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A multi-regional general equilibrium model to asses policy

effects at regional level

Lovo S. , Magnani R. and Perali F.

Abstract

This paper develops a multi-regional general eguilim model (MEG-R) to compare the
social desirability of the CAP reform in the thr#alian macro-regions: North, Center and

South. The model employs a mixed complementamefrark that allows for the decision of
not producing a particular crop in one or more regs and presents an attempt to model
interregional trade flows. The model incorporatele tlinks between production and

consumption that characterize farm household’'s b&htaand allows for heterogeneous

household responses across regions. Results shgenaral tendency to reallocations from
cereal crops to forage that appear more severeha $outh. In this region, the reduction in
crops cannot be translated into an effective exjpen®f fodder and could lead to the

“deactivation” of the land.

Keywords: Multi-regional general equilibrium modé&rm households, interregional trade

JEL classification: C68, R13, Q18

1. INTRODUCTION

Environmental, morphological and climate conditiasy significantly throughout the
Italian territory with consequent effects on thestdbution of agricultural and livestock
activities. In this context, policy interventions agriculture may produce diversified effects
among ltalian regions which should be taken intooaat to ensure that costs and benefits are
adequately distributed within the country. It isfatt well established that “what appears to be
good for the nation may not necessarily be gooceémh of its regions” (Bendavid-Val, 1983)
which again suggests the need for a regional-dieggded analysis in line with the overall
purpose of an integration of regional and natiodalveloping objectives. The policy
implications of this trade-off can be fully captdrenly if the macro model is developed with a
regional detail as it is done in the present retear

In this paper we analyze the effects of the totlodipling scheme as introduced by the
Fischler CAP Reform of June 2003 using a multioegi general equilibrium model. The
reform is aimed to decouple the payments from $ipetarming activities, safeguarding
agricultural incomes by ensuring a certain incomgpsrt. The choice of this particular reform,
although dated 2003, is motivated by the possybdit comparing our regional disaggregated
results with the national-level ones proposed imigia et al., 2004). This exercise helps to
highlight the advantages of a regional disaggrebptdicy impact analysis. The multi-regional
general equilibrium model (MEG-R) employed in thtsdy is designed to compare the social
desirability of the total decoupling scheme propobg the reform in the three Italian macro-
regions: North, Center and South. Departing from ttational general equilibrium model
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(MEG) presented in (Finizia et al., 2004), the MRGdd some important features that help to
better represent farm household behavior. In centsth the MEG and most of the general
equilibrium models adopted by developed countri@s’ernments, where the impact analysis is
based on the assumption that all crops are produacaki regions, in the MEG-R the territorial
distribution of agricultural activities is takent@naccount. Moreover, while it is common to
model the representative farm using a unique agtgegroduction technology separated from
the consumption decisions, this model incorporates link between the production and
consumption side of the farm household and alldvsrefore, for heterogeneous household
behavior across regions. A further contributiorthed model is in the modeling of interregional
trade flows of agricultural commodities, which exd the current available information and
helps to assess the regional implications of tfarme

Total decoupling gives the market back both thecallive and the redistributive function
thus favoring greater efficiency in the use of teses in activities and areas of greater
comparative advantage. Results show a generalriepde reallocations from cereal crops to
forage in all the regions. The comparison of oguhs with the national level ones obtained in
Finizia et al., (2004) reveals the advantages mggonal disaggregated analysis. The tendency
to forage appears to be more severe in the Southewhowever, the reduction in crops may not
be translated into an effective expansion of foddeaen the limited capacity to expand of the
local livestock sector. This could lead to the ‘cieetion” of the land which could be left
unproductive. Moreover the labor resources freedhia process may not find an efficient
allocation in the other sectors of the economy cWlis a major concern in the South of Italy.

This paper proceeds as follows: section 2 desctheesegional differences and the main
characteristics of the CAP reform, section 3 pres#me main features of the regional general
equilibrium model (MEG-R) which is fully reportedh ithe appendix A. The regional
disaggregation of the Italian agricultural SAM isported in section 4 followed by the
description of the data sources (section 5). Thmulsitions conducted are shown in sections 6
while section 7 reports and discusses the restgistion 8 compares our regional disaggregated
results with those obtained using the national g@regjuilibrium model presented in Finizia et
al. (2004). Finally, section 9 concludes.

