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Abgract

The purpose of this paper isto describe the principle characteristics of a model that aims
to estimate the effects of agricultural policy measures at sub-regional, regional and
national level. This mode is based on the use of “ positive” information contained in two
different databases, FADN and IACS-AGEA (an Italian administrative databank), and
theoretical tools, such as PMP (Positive Mathematical Programming), able to reproduce
and properly simulate the entrepreneurial behaviour present in each region. The paper
clarify in detail the procedure used for merge two different database in a new database
useful for the propose of the regional model and the structure of the model too. In
particular, is explain how different sub-regional models will constitute one single
regional model able to smulate agricultural policy for the whole region. Some
preliminary results concerning application of the regional model in respect the effects of
the introduction of the MTR in Emilia-Romagna, are also presented.
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1. Introduction

The agriculturd policies that have hed the grestest impact on the organization of
production a farm leve in the past few years have been characterised by the adoption of
measures to sudtain famers income, in the shgpe of direct payments in coupled and
decoupled form. On one hand, these payments am to reduce the cost to the farmers
themsdves of an increedng liberdisation of agriculturd world markets, and on the other
hand, to avoid pendisng some categories of farmer too far as a result of the change in
payment methods or an excessive reduction in compensatory payments.

1 F. Arfini is Associate Professor, and M. Donati is PhD Researcher, Department of Economics and
Quantitative Studies, University of Parma, Italy. Q. Paris is Full Professor, Department of Agricultural and
Resource Economics, University of California, Davis, USA. The authors wish to thank Italian Minister of
Research (PRIN) for founding support of this project.



However, the agriculturd policy tools for suganing income such as those used
until now, have sometimes not seemed very dfident in tems of satidfying the needs and
objectives for which they were created. For this reason, the a priori evdudion of the
possble effects caused by these tools, usng suitable modds, represents a necessary step
in the definitive dassfication of the future effective tools usad in agriculturd polides

Concerning the objective of evauating the effect of these policies by means of
modds, fam levd andyss does not cregie paticular difficulties, but the andyss a
regiond and nationa leve, which dso condders the characteridics of the fams, obliges
the researchers to face more complex problems. In fact, in order to meet the objective of
developing modds adle to andyse production and market aspects on a regiond and
netiond scde, dl information mugt be avalable to describe the behaviour of the different
typologies of famers in ther teritory and suitable methodologies both for daa
management and economica representation of entrepreneurid behaviour.

The purpose of this paper is to describe the principle characterigtics of a modd thet
ams to edimate the effects of agricultura policy measures a sub-regiond, regiond and
nationd leve. This modd is basad on the use of “pogtive’ information contained in two
different databases, FADN and IACS-AGEA (an Itdian adminidraive databank), and
theoreticd tools, such as PMP (Postive Mahematicd Programming), able to reproduce
and properly amulate the entrepreneuria behaviour present in each region.

The paper is presented in four sections the firgt section review the modds based on
mahematicd programming used for policy andyss fird andyses the sscond section the
characterigics of the FADN and IACS-AGEA data bank, the third section andyses the
characterigics of the PMP modd and the fourth section illudraes some prdiminary
results concerning the effects of the introduction of the MTR in one Itdian Region.

2. The mathematical programming modelsused for agricultural policy analyss

The idea of evduding the effects of the agriculturd policy messures usng

mahematicd programming modes is not new, and a path has been dearly documented
that leads fird of dl to the andyss of the fam planning problems moving laer to fadng
more generd agriculturd policy problems and only recently incduding dso the andyss of
Common Agriculturd Policy (CAP) problems.
Consequently, many of these modds have the same dructure, which remans a
microeconomic view of agriculturd policy problems. In other words, at the centre of the
modd there is the fam, the farmer-entrepreneur or the family farm, and thar ability to
adapt to different agriculturd policies or to different market conditions.

Moving on from these observations, the modds can be dassfied according to two main
dements. The firg is the number of fams, or aggregates of fams, that conditute the
sample and the second is the methodology used to solve the policy problem. In relation to
the “dimengon” of the modd, it is possble to didinguish between farm modes, regiond
models and sector models. In relation to the methodology that can be used, it is possble
didinguish between Linear Programming (LP), Linear Programming assodaed with
econometric esimation and Pogtive Mathematica Programming.



To better understand the characterigtics of the proposed mode, we need briefly to recdl
the methodological approach that has characterised the development of the regiond and
sectoral models.

2.1 Linear Programming and regional model

The firs dep that led to the cregtion of sectord modds was the development of
fam modds. Farm modds, initidly, were developed for technica assstance purposes, or
to sudy the impact of price market varigion or new agriculture policy measures, and
have the undoubted advantage of beng dmple to condruct and useful for showing the
obsarved redity. They adso provide the information necessary to condruct the technica
metrix for the faam under examination, and thus greatly reduce the posshility of eror in
assessing the farmer’s behaviour. But these models do not represent an area or sector
because it is not possble to goply datisticd inference of the results to the whole universe
of fams. In condudon, the modds tha show case dudies ae extrendy useful for
technicd assgance and for esimating the impact on individud fams but they are much
less ussful for public decison mekers who require informetion on the effects across an
area or production sector.

While fam modds preset dear limits concerning the posshility to correctly
represent a region or sector, the specificaly regiond or sectorad models am to correctly
represent the productive sructure of a given region or agricultura sector in order to be
able to analyse the effects of the market or of agriculturd policies.

Usng modds vey samilar to fam modds, the firgd attempt to make the modes
more widdy gpplicable was made during the 1970s. At tha time the maindream was, for
a catan region, to condder the n fams in the sample and reduce them to a sngle
representative farm using weighted averages for the parameters needed to congruct the
modd. The biggest problem is the criteria for aggregating fams into the sample
compared to the area universe to be represented. It is epecidly difficult to assess how the
sample performs with regard to farm Satigtics on Structure, economics and output.

The fdlowing works desibe such atempts Heedy (1978) on American
agriculture, Hazdl and Norton (1986) describing the techniques of condructing a modd
representing the area studied, Hazdl and Scandizzo (in Hazell and Norton 1986) on the
agriculture of North-East Brazil and Pais and Eger (1995) on Audrdian agriculture,
Jayet (1990) on French and European agriculture and Reading Universty modd (1995)
on British agriculturd system.

Clearly, the most delicate aspect and the biggest limitation of this group of modds
is obtaining parameters to describe the technology used by types of fams, corresponding
to 9ze or the main type of output, even if they are in the same geogrgphicd region. It dso
needs to be noted that if fams ae aggregaied soldy on the bass of dructurd
characteridics, their output orientetion and the different degrees of specidisdtion the
entrepreneur chooses tend to be overlooked.

So there tends to be a risk of developing modds that do not correctly represent the
technology used and thus the cogts of the different production processes. This means that

the edimae of the entrepreneurs behaviour represented by the modd does not



correspond fully to redity and may consequently provide policy mekers with flawved
indications

Among the various different models developed in Europe over the past few years
paticular interes has been noted in those deding with the French and British
experiences, respectivdly using the AROPAj> and LUAM® modds, which represent
ggnificat examples of regiond modds bassd on the use of only Linear Programming
and aming to analyse agriculturd policy scenarios.

2.3 Positive Mathematical Programming and regional models.

To condder the problems described above, (to meke the linear programming modd
more able to represent the production choices made by homogeneous groups of farms),
some of the theoreticadl and methodologicd aspects of mathemaica programming and, in
paticular, linear programming, were developed to provide greater capacity to andyse the
problems of agriculturd policy.

