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Abstract

In accordance with EU regulations, payment levels deveral measures of rural
development programs are calculated on the basssanoflard cost approaches, using
'‘typical’ or average figures for costs incurred amcbme forgone. Resulting uniform
payment rates have been frequently discussed atidised as being inefficient,
having a low cost-effectiveness and generating sstee windfall profits. However,
few empirical studies exist which quantitatively aexne potentials of a more
differentiated standard cost approach. By usingr@erfarm accountancy data, this
study analyses effects of a payment differentiagooording to regional and farm
individual characteristics on producer rents, budggpenditures and economic
efficiency. Preliminary results show that thouglemompensation could be reduced in
most cases, savings in budget expenditure are sitatl and might be even offset by
increasing administration costs. Generally our ysialindicates that potential benefits
of differentiated standard cost approaches carabéyexploited if a) variances of the
cost of participation in the universe of farms ligh and the discriminatory natures of
differentiation are significant, and b) positive r@dations between costs and
environmental benefits are strong.

Keywords: differentiated payment levels, efficiency, costeeffveness, standard cost
approach, rural development schemes, agri-envirataheeasures



1. Introduction

In accordance with EU regulations, payment levels deveral measures of rural
development programs are calculated on the basssaoflard cost approaches, using
'typical’ or average figures for costs incurred amcbme forgone. A recent EU report
(European Commission, 2005) noted that resultindorm payment rates contrast
with the fact that many member states and regi@we lschemes covering a fairly
large geographical area, and recommends that morke @ould usefully be done on
the efficiency of measures. The related ongoingudisions about introducing more
differentiated payment schemes in general focuthee different research directions.
The first line of argument is favouring to pay fams for the production of public
goods instead of compensating them for particigatim specific extensification
measures. Other authors concentrate on the analfssiction schemes with farm
individual bids as an alternative to fixed payméexels. And a third approach
addresses the possibilities of improving the penforce of standard cost approaches
by a further differentiation, e.g. small-scale we@l or even individual farm
differentiation. Whereas the first two approachasenhreceived extensive attention in
research (see e.g. Latacz-Lohmann and SchilizA,400 a review of auction schemes
in agri-environmental programmes), few empiricaldss exist which quantitatively
examine potentials of a more differentiated stath@daist approach. Our paper resumes
the discussions of more differentiated approacbedetermining payment levels and
analyses effects of a payment differentiation agiogy to regional and farm individual
characteristics on producer rents, budget expemdittand economic efficiency.
Particularly, the study aims to go beyond othedpmeinantly theoretical discussions
on payment level differentiation by quantitativedyalysing the benefits of more
differentiated standard cost approaches for seleetgri-environmental measures
(AEM) using farm accountancy data from Germany. Témainder of this paper is
organised as follows: first, the effect of flateapayments based on standard-cost
approaches is illustrated, followed by a discussibthe motivations for differentiated
approaches and the subsequent outline of an emauftamework and related
indicators. Then, a short overview of the data uUsethe numerical analyses is given.
Chapter 4 provides an overview of the main resakswell as the outcome of
sensitivity analyses. The paper concludes with mnsary of main findings and an
outlook on future research questions.

2. Payment differentiation
2.1 Conceptual framework

Many of the rural development measures in the Bérd fixed per-ha payment to
farmers for the compliance with a predeterminecb$@tanagement prescriptions. The
determination of payment levels is often based tamdardised values for costs
incurred by farmers from implementing the measundsch is explicitly endorsed in
the EU regulatioh for many rural development measdre§igure 1 provides a
schematic illustration of the effects of relatethgle flat-rate payments and more
differentiated schemes on uptake and expendituligible land is sorted by costs
incurred by farmers when participating. In favo@isonplicity, for the time being we

! EC Reg 1974/2006, §53(1) Where appropriate MerSbates may fix the level of support [...] on the
basis of standard costs and standard assumptionsashe foregone

2 E.g., agri-environmental, Natura 2000, animal sefand forestry measures.



assume constant marginal benefits for each unéraf brought into the programme,
and the curve of participation costs representssiigply curve’ of the public good.

Figure 1: Schematic illustration of the effect of flat-rate. differentiated payments
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The basic idea of differentiating payments is mooffer a single payment level to all
potential participants, but rather to try to sepafarms (into groups) by their costs of
participation. In theory, differentiated paymentdts can be significantly lower than a
uniform flat-rate and still provide a financial entive for participation to the same
number of farms, thus reducing budget expenditure.

Key issues for the analysis of payment differerdratre, firstly, the question of how

to evaluate the performance of differentiated appnes, which is closely linked to the
discussion of the objectives for differentiatiomdasecondly, the possibilities for an
effective separation of farms into groups with eliéint costs, or even approximation of
individual costs, which is essentially an empirigaestion.

