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1. Introduction 
 

This document reports the outcome of task 5.3 of the SPARD project. 

 

SPARD task 5.3 aims to understand the feasibility of using the SPARD tool for ex-ante 

analysis and to support task 5.4, through the pilot use of estimated models coming from 5.2 to 

simulate the impact of selected policy scenarios and measures at local level. 

“The objective of Ex ante evaluation is to assist the preparation of proposal for new or 

renewed community actions. Its purpose is to gather information and to carry out analyses 

which help to ensure that the policy objectives will be delivered successfully, that the 

measures used are cost-effective and that reliable evaluation will be subsequently possible” 

(DG Budget, 2004).  

Tasks 5.3 aims at using the information generated in 5.2 to support policy design. Task 5.3 is 

the second step of the process started in 5.2, in which a spatial econometric model was 

estimated. This was carried out in 6 case study areas at the main programming level (i.e. the 

level in which Rural development plans are designed). The selected case study areas were 

Brandenburg (NUTS 1, Germany), North Holland (NUTS 2, The Netherlands), Emilia 

Romagna (NUTS 2, Italy), Basse Normandie (NUTS 2, France), Scotland (NUTS 1, UK) and 

Eastern Slovenia (NUTS 2, Slovenia). The selected regions were chosen due to full 

availability of data required for an exemplary application of the model at the level of lowest 

disaggregation and to complementarity in revealing policy design issues in different 

environmental and institutional frameworks. 

The results of 5.3 (together with the outcome of 5.2) will allow in task 5.4 the discussion with 

stakeholder/ end-user/ expert, to gather policy/stakeholders feedback about the tool and for 

identifying appropriate rural development measures that should be a part of a regional 

programme established through a Rural Development Programme document (RDP). 

This document provides the outcome of an optimization model jointly aiming at optimal 

targeting and payment setting with a focus on incentive compatibility, building on 

participation functions generated from 5.2. Moreover, our objective on this task is to model 

the factors affecting participation that comes from participation model D5.2, to support ex-

ante analysis and identify optimal policy parameter in order to improve the design solutions 

of the AEMs. Policy design related to connected payments or to explicit policy priorities 
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(CSA Emilia Romagna) are relevant when used. The complexity of factors affecting 

participation, which go far beyond environmental and structural determinants, including also 

personal attitudes, information and hidden transaction costs, farm specialisation or land use 

determinants. Moreover, factors related to remoteness (rural areas, share of natural areas etc.) 

also play a role usually in encouraging participation. 

In this way, our works aims to develop an optimal targeting model with a focus on resource 

and incentive compatibility differentiated by zone. On one hand, this approach requires the 

determination of the total compliance costs of AEMs, which is known to be rather difficult to 

obtain. In order to avoid this problem, a function of marginal compliance costs of 

participation to measure 214.1 is taken from a previous study, which allows us to model 

farmers’ economic behaviour in participating to scheme 214.1. On the other hand, through 

this analysis it is possible to highlight the territorial consequences of differentiated payments 

through zoning on farmers’ participation to the programme. Also within an ex ante analysis 

and monitoring these objectives could help to increase, at policy design level, the efficiency 

of the measure and the flexibility of funding trough simplification and reduction of 

transaction costs. Moreover, at program level, it could help the design of alternative payment 

mechanism, that taking in consideration different farmers’ compliance cost through space 

instead of the classical flat rate payments.  

Due to time and data constraint, it was decided to carry out this exercise only for one single 

measure (214.1 Integrated Production) in one of the case study areas, namely Emilia 

Romagna. 

Six main sections compose this document. First, section 2 reports the main implications of the 

decentralised design of RDP measures on the spatial distribution of participation which come 

from 5.2. Moreover, section 2 discusses the implication of farmers' decision-making 

behaviour on environmental incentive schemes and on the cost-effectiveness of the policy 

design. In section 3 an optimal targeting model with a focus on resource and incentive 

compatibility differentiated by zone is presented, in section 4 a summary of the results is 

provided, followed in section 5 by a discussion. The document ends in section 6 with some 

concluding remarks. 