In this way that normative LP modd amed a identifying the “best” production
combination under the hypothess tha the initid gStudion is not binding in teems of
production choices, has been left behind for the postive type modd, where the man
objective is to precisaly reproduce the observed production Stuation in order to be able to
amulate the best behaviour of the famers in vaying the paameters involved in the
agriculturd palicy intervention.

This path began with the work of Heady (1964, 1978) and Howitt (1995) and
continued thanks to the work of Paris and Arfini (1995) and Paris and Howitt (1998)
who, precisdy as a reult of the simuli from the devdopment of EU agriculturd policy
problems, crested a new methodological goproach cdled “Pogtive Mathemdicd
Programming” (PMP). In paticular, thanks to PMP it has been possble to reduce the
research phase concerning the edimation of technicd coeffidents dlowing for the
possibility to directly use the data contained in the agriculturd accountancy databanks
(such as the European or the UK-FBS) without any kind of manipulation or esimation
that could, among other things, imply in some cases the subjective evdudion by the
resserches. Since 1995 many works usng PMP have been avaldble, andysng the
effects of the Common Agriculturd Policy (CAP) reform a sub-regiond, regiond,
nationd and European levd. The success of this methodology is confirmed by the fact
that two Europesn Union-financed research projects (CAPRI and EUROTOOLS?) use
PMP to develop CAP anadlysis modds.

2 The AROPAJ model (Jayet, 1990) was developed by the INRA Agricultural Research Centre at Grignon
in order to use linear programming to analyse the effect of the CAP in France and, with an adequate
database, the rest of Europe. It can be considered a regional model, because every model focused on the
NUTS 2 area and became national by adding together different regions

3 LUAM was developed by the University of Reading, and is an acronym of Land Use Allocation Model. It
was created in 1985 at the Farm Management Unit at Reading University and was gradually implemented
with the help of the Ministry of Agriculturein order to assess the effects of the CAP at regional levels.

4 CAPRI and EUROTOOLS are acronyms relating to two research projects. The first (Common Agriculture
Policy Regionalized Impact Analysis) coordinated by the University of Bonn, and the second (Tools For



These modds, which use the same basc PMP methodology and the same FADN
datebank, show in redity some differences, femming from the differet ways of
“interpreting” the PMP as devedoped in the initid works by Howitt and Paris Among the
works developed usng PMP we should mention the modds of INRA-Nancy (Barkaoui,
Butault and Ruossdle, 199@5, University of Madrid (Judez 2000)°, University of Galway
(Garvey and Stedle, 1998)°, University of Bonn (Hackeley and Britz, 2001)8, the FAL
modd (Kleinhanss, 2002)° and the CAPSET modd (Paris, Arfini and Donati, 2003)1°.

All these modds have the common characteridic of usng the FADN as the sole
source of data, and of condructing modds by region and fam type The fam type is
made from an average fam, “representaive’ of a group of fams with the same
production orientation and reproduced usng PMP models, or rather, a modd for each
consdered type. It is only in the work of Paris and Arfini (1999 and 2000), thanks to the
“df-sdection” goproach, that the behaviour of every dngle fam present in the same FT
cdass is reproduced in dl its gpedficties adding grester vdue to the information
concerning the characteridics of the farmsinduded in the FADN sample.

The bigget problem common to dl the modds described is however ther
representativity with respect to the regiond universe, and the fact that this is drictly
linked to the representativity of the FADN sample. The later should be guaranteed at
regiond level for eech FT, but is obvioudy reduced when passing from levd NUTS2 to
NUTS3, and further reduced if a further subdivison of the fams is made, such as for
example, sze class The biggest risk is therefore that of usng modes that do not provide
a correct picture of the red dtuation, by reproducing indead a blurred image of the
effects of the agriculturd policy messures for awhole region.

24 The FIPIM mode

Evauating EU Agricultural Policies At Different Decision Level), coordinated by the University of
Bologna.

5 This model is based on FADN data for 12 EU countries subdivided by region (NUTS2) and by FT class.
Also in this case we find an “average” representative farm whose production specialisation is described
using the FT class. Allows for the simulation of the land use policies and considers a technical progress
function

6 The model is based on the construction of a “representative’” farm respect the Farm Type of a given
region. Data are taken from the mean of those farms with the same FT present in the FADN sample of the
region

" The model applies fully the PMP to single representative farms chosen according to technical orientation
gl——r) and physical size.

The model aim to develop a regional supply model for each EU member state based on expected prices
where, in contrast to Howitt and Paris’ initial structure, they use an historic series of observations providing
a stronger statistical base for the estimation of the parameters that constitute the technical matrix and the
cost function
® The model is useful for regional estimation, is based on the use of the FADN database to and define the
representative farmsin each single FT at regional level
19 The model is based on the EU-FADN data and aimed at estimating the effects of the agricultural policy
measures including the effects of the Mid Term Review. The main characteristic of this model is the
estimation of the totals cost and the inclusion of an output supply function separated from the land demand
function, offering the possibility for the model to identify the optimum production volume according to
economic convenience



According to the above picture, we need to devdop a modd able to smulate
possble agricultura policy scenarios a regiond level, guaranteeing on one hand, good
daidicd representetivity, and on the other hand methodologicad correctness in
describing the behaviour of the famers. For these reasons the objective of the modd
proposed in this work is to overcome some limits which slem from the separate use of
different sources of data (such as the FADN and IACS databanks), incressng the
potential of the PMP to edimate and reproduce the cost function for each farm type in
every dngle region, obtaining an agriculturd policy todl that is a the same time flexible
and complete.

Concretely, the cregtion of the proposad regiond and nationd modd of agriculturd
policy (cdled FADN IACS PMP Integrated Modd — FIPIM) requires a specific database
able to unite and integrate different datidticd sources and a methodology able to
edimate the cog functions of the fams cdibrate the modds with respect to the doserved
redity and carry out agricultura policy andyss a regiond levd.

More specificaly, the datistical sources used are the IACS and FADN databanks,
integrated between them using a procedure of aggregation (known as PMP Input
Procedure — PIP), which foreseer @) the extraction of the data from two databases, b) the
control of the data qudity; ¢) the organisaion of a new integrated database; d) the
organisdtion of the input data in an adequate form for the PMP software modd. On the
other hand, the methodology used to esimate the cogt function, the cdibraion and the
amulation of the agricultura policy scenarios is represented by the PMP in accordance
with the gpproach used by Paris and Howit (1998).

In contrast to the models described above, the FIPIM model does not need an
extenson to the universe, dlowing a direct evduaion & regiond leve of the effects of
the different agriculturd policy messures. This result, as illudrated in more detal in the
folowing paragraphs, is achieved by subdividing a region into many sub-regions, and
then devdoping a PMP modd able to edimate the cost function of the farm types present
for each one of these, and to calibrate them with respect to the observed redlity.

Schemdicdly, eech sub-region is defined by Solitting the regiond teritory into: @)
adminigretive provinces, b) dtimetric levds and ¢) macro-fams. The latter are defined
by aggregating dl the fams regidered under Regulaion 1251/99 (and regigered in the
IACS database) according to sze. In this modd we consdered 10 farm sSze classes (0-5
ha; 5-10- ha; 10-20 ha, 20-30 ha; 30-40 ha; 40-50 ha; 50-70 ha; 70-100 ha; 100-300 Ha; >
300 ha), each of which conditutes a “macro-fam” containing dl the production and
economic data rdding to the processes actualy present in the territory in question. These
fam types will then be further aggregated in “IN-franchisg’ fams meaning they ae
excdluded from the modulation scheme, and “OUT-franchisg?’ faams, which are obliged to
aoply the modulation scheme to the volume of received ad. This levd of aggregation
represent the “sub-region” reproduced by the moddl and can be considered an important
territorid unit because is homogenous respect the leve of direct payment.