2. THE REGIONAL CONTEXT AND THE CAP REFORM

The agricultural sector in Italy has recently exgeced a contraction, in particular, with a
negative tendency in the number of farm househdidtat, 2002). In the northern regions,
however, this trend is not accompanied by a coamspnt reduction in cultivable land which
implies a restructuring of the sector with largemé as the result of fusions and mergers. In the
Center and South of Italy, instead, the declinéhefprimary sector has been brought about by
the reduction in the number and the size of thecalgural enterprises, enlarging the differences

1. Farm households correspond to the 95% of totahtta@nterprises in agriculture
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between the productive structures of the three oaeemions (Inea, 2003). As far as the
agricultural products are concerned, cultivatioresdistributed along the country in accordance
with a combination of environmental conditions aubsidies opportunities (Table 1). The
60% of cereal products is produced in the nortlegions, although only the 39% of the land
devoted to cereal production is located in the NoMoreover, while rice is predominantly

grown in the North, durum wheat is scarcely cuttdh Livestock is also concentrated in the
northern regions, with the exception of the shewp goats farming. On the other hand, olives,
citruses and vegetables are mainly produced isdhéhern regions.

The three macro-regions differ also in terms of thede of organization of the
agricultural activities. Individual entrepreneugshiwhich is the most adopted form of
management, prevails in the South while compamespartnerships are mainly located in the
north-eastern areas. Family labor is largely engdioin all the territory; the percentage of
agricultural firms employing only family membersries between the 79% of the southern
regions to the 95% of the North-western ones. Maggowhile in southern Italy the married
partner usually co-participates in the farming\atiis, in the North a large contribution from
other family members and relatives is observeat|2002).

Table 1 - Regional Production Choices (in valudlionis of Euros and in percentage)

Products North Center South
1 | Soft Wheat 69% 22% 9%

2 | Durum Wheat 24% 76%
3 | Rice 100%

4 | Corn and Other Cereald 82% 8% 10%
5 | Fodder (Maize Silage) 50% 12% 38%
6 | Non Irrigated Fodder 74% 3% 23%
7 | Potatoes 25% 10% 65%
8 | Tomatoes 44% 8% 48%
9 | Other Vegetables 26% 28% 45%
10 | Sugar Beet 70% 13% 17%
11 | Soy-Bean 100%

12 | Other Industrial Crops 16% 68% 16%
13 | Raw Tobaccos 18% 35% 47%
14 | Grapes 37% 19% 45%
15 | Olives 8% 92%
16 | Citruses, Fresh/Dry Frult 42% 7% 51%
17 | Floriculture 76% 10% 14%
18 | Bovine Milk 73% 5% 21%
19 | Bovine Meat Livestock 66% 8% 26%
20 | Forestry 42% 39% 20%
21| Sheep and Goats 10% 23% 67%

22 | Pork, Chicken, Rabbits 48% 23% 29%

The Fischler CAP Reform of June 2003 has introduesdmain pillars: the decoupling
of the direct aids to producers starting from y2@@5 (cutting the link between subsidies and
production) and the introduction of the single paytnscheme. Part of the originality of this
reform stands in the opportunity given to membertedt to choose between full decoupling or
different partial decoupling options (up to 25 marcof the arable payment, for example, can
remain tied to production), in order to contain #igandonment of land, which have to be
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implemented between 2005 and 2007. This choice lmeaynplemented at national or regional
level and it is limited to the cereals, beef, sharg goat sectors. Moreover by August 2004,
member States may also decide to allocate paymaemegiional level. Regional ceilings are to
be established and divided among the farmers imagon. All farmers may apply fagingle
farm paymentsannual income transfers independent of their ycthidn and supplementary to
their income, which are based on the historicaitlentent over the 2000-02 reference period.
All direct payments given to farmers will be thesduced in the period 2005-2012 in the
proportion of 3% in 2005, 4% in 2006, and 5% frod®2 to 2012. Premiums below EUR 5000
are exempted. Eligible farmers have to match entént rights with land in agricultural
production (all land used for fruit and vegetahkesxcluded). Specific support schemes have,
however, been introduced for particular producthsas durum wheat, protein crops, rice, etc..
Therefore, the main aim of decoupling is to ensgreater income stability for farmers,
allowing, at the same time, production being mosgket oriented. Particular conditions have
also to be met; good agricultural conditions fandaenvironmental, food safety and animal
welfare standards must be ensured and some complieiiteria (set-aside requirements for
example) must be satisfied.

