The other indicator chosen, the overall stocking rate of a farm, seems to be more 

appropriate and correlation between the overall stocking rate and participation costs 

(SGM of grassland) varies around rp = 0.9. For the analysis, farms with average stocking 

rates below 0.3 LSU per ha were excluded, as we assume targeted measures which 

exclude farms with pure windfall profits. A key problem with using the actual stocking 

rate as an indicator for participation costs is that this indicator is not fixed but can be 

influenced by the farmer (e.g., to artificially increase stocking rates before participation of 

the program to obtain higher payments). Further, it can be assumed that the reliable 

determination of the stocking rates potentially causes high administrative costs due to the 

variability of stock numbers in the course of a year.  
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Figure 4: Distribution of wheat yields (average 2001-2005) in sample farms in Bavaria 

 

Czech Republic 

For the Czech Republic an additional data collection system which is based on the FADN 

survey is used. The evidence covers farms also registered in the FADN survey but not 

necessarily and counts approximately 300 farms with a significant coverage of the agricultural 

land. In the present design data is collected since 1995, and for our calculations it refers to the 

years 2004 ï 2006. The Czech Republic hardly implemented any agri-environmental 

measures for extensification affecting cropping on arable land with exception of organic 
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farming. Other agri-environmental measures applied on arable land (i.e. growing catch crops, 

growing bio-belts or conversion of arable land into grassland) represent rather a change of 

land use than direct impact on production (crop yields). Only farms present in the sample in 

the year 2005 as well as in the year 2006 have been included in the calculations. A first 

evaluation of the variables to be used for payment differentiation shows that: 

 Differences in regional average yields are moderate and run from 3.6 to 5.7 tonnes per ha. 

However, variances within sub-regions are approximately of the same interval (3.4 ï 6.9 

biggest interval). 

 Correlations between yields and production area codes, modified production area codes, 

soil indicators, altitude indicators and farm sizes vary between rp= 0.20 (farm size) and 

rp = 0.57 (soil indicator) (see Table 3). This already indicates the limited scope of most of 

the tested indicators to reflect farm specific participation costs. 

Italy 

The Italian evidence is the FADN Mini Data Bank. It covers more than 14000 farms in total 

and between 615 and 1283 farms in the corresponding considered regions (see Table 3). The 

FADN survey has been set up in 1965, but the present structure of the database has started in 

2003. For our calculations data refers to the years 2003 ï 2006 and only farms present in the 

sample in all years have been considered. In all regions analysed, there are three measures 

dealing with arable extensification: organic farming, integrated farming and extensification. 

Organic farms were excluded from the analysis. For the other measures, participation rates 

were marginal except in Lazio sample (Annex II ). A first evaluation of the variables to be 

used for payment differentiation shows that: 

 There are significant differences in regional average yields between NUTS II and NUTS 

III regions. NUTS II regions average yields run from 2.83 tonnes per ha (in Sicilia) over 

4.01 tonnes per ha (in Lazio) to 6.33 tonnes per ha (in Veneto). The highest difference 

between highest and lowest yields within one NUTS III region for Lazio is 2.3 ï 7.7 tones 

per ha, for Veneto 4.8 ï 8.0 tonnes per ha and for Sicilia 1.6 ï 6.0 tonnes per ha.  

 Correlation coefficients between yields of wheat and the altitude class vary between rs = -

0.03 (Sicilia) to rs = -0.14 (Veneto) (see Table 3), which indicates that the altitude index 

of a farm is a poor indicator of farm specific costs. 

Scotland 

For the Scottish case the evidence covers 378 farms with barley production from the Farm 

Account Survey (FAS). For our calculation data refers to the years 1998 ï 2002 and only 

farms present in the sample in each of the corresponding years have been considered. Less 

than 10% of the farms in the survey are organic ones, however unfortunately it was not 

possible to identify and exclude the organic farms for this study. A first evaluation of the 

variables to be used for payment differentiation shows that: 

 With 4.0 ï 5.5 tonnes per ha differences in regional average yields (according to main 

production areas) are small. The highest difference of yields between farms within one of 

the 12 main agricultural areas is 3.7 ï 7.3 tonnes per ha.  

 The correlation between yields of barley and farm types, altitude classes and farm size 

classes ranges from rs = 0.05 (altitude class) to rs = 0.25 (farm size class) (see Table 3). 

This confirms the observations from the Italian case study that the altitude class of a farm 

is a poor indicator of farm specific costs. 
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Table 3: Correlation coefficients 

Country Regions Revenue Farm specific Correlation Level Goodness 

depending on yield indicator coefficient of fit

Germany wheat yield Farm level soilindex (LVZ) rp 0.4690 0.2200 934

potato yield Farm level soilindex (LVZ) rp 0.3510 0.1230 254

SGM of crop rotation Farm level soilindex (LVZ) rp 0.3660 0.1340 1,475

SGM of grassland Farm level stocking rate rp 0.9730 0.9480 1,006

wheat yield Farm level soilindex (LVZ) rp 0.5980 0.3570 472

potato yield Farm level soilindex (LVZ) rp 0.2310 0.0530 209

SGM of crop rotation Farm level soilindex (LVZ) rp 0.2730 0.0740 1,080

SGM of grassland Farm level stocking rate rp 0.9000 0.8110 543

wheat yield Farm level soilindex (LVZ) rp 0.1630 0.0270 512

potato yield Farm level soilindex (LVZ) rp 0.2010 0.0400 75

SGM of crop rotation Farm level soilindex (LVZ) rp 0.4950 0.2450 773

SGM of grassland Farm level stocking rate rp 0.9380 0.8800 332

Czech Republic wheat yield Production area codes rs -0.3608 0.1302 193

Modified production area codes rs -0.3819 0.1458 193

Farm level altitude rp -0.4152 0.1724 193

Farm level soilindex rp 0.5744 0.3299 193

Farm level farm size rp 0.1967 0.0387 193

Italy Veneto wheat yield Altitude class rs -0.1441 0.0208 95

Lazio wheat yield Altitude class rs 0.1204 0.0145 56

Sicilia wheat yield Altitude class rs -0.0268 0.0007 123

Scotland barley yield Altitude class rs 0.0493 0.0024 175

Farm types rs -0.2113 0.0446 175

Farm size class rs 0.2479 0.0615 175

SGM = Standard Gross Margin

rs = Spearman correlation coefficient 

rp = Pearsonôs correlation coefficient

North 

Rhine-

Westphalia 

Number

of farms

Bavaria 

Lower 

Saxony

 