Within each macro-fam identified in each homogeneous area, dl processes present
will be congdered once they have been organised — for the sske of smplicity — into the
following groups of processes @) COP crops. cered, corn, split and waxed corn, protein



cereds and flax; b) Other open fidd crops horticultura, industrid crops, tobacco; )
Fodder: dfafa, fodder plants, grass meadows, d) Anima production: cows, beef, sheep.

Essentidly, the FIPIM modd refers to 10 types of fams (T=10), each representing
one “virtud” macro-fam with a maximum of 15 ativities (F15), where @ FADN
supplies yidds, output price and input cost; IACS provide surfaces and number of heads.
This modd is dso integrated with other data concearning the level of subgdies , such as
the compensatory payments for each individuad process the fam has the right to, or any
possible measures for production reduction, such as set-aside.

The following phase of agriculturd policy evduation is done by gathering together
every cdibrated sub-regiond modd into a sngle regiond or nationa modd, where the
objective function is the sum of the dbjective function of every sngle sub-region, linked
to the connected sub-regiond technicd marices. The maximisation process of the
aggregated  objective function provides us with an “optimd” solution for the entire
mode, which is dso “locd optimd” for each sub-region. Organised in this way, in the
policy scenario andyss phase the FIPIM modd will lead to an overdl representation of
the behaviour of the Brmers represented in the individud types of macro-farms present in
the region.

The characteridics of each databank, the means of aggregeation and control, and the
formulation of modds are dl described in the following paragraphs.

3. The FADN, IACS Integrated Database.

As agued in the previous paragrgphs, behind the regiond smulaion modds there
must be a st of daa aile to guarantee a suiteble levd of coverage of the information
with respect to the needs of the modd, and of representativity with respect to the
observed redity. However the data needed cannot dways be found in one sngle
database, and when this happens, as in the case of FADN, a suitadble leve of
representativity cannot aways be guaranteed. From here, we need to use different
statigtical sources, usng the information thet is best suited to both the condruction of the
modd and the policy objectives followed.

In paticular, in this modd two different databanks that operate at regiond levd, the
FADN and the IACS, have been used. Obvioudy each dadbank introduces
characterigics that influence or limit thar use For this reason the main characteridics of

both areillustrated in the following paragraphs

3.1 The FADN databank

FADN represents the most important source of information on the dructurd,
economica and productive characteridics of European agriculture. This databank has the
grest merit of recording, for each fam, information that links it to the Farm Type, to the
Economica sze (Class of EU), the physcd sze (Class of AAU) and to the region in



which the firm is located'*. For evary fam dl the information relaing to the use of the
land, productivity, production cost and income is also recorded.

From a theoreticd point of view, FADN is “the ided” indrumet for 4l
reseerchers, because it contains dl the necessary informeation for the condruction of an
agriculturd policy andyss modd. Unfortunatdy, from a practicd point of view, FADN
in fact presents greet limitsthat influenceits use™.

In detail, the FADN information conddered for the condruction of the FPIM

modd for each fam process and type (represented by the macro-fam) present in each
ub-region, are those that best reflect the behaviour of the farmer, including:

the vaue of the yidd for each process;

the unit output prices for the goods sold on the market;

the unit cost (per hectare) of the inputs used for each process.

The data processing procedure®® indudes a phase for the processing and qudlity
control of the data, and in particular:

the yidd is cdculated for eech crop a individud macro-fam levd usng weighted

averages with respect to production volumes. The yidd is therefore based on the ratio
between the production of each crop and the relative cultivated areg;

the prices are @culated as the raio between the output vaue of a given crop and the
relaive quantity produced a individua macro-fam levd.

the cogts are cdculated as the ratiio between the vdue of the totd variable cods for a
given crop and the rdative surfaces used a individua macro-fam levd.

The control procedure adopted exclude from the database dl the farms where the
individua obsarvations (yidd, prices, costs) show an abolute deviation vaue of 30%
with respect to the mean vaue of the region.

A paticulaly ddicate sep in preparing the data is the identification of the sold
output processes and the processes dedtined for use within the farm as animd feed for the
fam’'s livesock. This sep dlows the modd to condder the zootechnica production by
relating it to fodder needs.

3.2 The | ACS databank

The IACS databank is consdered an adminidrative databank, because its function is
to record the characteridics of the fames who join in the Common Market
Organisations under the CAP. These data kanks are created with a twofold objective: to
fedilitate the bureaucraic aspects for the farmers and to fadlitate the control of the data
and the payment of subsdies for the public bodies (mainly the Regions Adminidration).

X Further information may be found in the websites http://europa.eu.int/commy/agriculture/rica/index and
http://www.inea.it/ricalindex.html

2 The most important limits can be considered as: it is not a constant sample; & the sample cannot be
considered representative at sub-regional level; b) the variable costs related to single input are not recorded;
C; the amounts of inputs related to single process are not recorded.

13 Thisis done using a series of algorithms set inthe PIP.




With reference to the FIPIM modd, the Itdian Miniger of Agriculture (MIPA) hes
crested a specific administrative data bank (caled IACS AGEA) that collects dl the
data related to the farmers who are registered in the Reg. 1251/99. In other words the
information contained in the “so-cdled” IACSAGEA datdbank have the characteridtic of
beng:

Rdigble, because the farmers are obliged to tell the truth;

Detalled, because they are contain precise details of the farms' land use practices,
Satidicdly correct, because based on surveys of dl the farmers universe
Timely, because they are updated annudly.

A ggnificant example is given by the comparison of the IACS AGEA databanks for
1999 and the ISTAT data for the same year (Table 1). From this Smple andyss we can
se how annud crops that are modly involved with the land use (cereds, oil seed and
beet), show a level of representativity that is cose to, if not grester than, the observed
universe. The discrepancy with respect to the ISTAT data should be read as grester
precision with repect to ISTAT, which is carried out on asample bass.

TABLE 1. Spread of soil use according to the IACS-AGEA datdbase and ISTAT
(vauesin ha, year 1999)

Crop National survey IACS-Agea % variation
ISTAT database

Cereds 3,959,132 4,028,678 1018
Annual fodder crops 2,306,114 1,071,119 46.4
Permanent fodder crops 4,409,971 827,461 188
Sugar beet 283,025 232,657 82.2
Oilseeds 507,818 558,707 1100
Tobacco 46,265 21,221 459
(@] 1,174,135 131,824 11.2
Vineyards 908,229 201,552 22.2
Fruits 490,085 92,307 188
Vegetables 470,322 124,922 26.9
Citruses 181,660 9,3A 5.2

For thee peculiar characteridics, the IACSAGEA dadbank can be useful for
overcoming the man gep of the FADN: the low levd of representativity of the fam
typologies & sub-regiond levd and especidly of the land use between different crops
The IACS AGEA databank therefore has the important task of providing the FIPIM
modd with the data of the surfaces of each activity. In other words, thanks to this rdiable
databank it is possble to obtain a rdiable image, a sub-regiond and (by combining the
data) nationd level of the use of the land between different crops.

The use of the information in the IACSAGEA dadbank requires specific software
able to daborate dl the records rdated to every famer for al sub-regions and for the
whole of Itady. For reasons of privacy it is not possble to recognise the sngle famers.
On the other hand, it is possble to know the physcd sze of the farm and to aggregate

14 The AJAX-AGEA databank owes its name to the Italian Agency created by the Italian Ministry of
Agriculture, AGEA, which makes payments to farmers and carries out the necessary controls.



this in homogeneous Sze dasses on the bags of the totd AAU. The maximum levd of
the sub-regiond desegregation is represented by the municipdity, while the number of
fam types can be sdected a the discretion of the researchers, on the bads of the
objectives of the andyss. In this case a subdivision into 10 dasses has been chosen. The
result of this operation is to create "macro-fams’ (as show before, 10) a municipa leve,
where the surfaces used by every process are recor ded.