 

 

2. Background information 
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From SPARD WP5 and D3.2 we achieve that the decentralized design of RDP implies that 

each local administration is in charge of setting and identifying target and zoning policies, in 

order to better design the measures with focus on the main local concerns. The targeting 

concerns a set of different priority or eligibility criteria applying the measures, mainly based 

on population density or the amount of inhabitants of the municipalities. The results from the 

SPARD case study regions show different approaches to targeting mechanism, which range 

from relatively simple approaches based on eligibility criteria only, to more complex and 

selective targeting mechanism based on zoning policies, or scoring systems (Uthes et al., 

2012). For instance the local administration of Emilia Romagna (ER) has set a mechanism of 

priority to incentive the participation to the measure 121 based on locations (e.g. LFA zone, 

plain, hill and mountain zone), the farm specialization and the farmers’ age. The expected 

effect of this zoning is to prioritize the access to measure 121 to some farm sectors which are 

considered relevant for the area. Moreover, across the entire RDP of ER an identification of 

less favorable areas (LFA) is realized. This is a kind of zoning that follows the application of 

EU directives (NATURA 2000, WFD, NITRATE DIRECTIVE; etc.). Additional 

identification of the LFA are realized including to the above other areas with specific 

handicap, for example mountain areas in ER.  

Many factors could influence the choice for a particular targeting approach, such as 

administration costs, spatial variability in terms of benefits and costs, but once identified the 

target areas, the regulation must be accompanied with the provision of an adequate system of 

incentives since the purpose is to encourage farmers’ participation to the RDP. Again the 

administration is responsible to set up policy variables as payment schemes to support the 

production of goods, relatives or complementary to the commodities, with the characteristic 

of externalities such as those produced through agri-environmental measures (Falconer e 

Whitby, 1999; Vatn, 2001; McCann et al., 2005). For these reasons agri-environmental 

measures (AEMs) are adopted. AEMs are economic aids to farmers to reduce environmental 

risk or to preserve cultivated landscapes (Uthes, 2010). For example, measure 214 of RDP 

introduces compensatory payments targeting to farms in areas affected to nitrogen pollution to 

achieve the environmental objective of encouraging organic production and reduce nitrogen 

pollution. By this way farmers commit themselves to adopting organic farming or less 

resource-intensive farming practices. In return, they receive payments that compensate them 

for additional costs and loss of income (DG Agriculture and rural development, 2005). To 

incentive the farmers’ participation to these measures the payments must be high enough to 

cover compliance costs but also should prevent as much as possible unneeded farmers’ rents. 
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Indeed, while the payments are usually designed as uniforms between different areas and 

targets, the compliance costs are not uniform. Moreover, the presence of asymmetric 

information conditions, such as the farmer having information about compliance costs that are 

not disclosed to the regulator, causes a higher profitability to participate for those farmers who 

have to cover lower compliance cost. In economic terms the difference between payments and 

compliance costs generate an economic surplus for those farmers and consequently a 

deadweight loss from the perspective of cost effectiveness of the measures.  

Figures 1 to 3 below try to explain this loss of effectiveness. It is assumed that there is a group 

of farms, who participate to one measure (e.g. scheme 1, integrated production) and that they 

belong to two different zones: zone 1 (hill) and zone 2 (plain). Also it is considered that 

farmers belong to zone 1 must support different compliance costs from farmers which belong 

to zone 2. In other word, it is hypothesized that the costs can be heterogeneous depending on 

the geographic zone (hill, plain). Marginal compliance costs are a linear function of the 

amount of goods and services produced, such costs are indicated in the figures with the 

orange line. 

In figure 1, a flat rate payment corresponding to p0 is given to induce farmers to participate 

by covering compliance costs.  

Due to the flat rate payment policy p0, the only participating farmers belong to zone 1 (hill), 

where they produce the quantity that corresponds to x1. On the contrary, farmers belonging to 

zone 2 (hill) do not participate because the payment is lower than their compliance cost. 