The descriptive analysis of the empirical data already indicates that the examined regional and 

the farm individual approaches for payment differentiation may be limited in their scope to 

improve on the simple standard cost approach. Though there are differences between regional 

average yields, the extent of these differences is often smaller than the remaining yield 

variances within the sub-regions. The correlation coefficients between yields or SGM of crop 

rotation and the corresponding chosen farm-specific cost indicators have been, apart from 

some exceptions, comparatively low. 

Sensitivity analysis has been applied to detect how data availability influences calculation 

results. Specifically for the case-studies in Scotland and Italy several calculations referenced 

to different time periods. For Scotland, calculations varied from a 2 to 5 year time horizon and 

for Italy from a 2 to 4 year time horizon. As specifically for the 2 and 3-year time horizons 

different years could have been encompassed, the focus was on those years delivering the 

biggest possible sample sizes. In the case of the Czech Republic there has been the need to 

concentrate on 2-year averages due to smaller sample sizes.  
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4 Results from FADN-based analyses 

In the following sections, the performance of payment differentiation is presented with a view 

to the single objectives identified in chapter 3.1 for each country-case-study. Subsequently, 

trade-offs between the reduction of unintended transfers and economic cost-effectiveness are 

illustrated by applying the framework of the OECD, highlighting the impact of assigning 

different weights to the objectives as wells as of different levels of administration costs. In 

Chapter 4.3, the outcome of sensitivity analyses with respect to the level of PRTCs and the 

availability of data is reported. 

4.1 Impact of differentiated payment levels on overcompensation, budget and 

economic efficiency 

Based on the results (Annex I, Table 12) the following tendencies can be formulated with 

respect to the performances of differentiated payments of our different example countries.  

Germany  

 The rate of overcompensation is reduced in almost all cases. For the stylised agri-

environmental measures on arable land, exceptions occur in some instances for the farm 

individual differentiation, which is a consequence of the comparatively low correlation of 

the proxy used for participation costs and true yield levels. Generally, the extent of the 

reduction of overcompensation is often limited also for the regional differentiation, as the 

variances of participation costs are high even within small regions. The best performances 

are observed for the differentiation of payments on NUTS III level, with reductions of the 

overcompensation rate by up to 11% (17%) in the case of measures targeting potato 

growing (grassland extensification) in North Rhine-Westphalia and measures targeting the 

complete crop rotation in Lower Saxony. 

 If additional administrative costs of differentiated approaches are negligible, budgetary 

expenditures can be reduced in the majority of cases, particularly if ecological benefits 

rise with participation costs. An exception is the stylised agri-environmental grassland 

measure, where in more than half of cases budgetary cost effectiveness is reduced, 

especially if ecological benefits are assumed to be constant per ha of land contracted.  

 Resource costs increase, especially if ecological benefits do not depend on production 

intensities before participation. In many cases, differentiation on NUTS III level 

significantly reduces economic cost-efficiency. 

 In case differentiation causes additional PRTCs, performance is significantly reduced. 

Budgetary effectiveness is improved by differentiation of payments in 19 cases if assumed 

additional PRTCs amount to at least 3% of transfers. Almost three quarters of these cases 

can be attributed to the stylised agri-environmental grassland and crop rotation measure.  

Italy 

 The rate of overcompensation is reduced in half of considered cases. A higher share can 

be reduced if a regional differentiation is applied. As a consequence of the relatively low 

correlation of the proxy used for participation costs and true yield levels a differentiation 

on altitude classes is performing better than flat rate payments in only one third of 

considered cases (Lazio). Generally, the extent of the reduction of overcompensation is 

very limited (max. 2.4 % in Sicilia if ecological benefits do depend on production 

intensities before participation) also for the regional differentiation, as the variances of 

participation costs are high even within small regions.  
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 Even if additional administrative costs of differentiated approaches are negligible, 

budgetary expenditures can be reduced in less than half of cases. Budgetary effectiveness 

is more likely to be improved if ecological benefits rise with participation costs. 

 Resource costs increase, especially if ecological benefits are assumed to be constant per 

ha of land contracted. The extent of reducing economic cost effectiveness varies between 

0 to 2.9 % and is more obvious for regional differentiation on NUTS III level. 

 In case differentiation causes additional PRTCs, performance is significantly reduced. 

Budgetary effectiveness is improved by differentiation of payments in none of the 

considered cases if assumed additional PRTCs amount to at least 3% of transfers. 

Czech Republic 

 The rate of overcompensation is reduced in all cases, however, generally, the extent of the 

reduction is rather limited (max. 1.9 % for a regional differentiation on NUTS III level).  

 If additional administrative costs of differentiated approaches are negligible, budgetary 

expenditures can be reduced in the majority of cases, particularly if ecological benefits 

rise with participation costs.  

 Resource costs increase, especially if ecological benefits are assumed to be constant per 

ha of land contracted. The most significant reduction in economic cost-efficiency can be 

observed for a differentiation on NUTS III level if ecological benefits are assumed to be 

constant. 