3. THE MULTI REGIONAL GENERAL EQUILIBRIUM MODEL - MEG -R

The multi-regional general equilibrium model (MEG-Rcludes 45 productive branches
and places particular emphasis on the agriculsgetor. As illustrated in Appendix, agriculture
is disaggregated into 22 agricultural sectors gioreal level (North, Centre, South). The agro-
industry, divided in 9 sectors, the other industrdisaggregated into 7 sectors, and the services
are instead considered only at national level. Esetior produces a single output, using
intermediate goods and primary factors according two levels CES production function. The
agricultural sectors use 5 production factors: lé&idtinguished in three types as shown in
Appendix), agricultural capital, labour (distingesl in independent farm labour and dependent
labour), and animals (distinguished in four type®ther sectors, instead, employ two
production factors: non agricultural capital anddar. The MEG-R distinguishes two
institutional sectors, the households and the gowent. Farm-household are disaggregated to
represent the agricultural production-consumptipecicities of the North, Center and South
of Italy. Remaining households are distinguishet:ii rural household type, and 3 urban
classes (low, medium and high income). Althougts tbiassification permits an accurate
distributional and welfare analysis of the impafcagricultural policies (Finizia et al., 2004), a
special focus is placed on rural farm household&chviare disaggregated and modelled at
regional level. International trade is introducedtihe model by considering two trade areas:
European Union (EU) and the rest of the world (RoWhe model incorporates the main
features of the CAP reform (OECD, 1988; Weyerbrdt®98; De Muro et al., 2001) and is
designed to compare the social desirability ofttital decoupling as proposed by the reform in
the three Italian macro-regions.
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The MEG-R model is comparable to other national e®dsed for policy analysis such
as the French MEGAAF (Gohin et al., 1999; Gohinp20and distinguishes itself for the
regional features and the modeling of the farm Bbakl unit. The entire model is reported in
the Appendix A while, in this section, the most ormjant features are summarized.

A. Production choice

In the MEG-R we adopt a mixed complementary fram&wWMCP) based on the Kuhn-
Tucker theorem which allows for the decision of poiducing a particular kind of crop in the
different regions (Lofgren et al., 1999). The optation problem includes both strict equality
and inequality constraints. Each inequality is ddkto a bounded variable with a slackness-
complementary condition. This allows us to takeoirgccount the distribution of crop
productions across regions, i.e some crops ar@rmeduced in all macro — regions. Changes in
agricultural policies may alter the necessary cion and affect the crop portfolio choice of a
particular region. Production choices are basetherassumption that, in equilibrium, market
prices equal the marginal costs of production ithesector and region. When the assumption is
violated and marginal costs are greater than ewiénmues, production does not occur. This is
summarized by the following complementary conditiemhere the slack variableXs;
(production of commodity in regionr) is bounded to be positive and the marginal costs,

ac, /oxXs, , cannot exceed the selling price of the product:
aCir _ _rp p —
(ﬂ Pdl(l. T ¢ )] Xsr =0. (1)

Where gx& > Pd, (1— rP +ci") and Xs, 0.

;
The selling price incorporates production taxe’s subsidies and penalties’. This
specification allows us to analyze how alternatef®rm regimes, which affect the selling price
of the product and the marginal cost of productiafiuence farmer decisions of producing a
particular type of crop given the technology ane fiactor of production available in the three
macro-regions. When contributes are decoupled, efcample, the effect is immediately
transmitted to the cost of land and therefore exdly to the marginal cost of production.