Moreover, the farmers of zone 1 will receive a payment higher than their compliance costs, 

which creates a surplus for those farmers. This surplus corresponds to the deadweight loss of 

effectiveness for this measure that is represented by the BCD blue area. 

 

 

 

 

 



 

D5-3. Italy 

 

Figure 1. Deadweight loss and farmers surplus 

 

 

In figure 2, it is hypothesized that a second flat rate payments, p1 higher than p0, is given by 

the regulator to induce the farmers of zone 2 to participate. In this new situation, both farmers 

of zone 1 and of zone 2 participate to the measure and the deadweight loss increases up to the 

area indicated by the triangle B’C’D’. 
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Figure 2. Deadweight loss and farmers surplus 

 

In order to reduce the farmer's surplus and deadweight loss area in both zones, the regulator 

must set up a differentiate payment policy with lower payment in zone 1 and higher payments 

in zone 2. Within the differentiate payment policy, the farmers of both zones will produce the 

optimal quantity of goods and services corresponding to the equality between compliance 

costs and payments (figure 3). In this case the deadweight loss area is reduced by an amount 

corresponding to the yellow rectangle EFGH. 

 

 

 

 

 

 

 



 

D5-3. Italy 

 

 

Figure 3. Deadweight loss and farmers surplus 

 

Normally it is very difficult for the administration to know the different compliance costs. 

In Italy, the instrument more frequently adopted up to now is a flat rate payment per hectare, 

with some level of weak differentiation based on zoning (Bazzani and Viaggi, 2004). 

Unfortunately, as in our example, the data at farm level suggest that public expenditure in 

many cases is not effective or even necessary, because it supports techniques that would be 

profitable for farmers even without public payments (Regione Emilia Romagna 2003b). In 

such cases the payment level does not correspond to the optimal (less expensive) first best 

situation where each farmer is remunerated with exactly the amount corresponding to his 

compliance costs. In effect, considering this flat payments, a surplus is kept by those farmers 

who have a compliance costs which is lower than the flat payments (Viaggi et al., 2008). 

Various alternative payments mechanism can be applied with the aim of reducing information 

asymmetries leading to overcompensation and increasing the efficiency of the measures in 

terms of participation/expenditure ratios (Viaggi, Raggi, Gallerani, 2008). 
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A more cost-effective policy design requires a consistent combination of policy instruments, 

connected payments levels and differentiation, as well as monitoring (Bazzani and Viaggi, 

2004). Indeed alternative ways setting the payments could be closer to the actual compliance 

costs of heterogeneous farmers differentiated by zone. Thus the payments should be able to 

provide incentives to participate, while reducing as much as possible farmers' rents.  

Moreover, the payment should be defined ex ante for each crop and farmer by differentiated 

zone and the information about individual expected compliance cost must be collected. 

With the objective of maximize participation in these specific zones, measured by the degree 

of uptake, the whole effect of this kind of policy instrument would be a screening, restricting 

participants to only those having cost below the resulting payment. 

This implies a greater degree of information about compliance costs on the part of public 

decision maker but it is also not completely unrealistic if measures are targeted to some 

specific area (e.g. ER LFA areas, mountain, hill, plain) that also is characterised by 

compliance costs different from the average (Viaggi, Raggi, Gallerani, 2008). 

  

 

3. Methodology 
 

3.1. Overview 
 

The main idea of this work is to use the concrete results of spatial regression model comes 

from SPARD D5.2 CSA E.R (participation model on measure 214) with an optimal targeting 

model focus on incentive compatibility illustrated in this document.  

The methodology is based on mathematical programming through the maximisation of 

participation rate on AEMs (focusing on area-related measures, such as measure 214.1 

“Integrated Production”) under resource and participation constraints at municipality level.  

Also the output of the model can be, at last, aggregated by the target zone of Plain, Hill and 

Mountain to reflect the spatial approach on targeting of the PSR Emilia Romagna.  

Participation rate is measured by the degree of uptake (DU) in UAA.    