 In case differentiation causes additional PRTCs, performance is significantly reduced. 

Budgetary effectiveness is improved by differentiation of payments in none of the 

considered cases if assumed additional PRTCs amount to at least 3% of transfers. 

Scotland 

 The rate of overcompensation is reduced for payment differentiations by main agricultural 

production area, farms size and partly farm type. Generally, the extent of the reduction of 

overcompensation is very limited (max. 1.0 % for a differentiation according to farm size 

classes if ecological benefits do not depend on production intensities before participation).  

 If additional administrative costs of differentiated approaches are negligible, budgetary 

expenditures can be reduced by payment differentiations in only three cases. For a 

differentiation according to altitude classes, budgetary expenditures are similar to those 

under a flat-rate payment scheme.  

 Though, resource costs slightly increase, especially if ecological benefits are assumed to 

be constant per ha of land contracted, this increase remains under the 1% level. The most 

significant reduction in economic cost-efficiency can be observed for a differentiation 

according to farm size classes.  

 In case differentiation causes additional PRTCs, performance is significantly reduced. 

Budgetary effectiveness would not be improved by differentiation of payments in any of 

the considered cases if the assumed additional PRTCs amount to at least 3% of transfers. 

The effectiveness of differentiated payments to reduce overcompensation and increase 

budgetary effectiveness differs between countries. Generally, the differentiated approaches 

perform better for the German and Czech case-studies than for the Italian and Scottish ones. If 

additional PRTCs amount to 3% of transfers, only in the German case-study budgetary 

effectiveness was improved in at least some of analysed examples. This highlights the 

importance that the implementation and design of differentiated payment schemes needs to be 

carried out on a country by country and even on a case by case basis. 
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4.2 Performance of differentiated payment levels with a view to unintended transfers 

and economic cost-effectiveness 

The following section investigates the performance of differentiated payments with a view to 

resource costs and unintended transfers, using the graphical illustration of the OECD 

framework to highlight the trade-off between the two objectives. 

Germany 

Figure 5 provides an overview of the performance of differentiated payments in relation to 

flat-rate payments for the stylised agri-environmental measure for wheat areas in Lower 

Saxony (excluding additional PRTCs).  

 For this example, all of the variants for payment differentiation reduce unintended 

transfers at higher resource costs, and without weighting the two objectives, no clear 

evaluation is possible. If ecological benefits are the same for each ha of land contracted, 

reducing unintended transfers often comes at significantly higher resource costs.  

 Weighting both objectives equally highlights the potential of differentiation, particularly if 

ecological benefits increase with participation costs. Four out of the six differentiated 

approaches perform better than the flat-rate policy. 

 Allocating a higher weight to the objective of reducing unintended transfers (weighting 

ratio of 2:1) renders all differentiation approaches superior to a flat-rate policy. 
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Figure 5: Unintended transfers and resource costs for different approaches to payment 

differentiation, for an agri -environmental measure targeting wheat areas in 

Lower Saxony 

While this example highlights some important tendencies, the performance of differentiation 

often depends on region and measure characteristics: 

 For measures targeting potato areas, the performance of differentiated approaches is often 

poor, as variances in farm individual yields are poorly captured by regional classification 
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or the soil-climate index. Assigning both objectives equal weights, differentiation is 

evaluated inferior to a flat-rate policy in about half of all considered cases. 

 In one quarter of all considered cases even a 2:1 weighting in favour of the objective 

óreducing unintended transfersô does not lead to a favourable evaluation of differentiated 

approaches. This becomes specifically evident for a differentiation on farm and NUTS II 

levels. Unfavourable evaluations are predominantly observed for measures targeting 

potato areas and the stylised agri-environmental grassland measures. 

Czech Republic 

Figure 6 provides an overview of the performance of differentiated payments in relation to 

flat-rate payments for the stylised agri-environmental measure for wheat areas in Czech 

Republic (excluding additional PRTCs).  
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Figure 6: Unintended transfers and resource costs for different approaches to 

payment differentiation, for an agri-environmental measure targeting wheat areas in 

Czech Republic 

 Assigning both objectives equal weights, differentiation is evaluated superior to a flat-rate 

policy for all cases if environmental benefits rise with production intensity before 

participation. However, if ecological benefits are the same for each ha of land contracted, 

differentiation is inferior in the majority of cases. 

 Applying a 2:1 weighting in favour of the objective óreducing unintended transfersô, most 

differentiations become superior to flat-rate payment. A differentiation according to the 

farm level soil index and the regional differentiation still remain unfavourable if 

ecological benefits are the same for each ha of land contracted.  
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Italy 

 Applying this analysis to selected regions in Italy provides a heterogeneous picture. 

Without weighting the two objectives, in Veneto differentiation according to altitude 

classes is clearly inferior, whereas in Lazio differentiation on NUTS III level is 

evaluated as inferior. The differentiation of payments according to altitude classes in 

Sicilia produces the same results as a flat-rate payment. All other cases are 

indeterminate. 

 Assigning both objectives equal weights, differentiation is evaluated superior to flat-

rate policy in slightly less than half of cases. 

 Generally, a 2:1 weighting in favour of the objective óreducing unintended transfersô 

does not lead to any changes compared to a 1:1 weighting. An exception is the case of 

Sicilia where all cases (apart from the two equal ones) become superior compared to 

flat-rate payments.  

Scotland 

Figure 7 provides an overview of the performance of differentiated payments in relation to 

flat-rate payments for the stylised agri-environmental for barley areas in Scotland (excluding 

additional PRTCs). 
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Figure 7: Unintended transfers and resource costs for different approaches to 

payment differentiation, for an agri-environmental measure targeting barley areas in 

Scotland 

 

 Without weighting, only a differentiation according to farm types is clearly inferior 

compared to a flat-rate policy. The differentiation of payments according to altitude 

classes produces the same results as a flat-rate payment. All other cases are indeterminate.  
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 Assigning both objectives equal weights, differentiation by main agricultural areas (if 

ecological benefits do depend on production intensities before participation), and 

differentiation by farm size become superior to flat-rate payments.  