It should be underlined thet the data contained in the database comes from the paper
forms filled in by the farmers when presenting their applications, and provides a detailed
decription of the dze (in Ha) of the crop processes actudly practiced at the fam, and
assgns a code to them.

The man characteridic of the IACS AGEA daabank is a the same time dso its man
limit, because it does not provide any indication of crop yields, prices and codts.

Combining the FADN and IACSAGEA dadbanks provides more complete
information on the characteridics of the macro-fams, supplying precise informetion on
the paticpaion in Europeen progranmmes with the edimation of the ovedl
compensatory payments received. Furthermore these farms can be considered © be those
with the grediest awareness of the agriculturd policy meesures involved in the individud
ub-regions, amply because they have taken part in the Community programnmes.

Within the same sub-region, the integration of information between the two ditabanks
is caried out a macro-fam levd, thanks to the presence of the common vaiadle
represented by the crop process identification code used in FADN and IACS-AGEA.

3.3 The FIPIM databank

The find result of the union of the two databanks is the condruction of a sngle database
able to produce input matrices in the form required by the PMP modd. More precisdy,
the type of matrix used in the two databanks and generated through the process of
combining the databanks can be schematised as follows (teble 2):

TABLE 2 - Type of matrix used and generated by the FHPIM modd

Name. | Datalnput for | Source Unit of Operation Data Output | Unit of
crop measure for crop measure
Structure IACS-AGEA Haand Head Structure Haand Head
Y Yidds FADN t/Ha St*Y Total output | t.
Op Output prices | FADN Euro/t. Output prices | Eurolt
Ip Input prices FADN Euro/ ha S*Ip Total cost Euro
Sub Subsidy IACS-AGEA Euro/ ha Subsidy Euro

It should be noted that the FIPIM daabank pays great atention during the
congdruction phase to solving the problem of the “missng vaues’ of yidd, price and cost
referred to processes that ae not in the FADN database but are present in the

1C



IACS/AGEA database. For this reason, two databanks have been condructed: @) the firg
refers to the sub-region under examingion containing the informaion on the aea of
specific interest, and b) the second is a “support” referring to the Adminidrative Region
to which the sub-region of goedific interest beongs. The function of this second databank
IS to provide the missng vaue in the area of gedfic interes. The vadues are obtained
from FADN and are shown as mean vaues of yield, output price and cost of each process
in the adminigrative region to which the area of gpedific interest bdongs

The reault of this information processing is a series of matrices of N, J gze (where N is
the macro-fam and J are the processes), which represent the input matrices for the PMP
modd. Each marix indudes the daa rdaive to a vaiade for dl the consdered
processes present in the different macro-fams. More precisdly, for each sub-region we
will have the following series of matrices

1) Matrix of the surfaces covered by crops destined for sde;
2) Matrix of the surfaces covered by crops destined for re-use
3) Mairix of the number of head of each pecies;

4) Matrix of the production of processes destined for sae;
5) Maitrix of the production of processes destined for re-use
6) Matrix of zootechnicd production;

7) Matrix of the prices of vegetable products;

8) Matrix of the prices of livestock;

9) Maitrix of the cogts of sold processes,

10) Matrix of the costs of reused processes,

11) Matrix of the cogts of zootechnica processes;

12) Matrix of the compensation for sold processes;

13) Matrix of the compensation for reused processes

14) Matrix of the compensation for zootechnica processes,

Despite contributing to the requirements of the modd in a suitable manner, the FIPIM
datebank dill has some limits The grestest advantege is that it provides a much more
redidic picture of the agricultura sysem, and above dl dlows for a more precise
evduation of the effects that the agriculturd policy measures could have on the territory
in terms of fams the market and the costs of the policies On the other hand, its limits
can be summearisad in the following aspects:

it requires an appropriate datawarehouse and software to decode and organise the
origind farmrecords.

the dtructure of the data records may differ over the years.

evary IACS daabank information record relates to only ore meesure (in this case
only annua crops) and therefore the observed sample does not represent the universe
of the farms present in the region.

the degtination of re-used fodder on the farm is not consdered.

For these reasons the FIPIM databank can be mnsdered a very good policy andyss
tool only as far as annud crops and anima production is concerned, but needs to be
further developed in order to be able to condder dso other types of production.
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4. The mathematical structure of the FIPIM modd

As mentioned above, the FIPIM modd uses the PMP methodology described in the
works of Paris and Howitt (1998) and Paris and Arfini (2002), as a mathematical process
to andyse the behaviour of the famers therefore conddering a the same time the
presence of N-fams in a daa sample giving them the opportunity to not cary out
processes that are not economicadly convenient thanks to the sdf-sdection technique,
Briefly, the PMP methodology congds of three steps.

The fird is defined by N linear programming (LP) modds, one for each macro-fam,
and by an additiond LP modd for the entire sub-region. The n-th individud macro-fam
mode (=1...,N), uses dl the avaladle information pertaining to the n-th farm in order to
derive the vector of shadow prices of the limiting dlocable inputs y, and the differentia
margind cog vector corresponding to the vector of redized output leves | . The n-th
farm LP modd has the following sructure

D) max ( p, - c,)

ubject to

2 AX, £b,

3 Xj £ Xpojr  fOF Xy >0, j=1%,J,

where p, is the vector of output prices faced by the n-th fam, c, is its vector of
accounting cods per unit of output, An is the matrix of fixed technica coefficents
invalving limiting dlocable inputs, b, is the vector of avalability of limiting dlocable
inputs, and  x.,. is the vector of redlised output levels. The vector Xgrn is nonnegative. Each
fam exhibits | dlocable inputs and J, products. The vector of redised land dlocation
decisons is indicated by Hgrn. In this sudy, land is the only limiting input. The n-th
metrix An of technicd coefficientsis defined as An=[ arij] , Where anij= hrni /Xrnan.

Congdraints (2) ae cdled dructurd condrants while condrants (3) ae cdled
cdibration condraints. The vector of shadow prices, Yy, is associaed to the dlocable
input condraints (2). The vector of differentid margind cods | n, corresponds to the
cdibration condrants (3). It is important to recdl that the sole purpose of this fird stage
of the PMP methodology is to obtain an accurate and congsent meesure of the marging
cos associated with the vector of redised levd of adivities Xg, From the above
gpecification of prima and dud LP modds, the margind cost vector of the n-th famis

givenby (I n +cn), whilethe margind cost vector for the entire ssmpleis (I +¢) .

The second step of the PMP goproach deds with the recondruction of the margind
cod function udng a spedification that is linear in the parameters. The linearity agpect of
the modd becomes important when the number of farms is large. The integration of the
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margind cog function with respect to the output variadbles within the admissble domain
will produce the desired totd variable cost function.

As shown by Paris and Howitt (1998), the cogt function is assumed to be a quadraic
functiond form in output quantities (input prices ae not avalable from the fam survey
and are assumed to be fixed): C(x)=x Qx/2, where the Q matrix is symmetric and
podtive semi-definite. Given the LP gpecfication discussed above, the associated
margind cost function for the FT can be represented as me(x) © 1 p +T = QXs -

The requirement that the Q matrix of the quadratic cogt function be symmetric
postive semi-definite is achieved usang the Cholesky factorisation:

4 Q=LDL¢

where L is a unit lower triangular matrix, L' is its transpose, and D is a diagond meatrix
whose dements are nonnegative. 1t can be shown that LDL’ is a pogtive semi-definite
matrix if and only if dl the diagond dements of D are nonnegative (Lau, 1978). In order
to recover the margind cogt function is used the goproach base on the maximum entropy
princple.