2.2 Objectives of payment differentiation

Payment differentiation is not an objective in litseand the motivation for
differentiating payments depends crucially on tbepof view of the decision maker
and the related underlying decision problem. Thmesmn objectives for payment
differentiation can be identified (Table 1):

« For policy makers at EU level, coherency with thengral framework of
agricultural policies and compliance to internasibtreaties play an overarching
role, which is reflected in the meticulous consadien of WTO concerns in the
related EU legislation. Several paragraphs of éhated legislation are targeted at
fulfilling the Green Box requirements detailed metUruguay Round Agreement
for Agriculture, Annex 2, § 12(b). In addition tdnest exactly replicating the
wording of the WTO tex{ further specifications of procedures for payment
calculations are made to warrant that these comjily the intended objectives
and purposes of the WTO text. Considerable effartspent on detailing
requirements for member states to ensure that patyoadculations are based on
objectives rather than political criteria, and thare is evidence and information
on methodology, assumptions and parameters to dahewCommission to review

¥ EC Reg 1698/2005, §39(4): The payments shall hatgd annually and shall cover additional costs
and income foregoneesulting from the commitment made.




consistency and plausibility of the calculationsC(lReg 1974/2006, 848(2),
853(2)). The rationality for payment differentiatithus lies in the attempt to limit
the payments to actual participation costs andaedwercompensation which may
arise under flat-rate payment schemes and end&gér conformity.

« In the EU, it is the national or regional admirasion that is responsible for the
design and implementation of concrete measuresh{@revel, in addition to the
general framework for payment calculations beinggexously set, agricultural
administration often faces quasi-fixed budgets dpecific policy areas, and the
decision problem poses itself as a maximisatiorpmmigramme benefits under
budget constraints. Payment differentiation in tostext is an option to increase
budgetary efficiency.

- From a more general economic point of view, the gamson of different policies
needs to take into account overall benefits antsdos society" In applied welfare
economics — the traditional economic cost-benefitysis — the net contribution of
a policy change to society’s welfare is analysedardless of distributional effects.
The performance of payment differentiation is ea#dd with respect to its impact
on economic efficiency.

Table 1: Objectives for payment differentiation

Specific objective for

Main objective payment differentiation

Comply with WTO green box requirements Reduce avapensation

Optimise programme benefits under budget

restrictions Increase budgetary efficiency

Optimise Social Welfare Increase economic efficienc

3. Data and Methodology
3.1 Evaluation Framework

Depending on the objective for payment differeraiat different sets of indicators
suited for the comparison of different policies shé@ be identified. A key problem for
the evaluation is that the performance of payméiferdntiation cannot be evaluated
exclusively with regard to one of the three objessi identified above: Independent of
the specific motivation for payment differentiatjon all cases the payments are made
to pursue a rural development objective, e.g. amir@mmental benefit, and an
comparison of the effect of a policy change needske into account the impact on
both aims, e.g. reduction of overcompensation aogigion of environmental public
goods. If, for example, a differentiated paymemluaes social costs as well as societal
benefits, the corresponding objectives need to éighted, or, as is often the case in
economic analysis, the societal benefits of farimgmegram participation need to be
valued in monetary terms, which is notoriouslyidifft. As a solution to this problem,
this study compares policies which are assumedhceee the same result (i.e. same

* This study takes the decision on the general tfppolicy instrument (i.e. payment for adopting
certain management practices which affect provisigpublic goods) as given.



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

In the following section, firstly individual inditars for each objective will be
presented, before moving on to the discussion aimamon framework which allows
to take into account several objectives at the same

3.1.1 Reduction of overcompensation

In the context of rural development measures, @repensation refers to situations in
which some producers receive higher transfers tlemessary to cover their costs of
participation. The term ‘overcompensation’ is pajore and in public discussion often
seems to imply that ‘farmers get too much monetfipoterms exist (Figure 2) which
describe the same phenomenon but have a very ahffeconnotation: In farm
economics, the part of payments exceeding costsaiis of the profit, or farmers
income, and seen as the remuneration of the farmesgurces for the provision of a
public good. This point of view is quite similar tbhe understanding of the more
neutral term of ‘producer surplus’ used in welfaoenomics. The OECD (2007a) uses
the term ‘unintended transfers’, which also haggative connotation, but, in contrast
to the term overcompensation, seems to put theebtaore strongly on policy makers
for not using public funds efficiently.

The costs of participation are the farmers’ nets@ise. balance of revenue and costs
changes) from implementing the measures, and matreeiliterature also been termed
‘compliance costs’ (Figure 2). The OECD (2007a)tims context uses the term
‘intended transfers’, which is identical to the tsoef participation under a first best

policy.
Figure 2: Terminology
Overcompensatioarises whenever some producers receive

higher transfers than necessary to covér ¢bsts of participation

Alternative terms

Farm economics: profit / income / gross margi Compliance costs (Latacz-Lohmann and Schilizzi,7200
Welfare Economicsproducer surplus "landholders' true costs of service provision"
OECD (2007): unintended transfers Intended transfers (OECD 2007):

"the minimal level of transfers to agricultural ghocers needed
to produce the desired outcome, and only thosesfeas"

Indicators commonly used to measure the performaheepolicy in this context are
the overcompensation rate (e.g. Latacz-LohmanrSahdizzi, 2007) and the targeting
rate (OECD, 2007a):

Totaltransfers
ComplianceCosts

Overcompesationrate =

Intendedtransfers
Total transfer

Targetingate =

3.1.2 Increase of budgetary efficiency

In the case of the rural development measuresntist visible, though not necessarily
main, part of the budget is resulting from the pagte made to participating farmers.