 A 2:1 weighting in favour of the objective óreducing unintended transfersô leads to an 

improved evaluation of differentiations by main agricultural areas (if ecological benefits 

are constant per ha) and of differentiations by farm type. 

Again, there are some marked differences between countries. While a differentiation on a 

lower regional level is generally performing best for the German and Czech case-studies, a 

differentiation by farm sizes seem to be the best option of the Scottish sample. For Italy 

performance is more dependent on the chosen region than on the type of approach. 

4.3 Sensitivity analyses 

4.3.1 Sensitivity of results to variations in policy related transaction costs 

The level of additional administrative costs incurred by the implementation of differentiated 

policies proves to be crucial for the evaluation of the performance (Annex I, Table 13). We 

calculated the maximum level of administrative costs (as a percentage of total transfers) at 

which a payment differentiation is still superior to a flat-rate policy.  

Germany 

In several cases, differentiated payments are already inferior to flat-rate payments even if no 

PRTCs are considered, specifically for the stylised agri-environmental grassland measure. In 

most cases with a 1:1 weighting of objectives, PRTCs for measures targeting wheat or potato 

areas have to be lower than 1 % of transfers for differentiated approaches to be 

recommendable. The level of acceptable administration costs can often be higher for measures 

targeting crop rotations or grassland extensification (4 - 5 % crop rotation; 2 ï 3 % grassland).  

Higher PRTCs for the implementation of differentiated approaches can be accepted if a 

weighting ratio of 2:1 on unintended transfers versus resource costs is applied. Particularly for 

differentiations on NUTS III level, PRTCs may amount to up to 18 % of transfers and still be 

superior to a flat-rate policy. In the case of grassland extensification a differentiation on 

individual farm level leads to acceptable PRTCs of up to almost 40 % of transfers.  

Italy 

In about half of cases, differentiated payments are inferior to flat-rate payments even if no 

PRTCs are considered (specifically for a differentiation on regional level). In cases with a 1:1 

weighting of objectives, PRTCs for measures targeting wheat areas can range between 0.9 % 

and 2.5 %. However, for most of these cases PRTCs have to be lower than 1.5 % of total 

transfers for differentiated approaches to be recommendable. 

Higher PRTCs for the implementation of differentiated approaches can be accepted if a 

weighting ratio of 2:1 on unintended transfers versus resource costs is applied. Particularly for 

differentiations on NUTS III level, PRTCs may amount to up to 5% of total transfers and still 

be superior to a flat-rate policy. 

Czech Republic 

In general, differentiated payments are neither inferior nor superior to flat-rate payments if no 

additional PRTCs are considered. In all cases with a 1:1 weighting of objectives, PRTCs for 

measures targeting wheat areas can range between 0.3 % and 2.2 %. However, for most of the 

cases PRTCs have to be lower than 1.5 % of transfers for differentiated approaches to be 

recommendable. 
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Higher PRTCs for the implementation of differentiated approaches can be accepted if a 

weighting ratio of 2:1 on unintended transfers versus resource costs is applied. The highest 

possible level can be applied by a farm-individual differentiation with PRTCs amounting to 

3.8 % of transfers and still be superior to a flat-rate policy. 

Scotland 

A differentiation according to farm types with assuming constant ecological benefits per ha is 

the only case clearly leading to an inferior evaluation even if no PRTCs are considered. A 

differentiation according to altitude classes delivers an equal evaluation. In cases with a 1:1 

weighting of objectives, PRTCs for measures targeting barley areas can range between 0.3 % 

and 0.5 %.  

Higher PRTCs for the implementation of differentiated approaches and for more of our 

considered cases can be accepted if a weighting ratio of 2:1 on unintended transfers versus 

resource costs is applied. The highest possible level can be applied by a differentiation 

according to farm size classes with PRTCs amounting to 1.4 % of transfers and still be 

superior to a flat-rate policy.  

Without any weighting of objectives it becomes obvious among all countries that in several 

cases differentiations are already inferior compared to flat-rate payments if no additional 

PRTCs are considered. However, again Germany seems to have the potential to consider the 

highest values of PRTCs either for the equal weighting or the weighting ratio in favour of 

unintended transfers.  

4.3.2 Impacts of data availability on results 

4.3.2.1 Impacts of data availability on the performance of differentiated payment levels 

with respect to overcompensation, budget and economic efficiency 

Italy 

 Using exclusively 2-year averages the rate of overcompensation is reduced in even more 

cases, e.g. even in cases where we applied a differentiation according to altitude classes. 

Using 3-year averages, results show the same tendencies as with 4-year averages. An 

exception is the region of Lazio where for both 2 and 3-year averages, the rate of 

overcompensation is not improved at all compared to the flat-rate regime. Generally, the 

extent of the reduction of overcompensation is as limited as for the 4-year averages. An 

exception is the region of Veneto where 2-year averages can reduce the rate of 

overcompensation by up to 2.4 %. 

 If additional administrative costs of differentiated approaches are negligible, results of the 

sensitivity analysis depend on the region analysed. While there are no differences between 

2, 3 and 4-year averages in the region of Veneto, budgetary expenditures are even not as 

reduced as with 4-year averages for a differentiation according to altitude classes in Lazio. 

In Sicilia 2-year averages lead to a reduction of budgetary expenditures in all cases and 3-

year averages deliver same results as for 4-year averages.  

 Apart from some cases resource costs increase, especially if ecological benefits are 

assumed to be constant per ha of land contracted, e.g. 2, 3 and 4-year averages delivering 

same tendencies. 