B. The farm household
The MEG-R includes 3 farm-household types desagiltime agricultural production-

consumption specificities of the North, Centre &@duth of Italy. Farm households are
modelled as small economies where the productiodncansumption sides are interlinked. The
household maximizes utility, which is a function lefsure and good consumption, given a
budget constraint which incorporates farm profiising the standard notation adopted in the
agricultural household model literature (Sadouletle 1995) the household problem can be
summarized as followed:
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maxU(c,c;)
st g(al)=0
PeC = Pga+w(l®-1)

c +I°=E,

where U is utility, function of consumption good and leisurec; and g represents the
technology adopted to produag employing laborl. The household allocates the time
endowmentE, between leisure and labor supplyemunerated at price.

In the presence of perfect markets the model iarabe and can be solved sequentially
implying that consumption and leisure decisions rmagle given the optimal level of profits
determined in a first stage. Whether or not praduactconsumption and labor allocation
decisions are jointly determined (non-separabilings been discussed by several authors
(Benjamin, 1992). The presence of imperfect suliatiility between family and hired labor, as
considered in our model, for example, can leachtorton-separability of the farm household
problem. The price of family labor (shadow wagegiglogenously determined within the farm
household by the matching of the demand and supiplstbor interlinking the production and
the consumption side of the household. The endagesbhadow wages differ across regions
and allow for heterogeneous household behaviosadie three areas.

The production structure adopted in this paper astlme complexity to the simple
problem presented above; the imperfect substititials introduced using a multi-input nested
CES production function. In the second stage, #laevadded is obtained as a combination of
capital and labor where the latter is distinguigimizen family and hired labor to model the
imperfect substitutability. The consumption struetof the household is also extended to a two
stage procedure in which, in the first stage, tbeskhold chooses the optimal level of leisure
and composite consumption given the budget constiElne composite good is the combination
of all the products consumed by the household agdee using a CES function.

In most studies the simultaneous presence of bo#d hand off farm labor is not
explained by theoretical models (Sadoulet et &98). In our data, however this situation is
rather frequent as it is in most developed econsn@r model allows for the simultaneity
between hired and off farm labor by imposing impetfsubstitutability between on farm and
off farm labor, which means that household membkatsbit preferences over working on and
off farm, and by the weak complementarily betwegad) family labor and the other factors of
production.

C. Prices determination

We assume that goods are homogenous across regiphgng that the prices of the
agricultural products are determined endogenouslyational level. We introduce the large
country hypothesis (see Table 3 for the complstg dind we assume that domestic and foreign

2. Considering a CES function in the forfn(L, H , K), f (L,O, K) >0 only if the elasticity of substitution is greatben 1.
In the agricultural sectors the elasticities atd@®e lower than the unit.
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products are imperfectly substitutes following tAemington specification. In the factor
markets, land, livestock and agricultural capited assumed to be immobile across regions.
Their prices are determined at regional level tgiothe matching of the regional demand and
supply of factors. While price of dependent latmidetermined at national level, the shadow
wage of independent labor is endogenously detedminithin the representative farm
household.

D. The Common Agricultural Policy
The main features of the Common Agricultural Politgve been incorporated in the

model. The mid-term review allows farmers to use trectares declared for the single
decoupled payment for any agricultural activitytwithe exception of vegetables and permanent
crops. This determines a rigidity of land mobilégross sectors belonging to the two groups.
Farm producing wheat, durum wheat, corn, vegetalsleg-bean, and other industrial crops
must set-aside a minimum of 10% of the land deviteslich crops. Farmers, therefore choose
the land allocation that maximizes the total lamanuneration given the 10% set-aside
constraint. As far as milk quotas are concernealyction constraints can be introduced in the
model fixing the supply to the maximum limit instibnally imposed by the quota system. As a
matter of fact, the Italian milk sector is not implenting the quota system; the evidence shows
that production exceeds the allowed limits. Farnaeestherefore compelled to pay the penalties
on the quantity exceeding the quota. The tradebetiveen the higher production and the
payment of a fine is incorporated in the profitdtian. Finally we also considered the presence
of intervention prices. A MCP specification has iheelopted to model the stocking target. In

those sectors in which the CAP specifies a prioerfl(or intervention pricet5,i) when the

domestic pricePd, falls below the threshold, the excess supplyld & the government and
the government stock increases.

(Pd; -PR) DStock = 0. 2)

Where (Pdi —ﬁ)zo and DStock=>0 is the slack variable. The total stock equals the

initial stock plus the flow variabStock.