However, economic analyses increasingly raise ¢hae of transaction costs arising
from implementation of policies (e.g. ITAES; OECD@a). This aspect is of specific
relevance also for this study, as differentiategnpents may in many cases entail
increased administrative efforts, the costs of whghould also be reflected in
budgetary considerationis.

Budget is thus defined as the sum of transfersaginainistrative costs
budget = transfers + administrative costs

Whereas budgetary efficiency generally is definedadget expenditure in relation to
achieved results (e.g. Euro spent per kg N abate@dyr case, as we compare polices
with the same result (see above), the indicatargesl to

bU dgeEolicy B

budgetanefficiency,y, s = budget,
olicy A

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

3.1.3 Increase of economic cost-effectiveness

For the analysis of the impact of differentiategraaches for determining payment
levels of rural development measures on welfare fahowing components of welfare
changes are taken into account in this study:

« deadweight losses (welfare triangles): this stumbu$es on deadweight losses on
the production side, as we assume that the chaongesyment levels of the rural
development measures do not have any impacts oespri

- policy-related transaction costs (PRTCs): the cadtsetting-up, maintaining,
changing and implementing policies (e.g. informatigathering, planning,
monitoring) for the administration as well as fbe tfarmers (OECD, 2007a)

« external effects: this study assumes that extefiatts are limited to the intended
provision of societal benefits from farmers’ pragirae participation

Deadweight losses and PRTCs are part of the resocwsts to society (OECD,
2007a). Whereas economic cost-effectiveness géynésalefined as resource costs in
relation to achieved results (e.g. resource costskg N abated), in our case, as we
compare polices with the same result (see abdwe)ntlicator reduces to

resourc&osts ., s

economiaost- effectiveressicy s =
resourc&ostS ey

3.1.4 The OECD framework for evaluating implementatcosts of agricultural
policies

The performance and relative ranking of differetetiapolicies is likely to differ
depending on the objective pursued. Simultanediadliyng into account the different
views raises the usual problems faced in applielfiHoiojective decision making, e.g.
qguestions of acceptability of trade-offs or appraigr weighting. The OECD in its
work on implementation costs of agricultural p@®i(OECD, 2007a) has focused on

® In practice, faced with continuous slashing of adstrative resources, administrations seem to keig
an increase in administrative costs much highen thacorresponding increase of overall budgetary
efficiency.



the two objectives of minimizing resource costs amdting unintended transfers. In
the graphical representation of the problem (Fidgd)reresource costs are represented
on the X-Axis and unintended transfers on the YsAX¥Vhereas some policies can be
unambiguously identified as either inferior (Poli®) or superior (Policy A), we
cannot say whether any policy falling in the gregas is inferior or superior to the
reference policy (Policy O). When the choice isetgminate, policy makers might
want to weigh the two types of costs. The OECD sstgy in the absence of any
plausible alternative, to assume that a dollar elfave gain is equivalent to a dollar of
transfer, whoever is affected. This would split thegram along the dotted line, with
policies located below the line being evaluatedsaperior’ to the reference policy.
Interestingly, for our case of payments made fer pnovision of public goods, and
under the assumption that PRTCs arise for the adtration only (and are zero for
farmers), applying identical weights to the objeeti of economic cost-effectiveness
and reduction of unintended transfers results egme ranking of polices as does
evaluating by budgetary efficiency.

Figure 3: Graphical illustration of the impact of resourcests and unintended
transfers for policy evaluation
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Source: Modified, based on OECD (2007a), Annex 1.3

With respect to the design of payments for ruraletlgpment measures, there is scope
to argue that the objective of limiting unintend&dnsfers has a high political
relevance, as failure to do so might infringe WEQuirements and may endanger the
provision of these measures in the longer run. dégree of attention paid to aspects
of payment calculation in the EU framework regwatifor rural development
programmes is evident to this hypothesis. Therefarsensitivity analysis has been
carried out for the empirical examples to identifg effect of a higher weighting of
the objective of limiting unintended transfers.



3.2 Measures analysed

This case study is embedded into the EU reseamjegpAGRIGRID,which seeks to
develop methodological grids for the calculationpafyment levels in selected rural
development measures. On the basis of a literagwiew and expert interviews in
ministries and related institutions, all projectrtpars generated a fairly detailed
summary report on actual methods of payment calonk encompassing selected
rural development measures (Hrabalova et al., 200n) the basis of this report,
several stylised examples are developed, reflectsgjected voluntary rural
development measures.