 In case differentiation causes additional PRTCs, performance is significantly reduced for 

all considered time-periods if assumed additional PRTCs amount to at least 3% of 

transfers. An exception is the region of Sicilia where  under the assumption that ecological 

benefits do depend on production intensities before participation a regional differentiation 
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on NUTS III level and considering 3-year averages is leading to an increase in budgetary 

efficiency.  

 As discussed above, the region of Lazio is characterised by a relatively high share of 

farms participating in agri-environmental measures. Caused by the fact that these farms 

could not be excluded from our calculations, results show that this might have impacted 

on analysed variables. Consequently it seems to be necessary to exclude as far as possible 

all farms participating in extensification measures.  

Scotland 

 In the majority of the cases using 2, 3, 4 or 5-year averages results in a reduction of the 

rate of overcompensation. Most of exceptions occur for differentiations according to 

altitude classes as results are equal to the one of the flat-rate. The extent of the reduction 

of overcompensation is generally very limited among all considered time periods. 

 In terms of the budgetary cost effectiveness and assuming that additional administrative 

costs of differentiation approaches are negligible a variation of the considered time period 

does not lead to any consistent tendency. For mediate time periods a differentiation 

according to farm sizes seems to be less promising than for either very short or very long 

time horizons.  

 In terms of resource costs and the inclusion of PRTCs, results of the sensitivity analysis 

show the same tendencies as results for 5-year averages.  

4.3.2.2 Impacts of data availability on the performance of differentiated payment levels 

with respect to unintended transfers and economic cost-effectiveness 

Italy 

Again sensitivity analysis shows different pictures applying a 1:1 weighting of objectives for 

all three regions. In Veneto using 2 or 3-year averages deliver equal tendencies as the 4-year 

averages. However, the level of PRTCs can be higher the shorter the time-period considered. 

For the region of Lazio either by using 2 or 3-year averages PRTCs can not be considered. In 

Sicilia using 2-year averages increases the level of possible PRTCs whereas using 3-year 

averages reduces the possibility to consider PRTCs at all.  

Higher PRTCs for the implementation of differentiated approaches can be accepted if a 

weighting ratio of 2:1 on unintended transfers versus resource costs is applied. Using 2 or 3-

year averages for the region of Veneto delivers no significant changes, apart from the fact that 

the possibility to consider PRTCs in the case of a farm-individual differentiation is improved 

for 2-year averages. For Lazio equal results as for the 1:1 weighting are at hand. Using 2 year 

averages increases the level of PRTCs for Sicilia and using 3-year averages reduces the 

possibility to consider PRTCs at all.  

Scotland  

Without any weighting differentiations according to main agricultural areas and farm types 

are in most of the cases indeterminate. Differentiations according to altitude classes are 

developing from clearly inferior (2 years) over indeterminate (3 and 4years) to equal (5 

years). It becomes obvious that the longer the time period included in calculations the fewer 

cases are indeterminate. In cases with a 1:1 weighting of objectives it can be seen that the 

longer the time period considered a) the lesser cases are superior and b) the more cases are 

inferior. Exceptions occur in the case of the 3 year time horizon. However, though there are 

hints that the longer the time period the unfavourable becomes the evaluation and the lower 

are possible PRTC levels, there are no fix differentiation levels attached to a superior or 
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inferior evaluation, e.g. either if 2, 3 or 4-year averages are included evaluation results are not 

attributed to specific differentiation levels but vary between considered time-periods. In 

general considering a longer time period delivers in some cases higher levels of possible 

PRTCs but in some other cases reduced PRTC levels.  

Higher PRTCs for the implementation of differentiated approaches can be accepted if a 

weighting ratio of 2:1 on unintended transfers versus resource costs is applied. In all cases it 

can be seen that the higher weighting is improving the performance of differentiated 

payments as for the 1:1 weighting. 

To sum up, the sensitivity analyses with respect to the impact of data availability generally 

shows that basing calculations on shorter time periods seemingly improves the performance 

of differentiated approaches and will thus overestimate underlying benefits. Care has 

therefore to be taken to match the data series to the length of the contract period of the 

analysed rural development measures. 
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5 Workshop-based Farm-Level Analysis 

5.1 Introduction  

5.1.1 Rationale 

Supporting the standardisation of differentiated payment calculations that meet WTO 

prescriptions across the EU27 is a potentially thorny issue given the range and diversity of 

bio-physical and socio-economic circumstances that occur. In addition to the macro-economic 

analysis of payment differentiations presented in Chapter 4, a supplementary analysis was 

also undertaken using a localized, farm-scale, case-study approach. The rationale for the use 

of the case-study approach was, to provide a facility for testing some of the key assumptions 

in a payment calculation to see in which circumstances they are valid. The localised case-

study would also serve as a focus for discussion of the acceptability, to farmers/land 

managers, of differentiated calculation methods. This was argued to be essential if the 

measures are to be effective as well as efficient. The efficiency of the measures can be 

addressed by higher levels assessments but effectiveness ï both on uptake and 

implementation of measures runs into a range of technical and socio-cultural factors that need 

to be assessed exploring through a structured dialogue with stakeholders. 

5.1.2 Workshops with government representatives 

Within the AGRGRID project, two workshops with government representatives were held. 

During the first workshop held in Prague on 17th July 2007, government representatives were 

confronted with a comparative review of payment calculations done for the Rural 

Development Programme for the period 2007-2013. The ex-post review (Hrabalova et al., 

2007) highlighted that, depending on the measure, a wide range of factors is applied to 

differentiate payments, e.g. land use or animal type (crop, variety, breed, farm structural 

characteristics (intensity of farming practices, farm size or farming period in case of organic 

farming), spatial dimension (administrative / regional / territorial differentiation or specific 

land attributes), productivity of soil (determined by indexes or stocking density), and 

topography. The second workshop took place in Santorini, Greece, a year later. Ten 

government representatives from seven project countries as well as the EU project officer 

attended. Presentations included a presentation on the potential of differentiated payment 

levels based on standard cost approaches and an overview of the LADSS application in 

farmer workshops.  