The type of instrument considered is spatial econometric analysis (following LeSage and 

Pace, 2009), that could be seen as a sptial extension of the standard linear regression model 

(see e.g. Breustedt and Habermann, 2011) and Spatial lag model:  
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εβρ ++= XrWr 1  

µελε += 2W         

[ ] ( )ii zhE 22 σµ =  

[ ] 0=jiE µµ
 with ji ≠  

Where r  is the observed participation rate; X  is the kn×  matrix of the k  determinants of 

the participation rate, β  is the regression parameter to be estimated, ε  is the error term, 1W  

and 2W are the nn ×  matrix of spatial weights; ρ are the spatial lag parameter; and λ  spatial 

error coefficient. Where i the element of rW1  represent the spatial weighted average of the 

participation rate for municipality i  and ε2W are the error lag and represent a specification of 

the error term. 

Under several assumptions about of the ρ  and λ  the equation 1 could yield: 

with 0=ρ ; 0=λ  the equations return a standard linear regression model (model 1); 

with 0=λ ; the equations return a spatial lag model (model 2); 

  

Moreover, it is assumed that the area targeted by the measures has different characteristics in 

term of farm compliance costs. As a consequence, we suppose the need for different payment 

levels differentiated by zoning. We define three hypothetical areas (mountain, hill, plain), 

where payments change taking into consideration the different compliance costs.  

It is also assumed that the regulators knows of the existence and the characteristics of the 

different types of farmers, as compliance costs of each type, and the proportion of each type 

in the population, but cannot identify individual compliance costs (Bartolini et al., 2007).  

As a reference, however, we also consider the possibility that the regulator is informed about 

which type each individual famer belongs to. By this way we build the theoretical reference 

point of first best solution. 

With these hypotheses we set up a nonlinear programming model that allows an optimal 

allocation of the participation on measure 214, focusing into the scheme 1 “Integrated 

production”. 
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3.2. The Participation Model (Theoretical) 
 

The optimal spatial distribution of participation to measure 214 (e.g. scheme 1, integrated 

production) is determined by a nonlinear programming model. In this model it is assumed that 

the Public Administration objective is to maximize participation, measured by the degree of 

uptake (DU), without consideration, for example, to the value of different environmental 

services produced by different farmers. The type of instrument considered is the classical 

rationality incentive constraint given by the payment level offered to farmers for participating 

to the RDP programme. 

 

Let i � 1, 2	, … , I denote an index for various area type (i � 1 Mountain, i � 2 Hil, i �
3	Plain) and let j � 1, 2	, … , J denote an index for various agri-environmental measure (j=1 

measure 214.1, j=2 measure 214.2 etc.), while it is also assumed that farmers participating 

just to one agri-environmental measure (214.1 “integrated production” on RDP E.R.) in 

various municipality of Emilia Romagna, so j=1.  

Let k � 1, 2	, … , K  denote an index for various variables representing farm characteristics and 

features included in the regression model (model 1 and 2) ��,� discussed in the previous 

section.  

 

Since measure 214.1 provides to farms an annual premium per hectare of cultivated area, it is 

indicated in the model as “ρ�” the marginal payments per hectare in each area type. Given a 

fixed value of the available budget (B), the public administration will maximize the area 

under contract x�. 
 
���	 

�� ����
�

���
 

 

Subject to:  

�����
�

���
� � 

 

Budget constraints                     
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��  !� 	" 0 Rationality Constraints     

 

!� � $%��&%1  ���,�
'

���
& 

���()*�+	$,-.	/0*1.),*	!%)&     
 

�� � 2� Area constraints                         

 

 

�� " 0	, �� " 0, !� " 0 

 

Where S� is the total surface per area zone i (ha),  ρ� the marginal payments for  measure on 

area i (euro/ha) and B the total amount of Public funds available as budget for measure 214.1 

(euro). 

!�	is the marginal cost function (euro/ha) which is composed by a component of marginal cost 

$%��& calculated in a previous study and a parameter calculated based on the coefficients of 

the regression model ��,� derived from SPARD WP 5.2 CSA Emilia Romagna.  