In Germany, a large number of agri-environmentahsnees are offered by the various
German Laender (Hartmann et al., 2006). The mgjofitneasures are offered region-
wide, particularly those measures which are focusedagricultural production
processes, while measures focussing on naturectiosteare often targeted to specific
designated areas. We can differentiate between

« measures which affect the whole farm (e.g. orgdarming, environmentally
sound application of farm manure)

« measures which affect single enterprises (e.g.neiteation of total pasture and
meadow area, renunciation of herbicides on aradid,|crop rotation diversity,
conservation/buffer strips on arable land), and

« measures which target specific production actisit{fe.g. mulch/direct drilling,
biological plant protection in fruit growing, croipg with underseeds in
vineyards).

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

« do not (or only to a small extent) affect yields mvenues, and for which
compliance costs result mainly from additional maety, labour and/or seed costs
(e.g. environmentally sound application of farm &) soil analyses, cropping of
intercrops). Generally, variances of compliancetcaae comparatively small
between participating farms for these measures.

« do affect yields or revenues, and for which comquecosts are to a large extent
determined by a change in yields resulting fromgponme participation (e.g.
conservation/buffer strips on arable land, coneersif arable land to extensively
used permanent grassland, restrictions on agroichénnputs). For these
measures, compliance costs largely depend on \eléls realised before
participation.

Since variances in revenues are generally largar ttariances in costs incurred by
participation, this investigation focuses on vaces in revenues. For the quantitative
analysis, we developed stylised examples whictecefkey characteristics of many
existing measures influencing the potential andgperance of differentiated payment
schemes. Regarding the impact of agri-environmentahsures on revenues, the
stylised examples distinguish two cases:

« For measures targeting specific production ac#igjtimany of the payment
calculations assume a reduction of revenues asnseqaence of participation.
Generally, in the calculation of agri-environmenfahyments affecting crop
production this reduction is assumed to dependield yevels (Hrabalova et. al,
2007), which implies that compliance costs willosigly vary depending on the
yield level realised before participation. We haetected wheat and potato yields



as indicators of the level of participation costs measures focussing on arable
extensification (e.g. renunciation of growth inhdos in cereal production;
renunciation of synthetic plant protection in potgtowing; conservation strips on
cereal area). Wheat is the most important cere&emmany, and potatoes have
been chosen as an example for a crop with higll gidlerences between farms.

- For agri-environmental measures affecting all ardbhd (e.g. renunciation of
synthetic fertilisers and plant protection produdtswer strips on arable land),
many of the payment calculations for German agvirenmental measures are
based on the Standard Gross Margin (SGM) of anageecrop rotation. We
therefore analysed the impact of differences inSi@M of farm individual crop
rotations.

Generally, yields cannot be observed on a farmviddal level at reasonable
administrative costs. Crop rotational informatiorgiht be more readily available from
the Integrated Administrative Control System (IACBpwever, payment levels need
to be calculated on a historical (i.e. pre-paratipn) basis, which would be difficult
for farms which already participated in agri-enwinzental schemes in the p&sthe
challenge thus lies in approximating these indicatsing available data from regional
statistics or observable, time-invariant farm chteastics.

A crucial point for the analysis is the identificat of the link between (ecological)
benefits and participation costs. Outcome-basedsunea are almost non-existent in
agri-environmental programmes in the EU, and aat@ated measures predominate.
Depending on the specific measure, benefits pet ahiland enrolled in the
programme may more or less depend on individuah faharacteristics. Very few
studies exist which provide quantitative information the benefits or ecological
effectiveness of rural development measures depgndn farm characteristics.
Benefits will almost always depend on environmestates of the individual farms as
well as of the total region before the implemewotatiof agri-environmental
programmes and targeting is essential. For thidystwe assume that measures are
targeted and focus on the issue of tailofirg. the simplest case, each unit of land
brought into the programme provides the same sadpenefit. This relationship is
also implied by the flat-rate per-ha payments of &jdi-environmental measures, and
could be a plausible assumption for measures aittingovide landscape elements
like flower strips in a homogenous region. Howewdten, benefits may increase with
the production intensity of participating farms ankus in many cases with
participation cosfs e.g. for measures aiming to reduce nitrate leaghi

Therefore, in this study all analyses have beerriechrout for two different
assumptions on the link between (ecological) bésmafid farm characteristics:

® In addition, this could induce an incentive tostdirt’ rotations if farms plan to enter new measure

" The OECD (2007b) distinguishes ‘targeted poligieghich aim at specific outcomes, populations or
areas, and ‘tailored policies’ which provides tfans no greater than necessary. For this study, we
assume measures are targeted and focus on theoigsilering.

® Though there may be cases where (initial) contidbumay be higher for participation of extensive
farms, e.g. for measures aiming at increased béosiity as some rare species are exclusively coedect
to extensive land.