Among other issues, the workshops with the government representatives served to identify the 

administrationôs view on key issues related to payment differentiation. A number of aspects 

were raised and discussed: 

 there is a general awareness that flat-rate payments do not reflect farm-level 

heterogeneity, however, participants had the impression that the involved authorities 

prefer flat-rate payments due to administrative simplicity 

 the high requirements on data quality and quantity for the calculation of differentiated 

payment levels were identified as a key problem 

 the higher administration costs incurred by differentiated payment levels and their 

approval in the complex system of EU notification were repeatedly named as important 

obstacles 

 participants stressed the need to test efficiency (gains) of more differentiated approaches 
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In addition, the discussion highlighted that often payment levels are not only determined by 

the methods of calculation used, but to a large extent by external factors such as objectives of 

other European and national policies, financial considerations, stakeholder influences and 

payment levels from previous RDPs (ñpath dependencyò). 

5.1.3 Objectives of the Workshop-based Farm-Level Analysis 

The farm-scale part of the case-study analysis was undertaken with stakeholders (from both 

policy and practice communities) and sought to assess whether both the payment methods and 

the payment rates ñmake senseò to stakeholders and aimed to highlight any unintended 

consequences. Since the only measure common to all EU27 countries was payment for 

conversion to, and support for organic production and this was chosen as the measure to be 

assessed. This measure was also of interest since it is entails significant enterprise and 

management change and as such has significant opportunities for changes to both additional 

costs and income forgone. The lessons from organic conversion/production are thus relevant 

to agri-environmental, animal welfare and other measures. The specific objectives of the 

farm-level case-study activity were to: 

 Support an assessment of the implications of different payment calculations by:  

 Developing a farm-scale ñtest-bedò for comparing conventional and organic production ï 

using the LADSS bio-economic model. 

 Developing stakeholder contacts to define a realistic comparison ñscenarioò ï with 

significant enterprise and management changes. 

 Generating characterisations for conventional and organic systems of production, activity 

scheduling, material flows and finance.  

 Assess the implications of alternative payment calculation methods with stakeholders 

using the case-study outputs in a structured workshop process. 

 Evaluating the usefulness of the workshop based process and the case-study materials. 

5.2 Background 

This section sets out the previous research findings that have motivated the authors and 

shaped the approaches and methods used in this study. It brings together materials from a 

range of disciplines where there is extensive experience in using research outputs to assess 

policy options and their practical outcomes. The synthesis of this background material also 

shapes the interpretations of this studyôs outputs. The section also provides a brief summary 

of previous research findings by the authors that while published elsewhere are particularly 

relevant to this paper. 

For complex societal problems (such as agreeing levels of support or compensation), the issue 

of how best to undertake research such that it is both rigorous and inclusive is one that 

continues to tax both research and policy maker communities (McNie 2007;Scottish 

Executive 2005). Marginalisation of either stakeholder experiential or research-based 

knowledge in important debates can leave the way open for politically powerful vested 

interests to dominate decision making to the detriment of wider society. The influence of 

research, however, depends on three closely related factors salience, legitimacy and 

credibility (Cash & Buizer 2005). 

Salience means that research outputs must be seen by stakeholders as relevant to their 

decision making process. Salience can be seriously compromised when research outputs refer 

to geographic, temporal or organisational scales that do not match those of decision making. 
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The localisation of research outcomes through the use of appropriately scaled case-studies has 

been shown to be a key factor in increasing the apparent salience of research outcomes 

(Carberry et al. 2002). Research outputs thus have to be couched in units that make sense to 

stakeholdersô management practices. Other limits on the salience of research may, however, 

be more fundamental. French and Geldermann ( 2005) identify four issue types, known, 

knowable, complex and chaotic. For the latter two types all that the outputs of research may 

be able to deliver is a range of options or a framing of the issues rather than a single definitive 

solution. 

Yet even for knowable problems, researchers have questioned whether more or better quality 

information inevitably results in better decisions or altered behaviours (McCown 

2002b;McCown et al. 2005). McCownôs comparison of two mature research fields, industrial 

and agricultural decision support, concluded that the outcomes of research on complex issues 

need to be tailored to fit within the social processes of decision making, taking a role that do 

not detract from the agency of the decision maker. That is for research to be influential it must 

be seen by stakeholders as legitimate, supporting or empowering decision making processes 

rather than dictating outcomes. Legitimacy is further complicated when issues involve 

multiple stakeholders each with direct or indirect interests and influence. For such cases, 

subjective decisions on the selection and assessment of evidence may be as important as the 

accuracy of the measurement or forecasting of particular phenomena. In a milieu with 

conflicting interests, researchers cannot simply deliver discrete packages of evidence but need 

to provide support for inclusive processes that support deliberation (reasoned-based debate) 

on particular issues (Dryzek 2000). The role for research is in making explicit the trade-offs 

either between outcomes, or between stakeholders (Matthews et al. 2006a). Failure to include 

stakeholder views by adopting technocratic processes of decision making simply means that 

both the legitimacy of the process and any decisions are simply challenged through other 

channels such as the courts or in the media (Stilgoe et al. 2006). 