Whether uang the edimates of Q derived from dther the least-squares or the
maximum entropy Spedifications, the third sep of the PMP methodology congds in
assambling a nontliner modd that uses the recovered varigble cogt function and is
cgpable of reproducing the primd and dud solutions of the firs sage LP modds There
ae N quadrdic programming modds n=1...,N, one for each macro-fam in the sub-
region. For the entire sub-region the following quedraic programming modd  will
reproduce the total output and alocation decisons.

(5) max (B - XOXx/2)
ubject to
(6) AxEb

This mode exactly reproduces the base period dlocaion and output decison of the
n-th macro-fam and of the entire sub-region. That is the prima and dud solutions of
this quadratic programming modes is exactly equd to the primd and dud solution of the
initial LP modd which, in turn, reproduces the redised results of the base period. This is
the meaning of cdibration within the PMP methodology. This modd is andogous to the
modd speaification and sdection of econometric sudies The prediction sep of PMP
exploits the calibrated modd to generate responses in the endogenous variables induced
by the variation of some rdevant parameters, assmilated to the exogenous variables of
econometric modds and can be used for andysng vaious scenarios of agriculturd

policy with changesin output prices, and limiting resource availability.
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The PMP procedure used in FIPIM modd may be able to face the problems of the
anmd fams, where the (J,) marketed crop processes are consdered together with the
(Jr) feeding crops reused for breeding and (J;) animd processes such as meat and milk
production. Starting from the FIPIM dadbase, the PMP modd in the fird dep,
corresponding to the linear programming (LP) modd, is sructured as follows:

(7Ta) & Ax +a Ax £b
3y 3,

(7Tb) & A%~ X £0
JZ

(7€) X £ Xy
(7d) X £ Xgr
(79) X, £ XRe

(7f) & AX - %3, =0
Jv

(79) & AX, - Xy, =0
Jr

(7h) & DAX,- Xna =0

Jz

(8) max ObJ = é. [(Xv pv) - (XVCV)] + é [(Xz pz) - (chz)] + é [(Xr pr} ] +

o [o] o o 1 o 1
+a (X4, 8)+ a (XS )+ a (Xy.S,) +ta E(XHVSGV)Jfa E(XHrsar)
J, Jr J, J,

J

z

thet isacondrained maximisation problem where the function (8) is the profit function to
be maximised under the constraints (7a)- (7h) *°.

The modd has the same methodologicd dructure described by Howitt and Paris
(1998) and the Maximum Entropy formultion is used to obtain the edimation of the

15 The notation is the followi ng:

v istheindex for the process of marketed crop production;
r istheindex for the process of crop production re-used for breeding;
z istheindex for the process of animal (milk and meat) production;

X (v,,2) are the unknown quantities for each process,
X4 (v,r) aretheunknown surfacesfor marketed processes and re-used feeding crops;

XNa isthe unknown number of animal heads for species, expressed in livestock units (LU)

XR(V,I,2) are the known outputs for each process;

p(v,2 isthe known vector of prices;

c(v,r,2) isthe known vector of costs;

s(v,r,2) isthe vector of compensatory payments according to EC-Regulation 1765/92

sa(v,r) isthe vector of compensatory payments for Set-aside

A (v,r) are the matrices of the technical coefficient for the marketed and re-used crop (H,/%y and
H/ %)

A (2  arethematrix of thetechnical coefficient for feeding crops consumption (% / Xg2)
DA(z) isthematrix of thetechnica coefficient for the animal production (LU / Xz,
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Tota Vaidble Cost marix “Qr’ (three in this modd, one for each process typology:
marketed, reused, animd production), dlowing firg the modd cdibraiion and then the

agriculturd policy andyss

For the purposes of this paper, the FADN daa concerning cods, yieds and sde prices
were added to the Sructurd data taken from the 1990 Itdian agriculturd census. For each
of the 41 provinces of Northern Itdy, a modd was generated taking into account of the
exising processss in terms of surface and anima heads as reported by the census. More
goecificdly, in order to condder the actud <ructurd and productive characteridics, in
eech province, 4 farm typologies for each dtimetric class were detected.

4.2 —Regional aggregation of PMP models

The FIPIM modd is therefore a regiond modd in which information on the fams is
aggregated a sub-regiond level and, usng the PMP procedure, hdd in a smulaion
phase in order to provide responses to agricultura policy change tha ae as
representative as possible of the characterigtics of each sub-region and the faams within it.

From a methodological point of view, the particularity of this modd lies in the means
of aggregation of the sngle sub-regiond modds and the way in which the prablem of
maximisdion is resolved during smulaion: each samuldion is caried out Smultaneoudy
for dl aub-regions, dlowing for theintroduction of condraints a regiond leve.

In many regiond modds based on the use of PMP for which literature is available, as
previoudy examined, the Imulation process involved the resolution of a problem of
optimistion for each sngle sub-region, without therefore consdering the complex
condraints set a regiond levd and the profitability expressed by the other sub-regions
within the same region. In the FIPIM modd, on the other hand, the smulation phase
indudes the maximisation of an objective function aggregated by group of sub-regions
that comprise the region under examination.

For this reason, the FIPIM modd gppears as a “concatenated” modd. A modd in
which during the policy scenario Smuldion phase, the deddons teken by each sub-
region ae linked to the decisons taken by the bordering sub-regions through the
definition of a problem of smultaneous optimisation. The FIPIM modd  described in this
sudy is congtructed on a regiond base, but there is no reason why it could not be based
on a nationd modd, induding in the sygem dl the naiond sub-regions condructed by
the 9ze dassesin the diff erent provincid atimetric aress.

In the phase concerning the reproduction of the effects of the agriculturd policy
measures a regiond leved, the rdevant aspects of the FIPIM modd ae therefore the
aggregation of the cogt functions into a dngle regiond modd, and the condruction of a
suitable st of condraints able to correctly aImulate the policies for the whole region.

As illugrated in the previous section, the esimation of the cost function for each sub-
region has the spedific am of edimating the parameters comprisng the matrix Q, which
incorporates  dl  the information concening the rdaions of subditution and
complementarity between the processes, and represents the totd cost function of the sub-
region. Very concisaly, we can expressthe Q metrix in the following way:
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where, as shown by Paris and Howit (1998), the parameters of the Q matrix ae
edimeted through the didtribution of probability p;, (s=1,...,S) associaed to the interva
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with the support weighting W, .

In the second phase of the PMP procedure the FIPIM modd will therefore estimate
the same number of cogt functions as there are sub-regions in the referred region.
Edimaed in this way, the cogt functions will represent the specific economic dructure of
eech homogeneous area and will be used during the agricultura policy messure
amulaion phase More precisdy, the cogt functions area aggregated among themsdves
usng a specfic aggregdion routine that can be summarised according to the following

scheme(Fig. 1.)
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FGIGURE 1: Aggregation of the cost matrices Q in the sub-regions
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As can be seen, the information on the edimated cogt functions for the sub-region

(Q* ) uang Maximum Entropy (MAXENT) ae gaheed in a paange indicaed by é
which joins the angle Q* mdrices in one sngle vector. The same aggregation procedure
is developed dso for the other information needed for the condruction of the policy

mode, such as output price, yied and compensatory payments.
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The information reorganised into vectors is induded in the regiond modd and dlows
for an effident definition of the problem of maximisaion, as the overdl group of vectors
joins dl the components concerning the objective functions of the n aub-regions in the
refered region in one dngle marix. The am of the regiond modd is therefore to
reproduce the initid production Studtion for the entire referred region without any
cdibration condraints, then to cdibrate the modd for the entire region once more.