The variable ��,�	 introduce the spatial regression model ��,� � +rW1ρ X5,�β	5 7 8 with 

µελε += 2W  (k � 1, 2	, … , K) as it is described in the previous methodology section. The 

X5,� denote a vector of variables representing farm characteristics and features related to farm 

location (i) such as geographical, socio-economic (age, UAA, level of instructions) and 

institutional factors. In !� 	β�, β9, … , β5 are the estimated coefficients of the regression model 

come from CSA ER WP 5.2.  

In this way the marginal cost function constrains the model to maximize the uptake in those 

areas where there are factors that influences the participation and where the corresponding 

payments cover such costs. This is the equality between the payments and the marginal 

compliance cost function, that minimizing the farmers rents, allows the model to select the 

surface of measure under area j where the compliance cost function is the maximum. By this 

way the model selects only those areas where farmers’ surpluses the deadweight loss as 

previously explained is minimized. 
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3.3. The Participation Model (Empirical) 
 

 

The participation model is designed in GAMS.  The data input for this problem are taken 

from the concrete results of SPARD D5.2 E.R. CSA (results of the regression with only OLS, 

no spatial and data from 2000 CENSUS). 

As it is mentioned in the previous section, !� 	is the marginal cost function (euro/ha) which is 

composed by a component of marginal cost C(��) calculated in a previous study on the basis 

of FADN data on measure 214.1, and the regression model ��,� derived from SPARD WP 5.2 

CSA Emilia Romagna respectively considering the model 1 (linear regression) and model 2 

(spatial lag model).  

Moreover, to be able to adapt and homogenize the marginal cost function to the scope of the 

analysis it has been parameterized (0,1) the �� variable of the FADN cost function (see figure 

4. below). Than the variable obtained is expressed in range that vary between 0 and 1 instead 

of the cumulative UAA which vary from 0 (ha) to 180,000.00 (ha) in a different scale 

compared to the surface involved in our task analysis for SPARD project. 

 

The marginal cost function $%��& (euro/ha) used is: 

$%��& � 	1415.2��=  1670��9+701.9�� ���()*�+	$,-.	/0*1.),*	$%)&     
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Figure 4. Marginal Cost as a function of Parameterized UAA - Integrated Production 

 

The analysis was conducted at municipality level (i.e. considering the 341 municipality of 

E.R. as the units) and then the results were aggregate considering the target zoning of Plain, 

Hill and Mountain.  

The total UAA considered in the analysis is 1,111,997.52 (ha) which can be divided into 

649,047.53 (ha) for Plain, 218,617.47 (ha) for Hill and 244,332.52 (ha) for Mountain. It is 

also supposed that the amount of Public funds to invest in measure 214.1 varies in the range 

from 0 to 27,500,000.00 (euro), which is in the order of magnitude of the regional annual 

commitments for this measure. 

 

 

 

3.4. Participation to Measure 214: issue and result 
from spatial analysis (5.2) 

 

The optimization model is based on participation functions generated from 5.2.  In this 

section the results of the participation functions are reported to highlight the main issue 

concerning participation to AEMs. The models developed in task 5.2, for each measure (121 
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farm modernization, 311 farm diversification, 214 agri-environment) of the Rural 

Development Program (RDP) Emilia Romagna, provide information about the distribution of 

participation and in some cases support the expert expectations about spatial spillovers within 

municipalities. Information about participation to RDP and for land based measure (e.g. 214) 

about payments was delivered by the Regional administration (Agricultural directorate). Data 

concerning participation and dependent variables are aggregated at municipality level. Such 

level allows having enough information to conduct spatial analysis. Measure 214 covers a 

substantial part of the RDP budget and it is organized in several sub-measures which target 

different environmental objectives and areas. The distribution of the participation (percent of 

participating farms per municipality) is mainly differentiated in the plain area and in the hill-

mountain area and it is different between the aggregate and the specific sub-measures. The 

participation map of the whole measure 214 (Figure 5) shows a spatial agglomeration, rather 

different across municipalities, in areas where a zoning system is applied. In particular, sub-

measure 1 (integrated production) is mainly located in the plain areas (Figure 6) characterised 

by large share of fruit production (eastern part of the region). This is largely connect to a 

deliberate strategy of valorisation and targeting to the sector. 