However the interactions between researcher, stakeholder and decision maker are organised, a 

key factor in the research being influential is credibility (McCown 2002a). While the 

credibility of research based forecasts may partially be met by formal processes of validation 

and peer review there is also the need for outcomes not to contradict existing stakeholder 

knowledge of systems gained through experiential learning (Carberry et al. 2002). Credibility 

has also been seen to depend on the transparency of the methods used and on adequate 

auditing and quality assurance of models and data (Hutchins et al. 2006;Scholten & Kassahun 

2006). While transparency is often used to imply simplicity, this would be to misunderstand 

what is desired by stakeholders. It is the openness of assumptions (what was excluded as well 

as what was included), that may be the key to transparency and thus credibility. Two 

credibility challenges are apparent. The first is overcoming the idea that all uncertainty is the 

result of errors or mistakes within research processes rather than an inevitable outcome of 

bounded knowledge, scenarios chosen, model parameterisation, model structure, how the 

system is represented and practical limits on the availability of data (Rauschmeyer & Wittmer 

2006). The second is that, however good the research is, it is still only the currently best 

available answer, and may be a partial answer where systems are complex. Together these 

challenges mean researchers need to be careful in managing stakeholdersô expectations. This 

is particularly problematic when vested interests can exploit uncertainty to sensationalise an 

issue or to preserve the status quo. 

Where researchers are seeking to influence or even inform communities of practice and policy 

the issues of salience, legitimacy and credibility pose challenges for both content and design 

of processes When both researcher and stakeholder knowledge is partial there are 

opportunities for cooperation and knowledge sharing. In these processes the role of research-



 43 

based information is not as an outcome to be communicated but as a boundary object (Jakku 

& Thorburn 2004) through which information can be exchanged. Researchers can have a key 

role facilitating such interactions but need to recognise that the role(s), institutions and 

epistemologies of an experimentalist, hypothetico-deductive paradigm are much less useful in 

participatory, action and transdisciplinary research and that alternative ways of conducting 

research, are more appropriate (Gunderson & Holling 2002;Kay et al. 1999;Walker & Salt 

2006). Against this background, the intention of this research was to initiate and demonstrate, 

a credible process of knowledge sharing on the payment differentiation issue with 

stakeholders the land use policy and management domains. 

5.3 Materials and Methods 

This section first sets out the overall methodology used for the research. This methodology 

uses a multi-scale, integrated assessment process to consider the outputs from both the macro-

scale analysis (detailed in Chapter X) and farm-scale simulation modelling (set out below) in 

a multi-perspective, workshop-based deliberation. Subsequent sections set out in more detail 

the components of the analysis: the macro-scale analysis, the bio-economic modelling 

(software tools, the case-study and the data sources used), the workshop processes; the 

evaluation and post-workshop analysis. 

5.3.1 Outline of the Multi -scale Integrated Assessment Process 

Figure 8 outlines the processes and the outputs of the multi-scale integrated assessment 

(MSIA). The assessment is multi-scale in that it tries to bring together two perspectives, 

macro-economic and farm-scale. Both are very significant for assessing options for payment 

differentiation. The macro-economic analysis highlights issues of budgetary efficiency, 

administrative complexity and equity in distribution of possible benefits of differentiations. 

The farm-scale analysis, however, has the potential to assess in more concrete terms the range 

of possible impacts of differentiation and thus to be more effective in communicating these 

outcomes to stakeholders who would be affected. This latter is essential if differentiated 

payments are to be: acceptable to stakeholders, effective in achieving policy outcomes and are 

not to generate undesirable side-effects. The integrated assessment approach combines 

empirical and/or modelling based research approaches with social learning processes where 

there can be an effective exchange of knowledge between research, policy and stakeholder 

communities. 



 44 

 

Figure 8: Multi -scale integrated assessment process 

As can be seen in Figure 8 the MSIA start from scoping and proceeds through sequential 

phases of macro and farm-scale analysis, workshop based presentation and analysis, enhanced 

analysis based on elicited stakeholder knowledge, documentation of stakeholder aspirations, 

expectations and likely adaptive responses; synthesis of this information into alternative 

future scenarios, post-hoc scenario analysis and generalisation. The process has the potential 

to be iterative with the outcomes of the research shaping the scoping of subsequent rounds. 

The scoping phase sets the bounds on the topics considered within the integrated assessment. 

This can be particularly difficult where there are many factors that impinge on decisions or 
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the range of possible options. The aim is to set up subsequent analyses that are effective in 

illustrating ex ante the consequences of alternative decisions, without swamping the process 

participants with excessive quantities of detailed material or being so rigidly structures that 

participants are effectively excluded from influencing how the research is carried out or 

interpreted. For the differentiation of payments the choice of case study was partially driven 

by necessity (there being only organic conversion and production support common to all 

partners) yet this was also seen as desirable since it encompasses in a single measure many of 

the issues relevant to other measures. Previous experience and the literature has also shown 

that using cases that are ñrealò without being personal is an effective way of eliciting 

stakeholders views, while minimising inter-stakeholder conflict and enhancing the potential 

for compromise and cooperation. The farm-level case study was thus scoped with expert 

consultants from both organic and conventional production sectors and used a concrete 

example of conversion in a region and for a farm-type (mixed farming in the uplands/mid-

hills of central Scotland) that would highlight a broad range of issues. The scoping document 

served to refine the analysis in the farm-level modelling and to shape the questions raided in 

the workshop phase. 

The macro-analysis for this process had two roles. First it was directly presented within the 

workshop process. This contrasts with previous processes run by the authors where the 

macro-analysis served as an input to the farm-scale analysis, providing quantitative inputs that 

defined scenarios of change defined in qualitative terms in the scoping phase (Matthews et al. 

2006b; Matthews et al. 2008a). The second role was in highlighting some of the possible 

factors that the farm-level analysis needed to be able to address. The farm-scale analysis 

needed to be able to assess not just the financial bottom line, but to break this down in terms 

of the balance between fixed and variable costs, capital requirements (machinery, labour and 

infrastructure), the range of on farm activities in terms of the skills mix required and the 

balance of material flows as an indication of the ecological footprint of the farm enterprises.  