More precisdly, the objective function of the regiond modd sums the sngle objective
functions of each sUb-region, maximisng the overdl grossincomefor the region.

N
(10) & PROF" = PROFT

n=1

where PROFT represents the gross regiond income, while PROF" represents the gross
income of each sub-region.

Given that the dructure of the condraints of each sub-region is independent from the
others the maximisation of the gross regiond income is the result of the maximisation of
the gross income of each sub-region, PROF ", obtaining an optimum solution &t regiond
levd that isequdly optimum d sub-regiond levd.

The maximisation of the regiond objective function is subject to a saies of
condraints that, for each sub-region, fix the dructurd characteridics (the surface) and
reproduce the agriculturd policy scenarios. Specificdly, the dructurd condraint (11) on

the avallable resources obliges the land used for produce sold, xh, re-used, xh", the set-
adde, xhs"and the nonproductive cultivated land respecting good agronomic practice
xhb", to be at least equd to the totd land availability & sub-regiond leve, b" .

V R
(1) § x"+g xh" +xhs" +xhb" £b"
v=l r=1
The dructure of (11) dlows us to determine the st-asde due to the varidble xhs",
(st-adde surface), which is dso presant in the condraint (12) concerning the sub-region
Set-adde

(12 geé xh' + xhs’ (_;)q " £ xhs"
€veop @

where q" is the s#t-adde rate for each sub-region that multiplies the surface used for
COP crops.

As wdl as the dructurd condrant of avalable land, there is another condraint (13)
that defines the rdation between the zoo-technicd activities and the farm surface, linking

the forage needs a” x" , and the availability with the sub-region x:
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g
(13 4 (apn)- X £0

m=1

As wdl as the dructurd condraints linked to land use, the modd aso indudes other

condraints, in respect of the CMO, concerning the production of some processes a sub-
regiond levd: milk, best and indudrid tomaoes For example the milk production
condraint is linked to the presumed referred quota equa to he observed leve in the Sart
year. If the base quota is exceeded, a fine corresponding to the excess collection is due, in
accordance with the milk CMO reguletions.

(14) Xar = Xl X
Xar £ Rar

where x!',; is the quantity of milk in the objective function, xq,, ad xf/,, ae
respectivey the quantity of the quota and the quantity of the excess milk produced, on
which the excess callection is goplied, and findly, X, is the observed milk quata in the
cdibration year for the rdaive sub-region.

In the same way condraints have been added for beet and tomato crops. Also in this
caxe the production by sub-region has been divided into two quotas, the firg relating to
the quantity produced during the year of observation and the second the excess
production with respect to the quota upon which the output price pendty is to be gpplied
(15).

n —_ n n
(15) XORT - XqORT + XfORT
n £ on
XQorr XoRrT

where x3, is the vaiable associaed to the production level of horticulturd crops

(ORT), while the other symbols have the same meaning as those used for the milk quota
condrants.

For both the milk quota condraints and the horticulturd crop condraints there is an
objective function for each aub-region, PROF", introducing a negdive income
component for the part of the production that exceeds the quota

This procedure can be replicated from regiond to netiond levd, replacing the sub-
regiond condrants with a sngle condraint that functions on nationd leve. This process
(which has not been usad in this dudy) could dlow for the introduction of agriculturd
policy sysem, such as the “Maximum Guaranteed Surface’, maintaining the production
paticulaities of each dngle sub-region thanks to the gathered information. This last
agpect could represent a highly ussful dement for agriculturd policy andyses, which are
increesingly having to corsder the technologicd, sructurd, production and economic
characteridics of the individud European sub-regions.

5. An agricultural policy application

The HPIM modd can be gpplied to many contexts for the evauaion of agriculturd
policy and the changes in the maket vaiables tha effect the farmers choice of
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production. The recent proposd to review the Common Agriculturd Policy offers many
interesing idees for the implementation of the FIPIM modd. In fact, the new agriculturd
support mechanisms that meke the Mid Tem Review (MTR) a red ad sysem reform,
can be integrated within the modd through the formulation of suitable policy condraints
To this end, the main agriculturdl intervention tools — the principle of decoupling farm
ad and dynamic modulation, have been introduced in the FIPIM modd.

5.1 The scenarios and structure of the policy evaluation constraints

On the bags of the above information, the FIPIM modd has been gpplied to an Itdian
region (Emilia Romagna) to evduae the effects of the new EU support measures in the
agricultura sector. In particular the following scenarios have been identified:

Basdline. The base scenario on which the comparison is carried out is represented by the
Stuation recorded in 2003, obtained by updating the results obtained'® using the 1999
cdibrated modds (goplying the new levds of ad and the maket price vaidion of
agricultura produce according to the forecadts of the FAPRI-Iredland modd).

1. Modified CMO (Sm _CMO). The firg red policy scererio is the updating of the
compensatory payments for the COP crops on the bads of the indications
incdluded in the reform proposa. In this scenaio the ad remans coupled to the
processes, supposing that there are no changes to the type of support system.

2. Decoupling (Sm D). The ad recaculated according to the previous scenario is
atributed to the macro-fams in each sub-region in a de-coupled manner,
maintaining a part of the specific aid for those processes that have been expresdy
idertified inthe MTR.

3. Decoupling and dynamic modulation (Sm _DM). This scenario foresees the full
goplication of the Mid Teem Review. The dynamic modulaion and decoupling
condraints of the aid have been activated.

As far as the decoupling of fam ad is concerned'’, this is subordinae to the
exigence of admissble agriculturd surfaces to which the due payment is linked!®. The
FIPIM modd takes this intervention mechaniam into account through the formulation of
the following condraints:

ham" £ hDIR"

ham" +hamd” = § xh! + § xh" + xhs" + xhb"

\

(16)

16 The updating has been done by applying the new levels of aid and the market price variation of
agricultural produce to the results of the 1999-calibrated model, as foreseen in the FAPRI-reland model.

1" The MTR foresees the provision of aid to farmers who have historically benefited from direct support in
theform of asingle payment not bound to specific crops, which can be destined to all productive farm
processes and is therefore independent from any allocational choice made by the farmer.

18 Theoretically the number of hectares admissible for aid could be lower than the number of rights held by
the farm.
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where hDIR" is the number of rights cadculated by the sum of al the hectares benefiting
from the specific ad during the year of cdibration, induding dl the forage land; hamd"

is the devidion variadle rdating to the land admissble for ad but exceeding hDIR" that

will not recaive any payment even dthough it is entitted to. The firgd condrant of (16)
expreses the condition in which the number of hectares that can bendfit from the sngle

payment, ham”, mugt not exceed the number of rights acquired by the farm. The second
condraint, on the other hand, establishes the equivdence between the land admissble for

ad and the surface dlocated to farm processes, incduding the st-asde and fdlow
aurfaces in accordance with the good agronomic practice. In the ad decoupling policy

scenaio the varidble ham” benefits from a bonus, aid", equd to the vaue of the right

caculated according to the ndructions in the MTR proposd. The sngle payment is part
of the dynamic modulation process .

5.2 —Somereaults

The gpproach used in andysng the impact of the EU Mid Term Review dlows us to
isolate the angle effects of the modifications to the intervention measures. In this case the
FIPIM modd has been goplied to the fams of the Emilia Romagna region that applied
the Reg. 1765/97 in 1999 with the am of evduding the impact of the MTR. This
andyss concened the 24 regiond dtimetric aress from which, usng a process of
segpardtion according to the franchise threshold, 48 sub-regiond modds were obtained,
which, during the smulation phase, were induded in a single regiond modd according
to the previoudy described procedure.