 

Figure 5: Spatial  distribution for measure 214 (all sub-measures) 

 

Figure 6: Spatial  distribution for measure 214 (sub-measure 1: Integrated production) 
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The explanatory variables for participation are: a territorial proxy for plain, hill and mountain, 

the density of inhabitants, the percentage of farms that are conducted directly by the farmer, 

the percentage of farms which use only household labor, the percentage of farms with arable 

crops, with fruit crops, with forest, with pigs and with livestock, the percentage of farmers 

with age less than forty and more than sixty-five, the percentage of part-time farmers and five 

variables related to different preferential areas. Ordinary least squares highlight that no 

variable is significant for all sub-measures and the aggregate, but several variables are 

consistently relevant to account for participation across several measures. The variables that 

are significant for the measure as a whole are: density of inhabitants, household labor, farms 

with arable crops, forest, livestock and the variable related to the preferential area.   

From 5.2 we outline that it is possible to estimate models for measure 214, with a relevant 

ability to explain participation; Within this models the spatial component was highly 

significant and important; The explanatory variables are sharply differentiated by sub-

measures; The regional priorities affect the results probably as a mixed effect of 

environmental characterization and of priority in awarding of the funding. Socio-economic 

indicators appear as less often significant and less stable across models.   
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4. Results 
 

The results are summarized in the two tables below and in eight figures considering the two 

hypotheses about the regression model (model 1, the linear regression and model 2, the spatial 

lag model).  Table 1 shows the results considering model 1 (linear regression model) as the 

econometrically-derived component of the cost function. As expected, an increase in the 

available budget reflects a growth in the degree of uptake. Also the share of UAA on the 

different zones is growing, but at different ratios depending on marginal costs and payment in 

combination with the variables which influence more the participation from the regression 

model. 

 

 

Table 1. Results of Participation Model 1 

 

Table 2 shows the results using model 2 (spatial lag model) as the econometrically-derived 

component of the cost function. Also in this case is highlighted the concentration of 

participation to the plain area which has the main share on the total of DU (ha) for each 

budget level. Moreover the marginal costs (and consequently the payments) are higher than 
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the value of marginal costs obtained from the previous model and therefore the share of 

uptake is lower. 

Table 2. Results of Participation Model 2 

 

In the following page, four figures (Figures 7, 8, 9 and 10) related to the model 1 (linear 

regression model) are presented. The first three figures provide the Total Payment and Total 

Cost as function of participating UAA, respectively in plain, hill and mountain zone. The 

estimation of the total cost function for measure 214.1 is achieved by calculating the integral 

of the marginal cost function, which is a 3@A degree cost function derived from a previous 

study, combined with the regression model. Moreover the Total Payment function is obtained 

multiplying the share of UAA (ha) participating to the measure with marginal payment value 

obtained from the model. 
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Figure 7 shows the results of the maximisation problem in terms of payments and costs and it 

representing the maximum UAA participating in the 214.1 sub measure for the target plain 

zone. The difference increases between payment and cost to the increase of the budget. Also 

the participating UAA increases with the budget. 

 

 

Figure 7. Total Cost and Total payment as a function of participating UAA (Plain) - Integrated Production 

 

The figures 8 and 9 show a different degree of participation in the measure for the target hill 

and mountain zone. The data indicate a different convenience of farm to participate beyond a 

certain level of budget depending of the different compliance costs and characteristic of farms 

from each zone. Also as in the previous case the difference increases between payment and 

cost to the increasing of the budget.  
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Figure 8. Total Cost and Total payment as a function of participating UAA (Hill) - Integrated Production 

Figure 9. Total Cost and Total payment as a function of participating UAA (Mountain) - Integrated Production 
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These graphs confirm that an increase of the budget determines an increase of the uptake 

surface in all the zones and also an increase of the difference between cost and payment.  

In this page the last figures is presented. These charts display the trend of marginal cost 

plotted on the Total participating UAA of plain zone. 