E1l: Each unit of land brought into the programmevjtes the same benefit
(reflecting, e.g., the impact of agri-environmentaasures like flower strips in
a homogenous landscape)

E2. Benefits of programme participation are lingalinked to the level of
participation costs (reflecting, e.g., the impatcagri-environmental measures
requiring a reduction of production intensity, #&ets on nutrient balances or
biodiversity will depend on production intensityftwe participation)

As a reference, payment levels are calculated @ishaf a simple standard cost
approach, i.e. the payment level equals (assumexthge participation costs within
one federal state of Germany, reflecting curreatfice. This reference payment level
thus provides a financial incentive for approxinhat®&0% of the eligible area.

Analysed differentiated standard cost approachegpadse

A) payment levels determined on lower administetv geographical levels, i.e. the
payment levels equal (assumed) average participatists orientated on average
revenues within

Al) regions defined on NUTS Il level
A2) regions defined on county / rural districtée¢yNUTS III)

B) payment levels determined on individual farmelevFor a farm individual
differentiation, an indicator is needed which senas a proxy for costs of
participation and is easily accessible (i.e. obsleler at low costs). In Germany,
an example for such an indicator is the LM@n@wirtschaftliche Vergleichszahl
‘agricultural comparison figure), which relates to yield potentials based on saoil
indices with some corrections for location and elien The LVZ is easily
available for each farm as it is the basis of tipecaltural tax system, and it is an
accepted indicator for payment differentiation dra$ in the past already been
used in some regions as basis for differentiatidess favoured area payments.

The stylised examples assume that the hypothetiealsures offered require farmers
to comply with the specified obligations on onethee of their arable land. Depending
on the type of measure, participation costs dependhe revenues of a) one ha of
wheat production, b) one hectare of potato productdr c) one hectare of arable land
which is part of a typical crop rotation (all cropsnsidered are substituted according
to their corresponding ratio within the crop rabai).

3.3 Data

The analysis is based on information from the Gerrkarm Accountancy Data
Network (FADN), which covers approximately 11 00@rrh accounts. Data is
available on a yearly basis, however the sampénisnbalanced, rotating panel, and
on average 8 % of the sample farms are replacett gaar. To avoid yearly
fluctuations of variables to distort results, thealgses focus on 5-year averages,
matching the contract period of many rural develeptmmeasures. For this analysis,
data refers to the years 2001-2005, and only fgrasent in the sample in all five
years have been included. Since there might benpadt on analysed variables, farms
have been excluded which do already participateespective rural development
measures. With the exception of organic farmingrehs no code in the FADN which
allows to identify participation in specific ruralevelopment measures. However,
hardly any measures for extensification affectingble cropping were offered in the
case-study regions in the corresponding period, fandhe few measures available,



participation rates were low. Therefore, we exctudaly organic and in-conversion
farms from the sample, and assume that remainimgsfare non-participants in agri-
environmental measures for arable land.

Table 2 gives an overview of the sample data aedi#tail of differentiation. For the

reference, payment levels are determined basedeyage values for all sample farms
within a single federal state, as this is the adstiative level on which rural

development programmes are designed in Germany.dékeriptive analysis of the
empirical data already indicates that both the amgi and the farm individual

approach to payment calculation may be limited hairt scope to improve on the
simple standard cost approach:

« While there are differences in regional averagédgieyield variances within the
sub-regions remain large. As an example, Figuréu4tiates the distribution of
wheat yields of the sample farms in Bavaria.

« The correlation coefficients between yields or SGMcrop rotation and the soil-
climate indicator for yield potential (LVZ) rangeom 0.2 (potato yields in North-
Rhine-Westphalia) to 0.6 (wheat yields in Lower @a®. Reasons for the
comparatively low correlation coefficients are seenthe fact that the LVZ is
based on estimations from the 1930s, and whileggilities may be assumed to
be rather constant, technical progress, new crafanta and possibly climate
change seem to have reduced correlation of LVZ yaaldls. In addition, yield
levels are influenced by farm manager abilities awbnomic considerations
(maximum vyield generally is not equal to optimunelg), which reduces the
correlation between yields and LVZ.

Table 2: Sample data and the detail of differentiation

Federal NUTS I NUTSIII  revenue depending on number of farms
state regions  regions
Bavaria 7 66 wheat yield 934
potato yield 254
SGM of crop rotation 1475
Lower 4 28 wheat yield 472
Saxony potato yield 209
SGM of crop rotation 1080
North- 4 34 wheat yield 512
Rhine- potato yield 75
Westphalia SGM of crop rotation 773

Few information on administration costs of envir@mally measures exists, and the
empirical studies highlight a large variation betwemeasures and regions (OECD,
2007a). For this study, we calculated all exampléth zero and with additional
administration costs amounting to 3% of transfarg] in addition calculated break-
even points, that is the level of administratiorstsoabove which differentiation
becomes unfavourable.