For reasons of brevity, the aggregated data is shown for the 9 provinces within the
Emilia Romagna region concamning the effects on cered surface, the overdl dze of the
subsdies concerning the Sngle measures and the variation in grossincome,

Sating with the andyss of the dlocationd behaviour concerning cered surfaces
(teble 3) we can see the dynamics in play in the different provinces of the region,
subdivided according to the franchise threshold criterion.

Thexe reaults show how the updaing of compensaion only (SIM_CMO scenanio)
would have a very low impact a regiond leve both for smdl fams (in_franchise fams),
which would increese the ovedl cered suface by 1.3%, and for lage fams
(out_franchise fams), which would dightly reduce the surface for this category of
processes. It should be underlined thet the response of the farmers in the single provinces
iIs not however uniform, with farly diverse behaviour shown for both smdl famers
(Parma +3.1 %, Ferrara —0.8%) and large famers (Parma and Reggio Emilia + 1.8%,
Ferrara—2%).

The grestest impact on cered famers in the region seems to be due to the passage
from a partidly coupled ad sysem, to a fully decoupled one. In fact, the introduction of
this scenario would cause an overdl reduction of cered surface by 15% for the in
franchise faams and around 10% for the farms subject to modulation. In dsolute terms,
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this_ data would mean a reduction of around 40,000 ha of cered surface for the whole
region.

Also in this case, the gpplication characteristics of the sngle provinces seem to be
farly diversfied. In the smdl farms the reduction in production is between 18% (Ferara
and Bologna) and 10% (Piacenza and Forli), while for the larger farms the cered surfece
reduction would appear to be between 13% (Parma) and 5% (Reggio Emilia).

This scenario would not be modified by the introduction of modulaion, (which
involves only the large fams) showing how this measure would not prompt the farmers
to modify their own production organisation.

The judification of the different behaviour in the dngle provinces is due precisdy to
the variability of process profitability that can be seen in each province, and above dl to
the profitability with respect to other “competitor” processes operaing in he same fams,
such as indudrid crops and forage for catle faming, which vary in sze according to
economic convenience, and in this study is not described for reasons of brevity.

TABLE 3: Vaiation of cered surfaces following the gpplication of the M TR scenarios
(Vduein Haand in %)

Cereds
Class Provinces Baseline Sim_CMO Sim_D Sim_DMfSmCMO SmD S | Sim_DM
(ha) (var. %)
Piacenza 13821 14011 12393 12393 14 -10.3 . -10.3
Parma 18684 19267 15613 15613 3.1 -16.4 . -16.4
Reggio Emilia 14703 15097 12157 12157 2.7 -17.3 ' -17.3
Modena 17994 18250 15540 15540 1.4 -13.6 . -13.6
Bologna 30939 31269 25213 25213 11 -18.5 . -18.5
IN Ferrara 11696 11602 9512 9512 -0.8 -18.7 -18.7
Ravenna 19436 19566 16923 16923 0.7 -12.9 ' -12.9
Forli 16638 16772 14914 14914 0.8 -10.4 ' -10.4
Rimini 6756 6778 5763 5763 0.3 -14.7 ' -14.7
Emilia=Romagna 150666 152611 128028 128028 1.3 -15.0 ' -15.0
Piacenza 34126 34286 30096 30086 0.5 -11.8 -11.8
Parma 15391 15663 13325 13324 1.8 -13.4 -134
Reggio Emilia 11615 11827 10994 10996 1.8 -5.3 ' 5.3
Modena 23528 23640 21544 21544 0.5 -8.4 -8.4
ouT Bologna 41294 41386 37252 37250 0.2 -9.8 9.8
Ferrara 74486 72983 67234 67228 -2.0 -9.7 9.7
Ravenna 18207 18305 16049 16048 0.5 -11.9 -11.9
Forli 7074 7133 6232 6232 0.8 -11.9 -11.9
Rimini 2279 2283 1939 1939 0.2 -14.9 -14.9
Emilia-Romagna 228002 227506 204665 204645 -0.2 -10.2 -10.2

The solutions of the FIPIM modd provide the policy mekers with a grest amount of
information concaning the variation of some important economic dimendons that guide
the farmers choices, such as the amount of ad received, the gross sdegble production,
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the totd production cogts and gross margin. In this paper, the anadyss concentrates on the
changes in the levels of SGP, ad and the variaion in gross magin & sub-regiond levd
and the type of farm subject to modulation (table 4).

The andyds of regiond SGP shows a generdised reduction dating with the ad
modification scenario (Sm _CMO) only. This result is judified by the change in market
price of zootechnicd products thet, according to the GTAP forecests used in this sudy,
See a reduction in the price of milk with respect to 2003 of dmog 16%. This effect can
be paticulaly noted in the provinces of Pama and Reggio Emilia, which are the two
provinces with the highes vocation for milk production, where aove dl for the in-
franchise fams, the SGP is reduced by about 10% in Pama and as much as —13%in
Reggio Emilia The reduction in SGP vdue mug therefore not be seen as a reduction in
overd| efidency of the fams subject to the policy changes By examining the progress
of the gross margin, the reduction in SGP, in paticular in the decoupling scenaios, this is
judtified precisdly by the fact of having reached a higher levd of effidency, following the
excusion of those processes with low prafitability.

At regiond leve, the adgptation of yields to the MTR leads to an increase in the cost
of the CAP despite decoupling and modulaion. As far as the “in-franchisg’ group is
concerned, the subsidies are increased by about 20% with respect to the 2000 basdine.
On the other hand, the results of the “out-franchisg” farms show an increase in ad levels
of aout 15% in the fird scenario (Sm_CMO) and 12% in that with decoupling only,
while for the third scenario (Sm_DM) the modd shows an increase of 3.3% with repect
to 2003 following the activation of modulation condrants.

The gengdised increese in subddies is generaed by the combined effect of the
recdculation of the CMO ad according to the MTR regulation proposd and the
introduction of new, complementary subsdies such as those rdaing to the referred
individud milk quotes Among dl the provinces only the group of large fams in the
province of Racenzashowsareductioninad in al scenarios

On the bass of the IACSAGEA data, the “out-franchisg’ group in the province of
Feraa uss 26% of ovedl ad recdved within the Emilia Romegna region, which
demondrates thet this province is certanly the mogt specidised in the production of
crops digible for public support. The provinces showing the largest increase in support
ae Pama and Reggio Emilia, with vaiaions of as much as 40%, which bendfit large
farms only. This reault is due to both the varidion in the level of ad and the introduction
of extra bonus on the milk quota.

The effect of this ad has a direct impact on the sub-regiond gross margin, which in
this case can be interpreted as a vaidion in the added vaue of the territory as aresult of
the gpplication of the policy messures For the large fams the cut in ad under the
Sm DM scenario causss a modest reduction in gross magin (-0.2%), which is in
contragt to the trends of the previous scenarios, where the gross margin incresses. To this
end, it is intereding to note how the highest growth in profit is recorded precisdy in the
decoupled ad scenario (+1.3%). This result is probably due to the increased production
gpecidisation in those activities with the highest added vaue. The fact that there is no
direct link between the production process and public support actudly adlows the modd
to trandfer the aid to the modt efficient farm processes.
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The obsarved phenomenon is dso reproduced in the smdl fams where the gross
margin undergoes a less conddent reduction in the decoupling scenaio then in the
coupled ad scenario, despite the fact that the overdl ad is less. The in-franchise fams
ae gengdly those with a smdler average sze than the out-franchise ones, and for this
reason are conddered less efficient because they are less gpecidised. This may explain
the trend of the reduction in faam margins for these fams, even if the vaiaions in the
level of support are much gregater than those for the group subject to modulation.