 

 
Figure 10. Marginal Cost as a function of participating UAA (Plain) - Integrated Production 

 

In the next page are presented the three figures (Figures 11, 12 and 13) related to the model 2 

(spatial lag model) .The figures show for all areas a change in the order of magnitude of 

payments and costs, which is higher than in the previous case (model 1) as it is showed in 

table 2. 
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Figure 11. Total Cost and Total payment as a function of participating UAA (Plain) - Integrated Production 

 

Regarding the hill and the mountain areas, the figures 12 and 13 show a significantly change 

in the trend for payment and cost functions compared to figures 8 and 9. In that case the 

graphs display an increasing trend, unlike the previous case. This could be due to some 

neighbourhood effects and as a result the participation of a certain municipality is influenced 

by the neighbour municipalities. 
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 Figure 12. Total Cost and Total payment as a function of participating UAA (Hill) - Integrated Production 

 

Figure 13. Total Cost and Total payment as a function of participating UAA (Mountain) - Integrated Production 
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5. Discussion 
 

The modelling exercise provides an exploratory attempt to use econometric estimated 

information within an optimal targeting model. 

 

The results of the model itself highlights the possibility to improve the targeting of AEMs by 

modelling farmer’s economic behaviour in participating to scheme 214.1 and it offers an 

alternative approach to the design of payment mechanism, based on differentiated payments 

instead of the classical flat rate payments.  

 

The optimization problem shows that the differentiate payment scheme gives a significant 

cost saving over flat rate mechanism by reducing farmers’ rents and consequently the 

deadweight loss for cost effectiveness of the measures.  

 

The method used, which improves the acknowledgement of AEMs, may have a potential for 

support the ex-ante analysis of RDPs. 

 

The main weakness of the approach rests in the fact that the econometric information was 

particularly poor in terms of effect of policy design parameters (in particular payments), due 

to the limited range of payment observation. Also prioritisation was only tentatively 

modelled. Due to this, a participation cost function, the ideal input one would expected for 

this type of model, was not available. Hence, in this paper we used an approximate coefficient 

derived from spatial econometrics to correct an exogenously derived cost function. This 

remains was not completely satisfactory and remains a weakness of the approach. 

 

In addition, while the spatial correlation term was used in the econometric analysis, it was not 

in not in the optimisation model, which hence used somehow more limited information than 

potentially available from the models. 
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A third point was that a meaningful empirical functional form for compliance costs in the area 

was not “well behaving” in terms of sought economic properties for a cost function. Hence 

difficulties in managing the model from a numerical point of view. 

 

Facing the complexity of factor which affects participation, and the difficulties to model 

hidden transaction costs, the results can still be improved on several other grounds. 

 

As a result, while the work on the task 5.3 of the SPARD project emphasize the relevance of 

mathematical programming combined with spatial econometrics for the interpretation and the 

support of RDPs results, it also warns that this may be very likely a useful support, but 

without the expectation to get to a totally satisfactory ability to provide normative results. 

 

 

6. Concluding remarks 
 

This work focused on the application of outcomes form spatial econometrics from SPARD 

task 5.2 with mathematical programming methods to test the feasibility of using the SPARD 

tool for supporting ex-ante analysis.  

 

The study highlighted the importance of spatial differentiation to explain the determinants of 

farmers’ participation to AEMs schemes and the relevance of considering this differentiation 

in optimisation tools searching for optimal incentive-compatible targeting. It also showed the 

weaknesses of these approach, and the need for further improvement, which is rather common 

with any new methodologies aiming to explain complex factors as the dynamics and the RDP 

effects. 

 

Despite this limitation, due mainly to data availability, the analysis could help the design 

process of an alternative incentive scheme based on the different farmers’ compliance cost 

through space instead of the classical flat rate payments.  

 



 

D5-3. Italy 

At last, related to task 5.4, the alternative policy parameters derived from the SPARD D5.3 

analysis could support the discussion with decision-makers. By this way it could be possible 

identifying better policy design option that could help the definition of appropriate RDMs.    
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