Figure 4: Distribution of wheat yields (average 2001-2005) sample farms in
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4. Results

In the following sections, the performance of pagtraifferentiation is presented with

a view to the single objectives identified abovec@mpassing a sensitivity analysis
with respect to the level of administration co§absequently, trade-offs between the
reduction of unintended transfers and economic-effsttiveness are illustrated by
applying the framework of the OECD, highlightingethmpact of assigning different

weights to the objectives as wells as of diffetemels of administration costs.



4.1 Impact of differentiated payment levels on oveompensation, budget and
economic efficiency

Based on the results (Table 3, Annex) the followtgrgdencies can be formulated with
respect to the performances of differentiated payme

« The rate of overcompensation is reduced in almibstages. Exceptions occur in
some instances for the farm individual differemtiaf which is a consequence of
the comparatively low correlation of the proxy usedparticipation costs and true
yield levels. Generally, the extent of the reduttaf overcompensation is often
limited also for the regional differentiation, dsetvariances of participation costs
are high even within small regions. The best perforces are observed for the
differentiation of payment levels on NUTS III leyelith reductions of the
overcompensation rate by up to 11% in the case edisores targeting potato
growing in North-Rhine-Westphalia and measuresetang the complete crop
rotation in Lower Saxony.

- If additional administrative costs of differentidteapproaches are negligible,
budgetary expenditures can be reduced in the majofi cases, particularly if
ecological benefits rise with participation costs.

- Resource costs increase, especially if ecologialefits are assumed to be
constant per ha of land contracted. In many cadifferentiation on NUTS |lI
level significantly reduces economic cost-efficignc

« In case differentiation causes additional PRTCgfopmance is significantly
reduced. Budgetary effectiveness is improved bfedtftiation of payments in
only two cases if assumed additional PRTCs amauB¥ of transfers.

4.2 Performance of differentiated payment levels wh a view to unintended
transfers and economic cost-effectiveness

The following section investigates the performarmdepolicies with differentiated
payment levels on resource costs and unintendewsféis, using the graphical
illustration of the OECD framework to highlight theade-off between the two
objectives.

Figure 5 provides an overview of the performancediferentiated payments in
relation to flat-rate payments of a hypotheticali-agvironmental measure for wheat
areas in Lower Saxony (excluding additional PRTCSs).

« For this example, in general all variants of paymeéifferentiation reduce
unintended transfers at higher resource costswahdut weighting the considered
objectives no clear ranking of policies can be ldsthed. This becomes
specifically evident for payment differentiationtsNUTS Il level, where transfers
are often significantly reduced while involving thehest resource costs, which
can be observed also for most of the other casbkestu

+ Weighting both objectives equally highlights theteydial of differentiation,
particularly if ecological benefits increase witarficipation costs. Three out of the
five differentiated approaches perform better ttrenflat-rate policy.

- Allocating a higher weight to the objective of rethg unintended transfers
(weighting ratio of 2:1) improves the performandelb differentiation approaches
in comparison to a flat-rate policy.



Figure 5: Unintended transfers and resource costs for differ@pproaches to
payment differentiation, for an agri-environmentaasure targeting wheat
areas in Lower Saxony
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While this example highlights some important terales, the performance of
differentiation often depends on region and meashagacteristics:

« For measures targeting potato areas, the perfoenaindifferentiated approaches
is often poor, as variances in farm individual ggehre poorly captured by regional
classification or the soil-climate index. Assignibgth objectives equal weights,
differentiation is evaluated inferior to a flat@apolicy in more than half of
respective cases.

« In one quarter of all considered cases even a ziphting in favour of the
objective ‘reducing unintended transfers’ doesleatl to a favourable evaluation
of differentiated approaches. This becomes spatlijievident for a differentiation
on farm and NUTS Il levels. Unfavourable evaluasi@mne predominantly observed
for measures targeting potato areas (5 cases).

The level of additional administrative costs ineadirby the implementation of
differentiated policies proves to be crucial foe tkvaluation of the performance
(Table 4). We calculated the maximum level of adstrative costs (as a percentage of
total transfers) at which a payment differentiatisrstill superior to a flat-rate policy.
In several cases, differentiated payments aredlrgderior to flat-rate payments even
if no PRTCs are considered. In most cases withLavkighting of objectives, PRTCs
for measures targeting wheat or potato areas lwale tower than 1 % of transfers for
differentiated approaches to be recommendablemeaisures targeting crop rotations,
administration costs can often be higher (4-5%).

Higher PRTCs for the implementation of differerghapproaches can be accepted if a
weighting ratio of 2:1 on unintended transfers wusrsesource costs is applied.
Particularly for differentiations on NUTS Il leyePRTCs may amount to up to 18%
of transfers and still be superior to a flat-ravéiqy.