Table 4: Reaults of the FIPIM modd on economic Szes

Ecomoithic Walues

CLASS Provinee ;'::I':;"I:': Baseline Sim_OCM  Sim_D  Sim DM | Sim_OCM Sim_D  Sie_DM
(000 Euro) War. &)

IM-Franchize Enlagna GSP 117,150 LEERES 10,07 waoaE o AT ] |
Subzidias 11 953 13415 13547 13387 1.9 1186 114

Gross Margin 55 J24 56,495 E7 913 E7 213 0.5 1.6 1.6

Ferrarz GEP a gz 1,50 20 BES 23 BEh n.2 .5 45
Subsiding 6 B0 7ATE 7403 7403 | 0s T4 74

Gros= Margin 13 387 20 D0E M EE87 20332 iz Tr 7T

Focli GEP 118 004 M&103 112 B985 112 856 B 2.7 2T
Subzedies £ B =1 &8N =1 -Th | 14.0 14.7 14.r7

Gross Margin 61,560 51,265 B1 435 51 436 L5 n.z 2
Maodana GSP 73342 58,560 B5 571 B5 A7 5.0 AbA Al
Subswlias 8122 1nim 122 22 2.4 26 246

Gross Margin 45515 44,112 44 245 44 245 3.1 1.3 A3

Piacenza GSP 55059 EE 796 B4 7a7 54 TE7 39 57 57
Subsidies 5 264 53997 Eod6 = 1359 130 130

Gros=s Margin 34371 4181 34 B27 34 B27 2.0 0.y a7
Fanmna G5P 8924541 4,194 B2 B g528/9 5.0 04 Ab4
Subsddizs f B3z 10,764 ek 10,738 41.0 40.7 407

Gross Margin 55239 51,207 s2E2E S2428 5.0 4.4 4.4

Rasenns GEP 56673 g85480 gamnz 53712 1.3 5.2 5.2
Subsidias T A a3 B4 a.041 B B2 a2

Gros= Margin 34 AEa 3 510 5 490 3540 | 0 10 18
Reegio Emdia GSP a5 054 b1 TAER3T TIRT E: I 134 134
Sub=dies 6197 3812 BEE05 5 EO5 423 4232 422

Grozs Margin 45, 7ES 45 541 45 574 ;574 .6 4.5 45

Rimire E5P 37 081 16 35 5657 35567 8] 4.1 4.9
Subsdizs 1535 1450 1560 1.560 b8 L] 6.5

— GrossMargin 1952 19767 19877 13877 | 04 14 1.1
Emdlia-Romagna GSP ERT 265 Ea03048 16,122 B16,122 4.0 73 7.7
Subsidias G305 72,250 T2I74 T4 19.8 19.5 18.5

Gross Margin - rB1ES 364 674 OdAT4 1 2.2 0.5 15
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Table 4: Reaults of the FIPIM modd on economic Szes

Economic Values
\

CLASS Provinee 5‘;‘:;:;":': Baseline  Sim_OCM  Sim D Sim_DM Sim_0CH Sim_ D Sim_DM
(000 Eurn) i War. %)
JT-Franchize  Bologna GSF Z4010z 23440 1B FHAS F] 313 13
Subsidies 19354 71,243 21733 12530 g 57 ]
Grozs Margin 135180 13B3ET 1WABE 134478 | 02 n.r a5
Ferrars EEp M 325 271758 2e8 25 X0 478 bz 09 40
Subsidias 45 0ES 6401 55 67 s1844 e 195 0.4
Gross Margin 180 g0 138,365 191 085 TEG A2 LB 5.7 ad
Foeli GEP 33768 3EAx 1135 1313 1.0 1.9 14
Subsidins 2 575 750 2871 2F4d 114 114 27
Gross Margin 13 456 19,35 19533 13306 o5 04 a8
Modena GEF s w740 oG 40 95 977 24 3z EF]
Subsiies 1247 14,285 14175 13088 145 119 52
Gross Margin 53211 &3 00 B3 GTE 62 551 03 0. A0
Fiacenza GEP 164 306 162,192 161,274 161 274 1.3 A8 14
Subsadias 15809 14,5320 12755 1 548 5.6 19.3 6.9
Gros= Margin 100,261 100,256 100 7 93 gan .0 0.2 14
Parma GSF 1M E®/ N7 OET 111438 111 4% ET) a4 14
Subsidies 7185 ana B2 8,365 5.6 227 157
Gross Margin 65243 26,185 EG 430 65 935 30 27 a3
Raverina GEF 10654z 105956 104150 104,148 0 2z 22
Subsslies 8 403 9,149 8,116 8269 B4 8.4 AT
Grogs Margin 51,247 51,264 B1,785 50,3 0.2 0.8 05
Reggin Emdis GSP g372a 79412 a0 7303 5.2 5.5 55
Subsadias 5593 773 O k- F2s nr e 258
Grosa Margin S0EET ABEE 49 243 Sam T 28 16
Rimirs =SF 15504 16,48 15 750 15 750 i A5 45
Subsidies B35 a37 241 509 123 127 ar
Gross Margin 778 8755 BE1S a782 o2 0.4 0.1
EmiliaHomagna  GGF 113 pa 1122386 1100542 1400083 | A4 33 33
Subsadies ME285 13EIET 13435 12 154 12.0 13
Grogs Margin EEF A3 B2 150 556 762 BEERT2 } 06 1.3 0.2
‘milia-Romagna  Total GSP 1805311 176323 1 7i6G64s 1716205 .3 4.9 44
Subsadias 173 530 L 24 403 194 NE 16,7 145 a8
Gross Margin @ 107EE05 1070335 IQEIEE 1071245 | 0A Y K|

6. Conclusion

One of the grestes difficulties in condructing regiond agriculturd policy andyss
models based on micro-economic informeation lies in the access to data able to correctly
reflect the behaviour of the famers and the avalability of suitable andyss methods.
This difficulty is combined with the nead to condruct modds that provide ever more
detaled information a sub-regiond levd, as it is a this levd tha the vdue of
compensation for many processes subject to EC ad is defined (cereds, oil and oleaginous
crops, €tc).

From this dating point gorings the need to find dterndive information sources to
the dassc datidicd daa, which can however reflect the characteridics and drategies of
the farmers in terms of dructure, adopted production organisation, production capacity
and rdations with the maket. This information is esdly avalable today tharks to the
integration of the FADN and IACS dadbanks Depite their cregtion for completdy
different purposes, after suitable data processng these databases are able to provide a
precise picture of the agricultura sysem in a given teritory, without jeopardisng the
information and the later universe return phese.
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It is precisgly the use of Satisicd sources with the above-described characteristics
that dlows us to apply specific methodologies such as PMP, which not only alows us to
reproduce the characteridics of the companies in a region, but dlows us to etimate the
behaviour of the farmers faced with the variaion in agriculturd policy choices, darting a

the smdlest levd of detall, the sub-region.

The integration of the two databases with the PMP methodology is an important
dep forward in the andyds of the effects of the agriculturd policy meesures, because it
dlows for the laer aggregetion of the modds moving the andyss from sub-regiond, to
regiond and to nationd levd.

The regiond and ndiond modd is chaacterised by a high levd of flexihility,
which dlows us to join together sub-regions with amilar adminigraive and dimatic
characteridics. Moreover, the posshility to obtan “locad optima” solutions alows us to
put regiond and ndiond condraints into the modd, thus being ale to predict more
correctly the effect of the policies on every singleregion.

The agriculturd policies that can be predicted are those rdaing to the variation of
compensation, different methods of payment (coupled and decoupled), reductions in
payment (moduletion) and quota policdes. The modd dlows us to messure the
quartitative and quditative effects in teems of: use of the soil, crop supply, amount of
totd income for famers totd cost of the policies a regiond and sub-regiond levd and
vaue of the margind cogt of the soil factor.
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