The farm level analyses were intended to provide a characterisation of the case study, before 

and after conversion to organic production. Organic production was chosen as the main focus 

since this seemed the most likely to raise interesting issues of why the payment is made and 

what the appropriate level of support should be. Conversion has a much clearer justification in 

terms of income foregone, since the price premium for organic production is not available but 

the farm is also experiencing the sharpest loss of productivity since the fertility building 

process of organic rotation has not yet been able to partly offset for the elimination of 

inorganic fertilisers. The analysis compared for the exemplar farm (detailed in Section 3.4) 

the existing farming system (with some minor simplifications to make it more typical for such 

enterprises) with a hypothetical organic conversion defined by an organic farming systems 

expert.  

The workshop based activities present the results of the first phases of research to a multi-

perspective stakeholder audience with the intention of engaging with them in a dialogue on 

the wider issues and a deliberation on merits of specific alternative strategies or policies. The 

workshop also provides and opportunity for a formal evaluation of the utility of the 

tools/outputs and the process. The outcomes of the workshop are typically a series of 

documents. These can usefully be classified as stakeholder specialist knowledge and as 

aspirations, expectations and adaptations. The former is typically information confirming or 

amending the data, assumptions or outcomes of modelling. Previous experience of using 

model outputs with stakeholders means that eliciting stakeholder knowledge is extremely 

valuable. This knowledge serves to make the modelling results more salient (since they 

prioritise the outputs of greatest relevance to decision making). The modelling gains 

legitimacy, since it allows the stakeholders the direct opportunity to question the operation of 
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the model and to influence the research through the commitment to reconsider and review the 

analysis in the light of their comments. Finally the results have greater credibility since for the 

status quo analysis they match with experience reality which in turn enhances the credibility 

of the alternative scenarios (in this case the organic conversion analysis) since they share 

either many of the same underlying assumptions or the new assumptions have been 

deliberated on and agreed. The importance of stakeholders as actors or agents within the 

system with their own goals to achieve also needs to be recognised within any analysis. They 

do not passively receive policy measures but dynamically seek to alter their implementation 

either positively or indeed to circumvent their intended purpose. While multiple perspectives 

present within the workshop it is possible to identify where there may be conflicts between 

the expectations of policy makers, the aspirations of land managers and the likely adaptations 

(or lack of them) that may result. A synthesis of these views and adaptation strategies can be 

undertaken to derive a series of alternative future scenarios, which may influence wider 

debate or be combined with the enhanced farm-level analysis to inform a wider range of cases 

through a process of generalisation. 

5.3.2 Macro-analysis 

The macro-analysis presented in the workshop focused on the potential for budget savings 

through the implementation of payment differentiation . The presentation raised alternative 

options of payment-by-results or auctions but focused on differentiation to sun-national 

spatial units. Drivers for this analysis were seen as WTO expectations of limiting 

overcompensation but also economic and budgetary efficiency. A framework within which to 

consider options for differentiation was outlined that considered the trade-off between the 

level of differentiation required to achieve a policy objective and the additional administrative 

costs that would be entailed by a more complex calculation. The procedures and assumptions 

of the analysis were set out and empirical examples for generic agri-environmental type 

measures presented using empirical production systems data (to assess levels of over and 

under compensation). The examples used examples of measures where benefits do and do not 

depend on existing production intensity and for each of these differentiating by NUTS2 and 3 

regions and by Farm Type each with associated break-even values for administrative costs. 

Explanations were also given for the limited benefits seen in the empirical analyses of 

differentiations (within differentiation class variability exceeding that the between classes). 

Conclusions on the challenge to find differentiation variables strongly correlated with costs 

and with low administration costs were drawn. Finally it was noted that differentiation of 

payments has a greater potential for those measures where costs depend on existing 

production intensities (i.e. measures that take land out of production) and where there is a 

strong correlation between these costs and the environmental benefits derived. 

5.3.3 Farm-scale analysis ï the tool used 

The farm-scale analysis used the Land Allocation Decision Support System (LADSS). This 

computer-based tool has been developed to support the analysis of the consequences of 

alternative enterprise mix and management regimen at the whole-farm level. The organic 

conversion analysis made use of the livestock systems, materials balancing, resource 

scheduling and financial/material accounting components. Other components such as the 

interfaced geographical information system (Matthews et al. 1999) and multi-objective 

optimisation (Matthews et al. 2006a) were not required for the analysis and are shown in grey 

in Figure 9. It was also decided to rely on consultant inputs as the basis for determining the 

difference in productivity between the current and converted cropping systems. This is a 

potentially divisive issue, and little consensus exists in the exact nature of the production loss, 

what it depends on and what the possible range of values are. In this particular case using the 
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model to make the assessment would be both time consuming and lack the credibility of the 

consultant based assessment. The difference assumed in conversion was -30% with a -20% 

after conversion, this assumes the existing system was not heavily stocked/fertilised. 

 

Figure 9: Components of the Land Allocation Decision Support System (LADSS) 

The livestock systems model simulates the performance of livestock herds is a The model 

uses and event-based (weekly time step) approach that tracks cohorts of animals through the a 

system of herds linked together by decision rules. An example of a livestock systems diagram 

for the conventional cattle system used in the case study is shown in Figure 10. Livestock 

systems exhibit considerable complexity both in the range of interconnections possible and 

the range of management options available within each herd (timings, feeding regimens, 

targets etc). The system also needs to be able to cope with representing both hard (that mean a 

system is not allowable, e.g. for welfare reasons) and/or soft constraints (those that indicate 

that a system many need to be reconfigured to achieve the managers goal). By visualising the 

livestock systems as a flow-chart with nodes containing the management parameters or 

decision rules it is possible manage the complexity while enabling the simulation of a wide 