5. Conclusions

Preliminary results show that though overcompeasatian be reduced by payment
differentiation in most cases, savings in budggieexlitures are often small and are
even offset by increasing PRTCs. The evaluationthef overall performance of
payment differentiation strongly depends on theghs attached to the objective of
reducing unintended transfers. Generally, the schpe effective and efficient
differentiation depends on specific measure chartics. Potential benefits of
differentiated approaches are higher if

« variances of participation costs in the universtaahns are high

- discriminatory nature of differentiation is sigiiint

for regional differentiation, differences betweeanbiegions need to be high
while variances within sub regions should be low

for farm individual differentiation, the correlatio between actual farm
individual costs of participation and selected @adors for payment
determination must be high

- correlation between costs of participation and mmental benefits are strong
« administration costs for differentiation approacheslow

For considered hypothetical agri-environmental roess it has been assumed that
measure participation is causing participation £astall farmers. However, there are
specific measures, for example ‘diversifications abp rotations’ or ‘extensive
grassland usage’ where some farmers already resmgasdure requirements and do not
face any adaptation costs but obtain pure wingfedfits. In the following research
period it is planned to extend our analysis to eeSpe measures. Further, it is planned
to analyse a hypothetical agri-environmental measwith nonlinear correlations
between yield and ecological benefits as relevamt rhany nature conservation
measures. Incorporating theses aspects might cloatgemes considerably.
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Annex

Table 3: Impact of differentiated payment levels on overcemgation, budget and
economic efficiency

Including additional PRTC's

Measure  Differentiatior Rate of over Budgetary cost ~ Economic cost Budgetasy co Economic cost
application level compensation effectiveness effectiveness effectiveness effectiveness
in federal flat-rate = 100 % flat-rate = 100 %

Wheat Equal benefits per he

North- NUTS Il leve 98.¢ 101.2 102.¢ 104.2 105.¢
Rhine-  NUTS Ill level 98.: 99.7 101 102.i 104.3
Westphalia co o jeve 100.2 100.4 100.1 103.4 103.f

Varying benefits per he

NUTS Il leve 98.¢ 99.5 100.t 102.: 103.¢
Farm level 100.3 99.9 997 102.9 103.0
Lower Equal benefits per he
Saxon) NUTS Il leve 98.€ 100.2 101.5 103.2 105.2
NUTS il level 96.€ 99.5 103.C 102.5 106.t
Farm leve 97.4 101.1 103.¢ 104.Z 107.2
Varying benefits per he
NUTS Il leve 98.7 98.¢ 100.1 101.¢ 103.t
Farm leve 97.4 98.C 100.t 100.¢ 103.¢
Bavarie Equal benefits per h¢
NUTS Il leve 98.C 99.4 101.t 102.¢ 104.¢
NUTS Il level 96.5 99.¢ 103.¢ 102.¢ 106.¢
Farm leve 97.¢ 99.7 101.¢ 102.7 105.2
Varying benefits per he
NUTS Il level 98.0 97.9 99.9 100.8 103.2
Farm leve 97.¢ 98.C 100.1 100.¢ 103.t
Potatoe: Equal benefits per h¢
North- NUTS Il leve 97.€ 105.C 107.€ 108.1 111.¢
Rhine- ~ NUTS il level 89.C 106.2 119.2 109.: 123.t
Westphalia o leve 99.1 99.€ 100.¢ 102.€ 104.5

Varying benefits per he

NUTS Il leve 95.2 98.t 103.¢ 101.t 107.2
Farm leve 99.1 99.€ 100.t 102.€ 104.5
Lower Equal benefits per h¢
Saxon! NUTS Il leve 98.C 98.7 100.¢ 101.% 104.5
NUTS il level 90.5 99.1 109.5 102.C 113.¢
Farm leve 99.¢ 100.¢ 100.¢ 103.¢ 104.¢
Varying benefits per he
NUTS Il leve 98.C 98.7 100.¢ 101.% 104.5
Farm leve 99.7 100.€ 100.¢ 103.7 104.¢
Bavarie Equal benefits per h¢
NUTS Il leve 96.€ 101.¢ 104.¢ 104.¢ 108.¢
NUTS il level 90.€ 101.C 111.€ 104.1 115.¢
Farm leve 99.¢ 101.¢ 101.F 104.¢ 105.5
Varying benefits per he
NUTS Il leve 96.2 96.2 100.¢ 99.2 103.¢
Farm level 100.2 100.0 993 103.0 103.8

 Less than 100 % due to integer number of contracts

continued on next page



Table 3 (continued): Impact of differentiated payment levels on overcengation,
budget and economic efficiency

Including additional PRTC's

Measure Differentiation Rate of over Budgetary cost Economic cost Budgetary cost Economic cost
application level compensation effectiveness effectiveness effectiveness  effectiveness
in federal
flat-rate = 100 % flat-rate = 100 %
Crop Equal benefits per ha
rotation NUTS Il level 99.9 109.6 109.8 112.9 113.9
gﬁ_”h' NUTS il level 90.3 97.2 107.6 100.1 111.3
ine-
Westphalia Farm level 95.4 95.5 100.1 98.4 103.7
Varying benefits per ha
NUTS Il level 95.5 95.6 100.0 98.4 103.6
Farm level 95.5 95.3 999 98.2 103.5
Lower Equal benefits per ha
Saxony NUTS Il level 94.8 95.2 100.4 98.1 104.3
NUTS Il level 88.8 92.9 104.6 95.7 108.4
Farm level 99.1 99.1 100.0 102.1 104.1
Varying benefits per ha
NUTS Il level 94.6 94.7 100.1 97.5 103.9
Farm level 99.0 99.0 100.0 101.9 104.0
Bavaria Equal benefits per ha
NUTS Il level 101.4 101.8 100.4 104.9 104.1
NUTS il level 95.3 97.6 102.5 100.6 106.0
Farm level 99.8 99.8 100.0 102.8 103.6
Varying benefits per ha
NUTS Il level 101.2 101.1 99.9 104.1 103.5
Farm level 99.8 99.8 100.0 102.8 103.6

3 | ess than 100 % due to integer number of contracts



Table 4: Trade-offs between objectives ‘reducing unintenttadsfers’ and ‘reducing
resource costs’ with different weightings and PRTCs

Measure Differentiation level Evaluation Level of PRTC at
appliction with no additional break-even point
in federal PRTC's % of transfers
state
without weighting Weighting 1:1 Weighting 2:1 Weightgii:1 Weighting 2:1
Wheat
North- Equal benefits per he
Rhine- NUTS Il level indeterminate inferior inferior - -
Westphalia  nyTS 11l level indeterminate superior superior 0.3 1.9
Farm level inferior inferior inferior - -
Varying benefits per ha
NUTS Il level indeterminate superior superior 0.7 1.9
Farm level indeterminate inferior inferior - -
Lower Equal benefits per ha
Saxony NUTS Il level indeterminate inferior superior - 1.0
NUTS Il level indeterminate superior superior 0.5 3.6
Farm level indeterminate inferior superior - 1.1
Varying benefits per ha
NUTS Il level indeterminate superior superior 1.2 25
Farm level indeterminate superior superior 2.1 4.6
Bavaria Equal benefits per he
NUTS Il level indeterminate superior superior 0.6 25
NUTS lil level indeterminate superior superior 0.2 3.4
Farm level indeterminate superior superior 0.3 2.3
Varying benefits per ha
NUTS Il level superior superior superior 2.2 4.2
Farm level indeterminate superior superior 2.1 4.2
Potatoes
North- Equal benefits per ha
Rhine- NUTS Il level indeterminate inferior inferior - -
Westphalia  NyTS 11l level indeterminate inferior superior - 2.0
Farm level indeterminate superior superior 0.4 1.3
Varying benefits per ha
NUTS Il level indeterminate superior superior 1.5 5.6
Farm level indeterminate superior superior 0.4 1.3
Lower Equal benefits per he
Saxony NUTS Il level indeterminate superior superior 1.3 3.2
NUTS lll level indeterminate superior superior 1.0 9.2
Farm level inferior inferior inferior - -
Varying benefits per ha
NUTS Il level indeterminate superior superior 1.3 3.2
Farm level indeterminate inferior inferior - -
Bavaria Equal benefits per ha
NUTS Il level indeterminate inferior superior - 0.9
NUTS Il level indeterminate inferior superior - 6.7
Farm level inferior inferior inferior - -

Varying benefits per ha
NUTS Il level superior superior superior 3.9 7.8

Farm level indeterminate inferior inferior - -

continued on next page



Table 4 (continued): Trade-offs between objectives ‘reducing unintenttadsfers’
and ‘reducing resource costs’ with different weighgs and PRTCs

Measure Differentiation level Evaluation Level of PRTC at
appliction with no additional break-even point
in federal PRTC's % of transfers
state

without weighting Weighting 1:1 Weighting 2:1 Weighgii:1 Weighting 2:1

Crop rotation

North- Equal benefits per ha

Rhine- NUTS Il level inferior inferior inferior - -

Westphalia  NyTS 11l level indeterminate superior superior 2.9 12.0
Farm level indeterminate superior superior 4.7 9.5

Varying benefits per ha

NUTS Il level indeterminate superior superior 4.6 9.3
Farm level superior superior superior 4.9 9.7
Lower Equal benefits per he
Saxony NUTS Il level indeterminate superior superior 5.0 10.4
NUTS lll level indeterminate superior superior 7.6 18.9
Farm level indeterminate superior superior 0.9 1.9
Varying benefits per ha
NUTS Il level indeterminate superior superior 5.7 11.3
Farm level indeterminate superior superior 1.0 2.1
Bavaria Equal benefits per ha
NUTS Il level inferior inferior inferior - -
NUTS lll level indeterminate superior superior 2.4 6.9
Farm level indeterminate superior superior 0.2 0.4

Varying benefits per ha
NUTS Il level indeterminate inferior inferior - -

Farm level indeterminate superior superior 0.2 0.4