E. Land

Land is divided into three groups in accordancehwite technical, climatic and
institutional conditions (Table 2). In the mediuomy land is not perfectly mobile within the
three groups (A, B and C); this imperfect subsdiility is introduced with a CET function.
Because of the strong separability between thepgrdand cannot move from one group to the
other. In the intentions of the legislator, thi©iesme was devised to contain the effects on the
delocalization and migration of crops and to saéedtthis set of specialized productions from
distortionary effects. Land devoted to grapes farewproduction is maintained fixed in line
with the wine common market organization which isg® maximum quotas for areas allocated
to grapes plants. We model also constraints tosthtestitution possibilities of land across
production activities. The constraints are imposgdthe reform as in the case of farmers
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receiving the single farm payment who are not atoyproduce on their land permanent crops
(e.g. fruits), vegetables and table potatoes.

F. Interregional trade

This section presents a first attempt to modelinterregional trade flows of agricultural
commodities. Because regions are in general relgtimore open economies if compared to
nations, interregional flows are of fundamental émignce in multi-regional CGE models. In
the MEG-R interregional flows are determined by thedel, however little interactions are
allowed with the rest of the endogenous accourtis i due to the scarce availability of data
which prevented us from modelling trade flows imare detailed and endogenous fashion.
Interregional trade is determined by region spedfimestic trade balance and transport costs.
Commodity prices are determined in a perfectly ceiitipe national market as mentioned
above. Intra-regional traded commodity prices aagked up by transports costs which depend
on the distance between regibnghe regional surplus or deficikB, is determined as the
difference between region supply and demand otaljural commodities:

pﬂXBH::X$r+LﬁPMi4'XTH_'an_INT&'_aﬁEh

whereXs; is the regional outpuig{"M;and a; E; are regional imports and expor¥; is
the supply of transport servicesd, is the final demand of agricultural commoditiesl dNT;,

is the region demand for intermediate agricultin@uts. We assume homogenous products
across regions such that two-way trade is not aedyiit follows that interregional flows are
naturally determined from the region surplusesedicds'. A deficit region will engage in trade
with surplus region (or regions) such that:

PLXB, = DU XR P+, ),
R

wherep!. is the aggregate price of interregional flows?* is the national commodities
price. homogenous across regiorts, . is the exogenous cost of transport per unit of

commodity transported (function of the distanceneen macro-regions) ankR , . represents
the quantity shipped from regionto regionr.

4. THE SAM STRUCTURE

A SAM is a system of social accounts which repr@suthe economic flows in a
particular area. It describes the relevant featwkeshe socio-economic structure and the
relationships between the structure of product@@pital accumulation and the distribution of

3.We considered the kilometric distance between tbheernentrally located towns within each macro regithe Center region is
equally distant from both the North and the SoR#rugia located in the Center is situated 447 léloes far from Milan and 512
from Potenza in the South. The distance betweearidiand Potenza is 875 kilometres.

4. The algorithm employed to determine bilateral flasseported in the Appendix, equation 59.
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income and expenditure among househaidsa particular area. Because it is the natural
extension of an input-output table, it includeserrAndustry transactions, payments of
productive factors, household and government expeed as well as the transactions with the
rest of the economy. Additional accounts reportdistribution of income together with private

and public transfers which are essential for welfanalyses and give a comprehensive
representation of the circular flows of income witthe economic area of interest.

Figure 1 — Multi-regional SAM

Agriculfture Other | Agricultural Factors Farm Households Other Capital _
Factors ; Gov RoWW | Total
NORD CENTER SOUTH |SEEIOTS | NORD CENTER SOUTH NORD CENTER SOUTH |heuseholds account
Agricufture IT T IT T C C C € PEX| NV |EXP | TOT
Other sectors IT IT T T C i i [ PEX| WM | EXP| TOT
NORD VA
Agricuttural
o [+ 12 VA TOT
Factors
SOUTH VA
Factors VA ToT
NORD Fl Fi TR
F
ikt CENTER A Fi TR i | ToT
Households
SOUTH Fl Fi TR
Other households Fi TR B | TOT
Gov PTAX PTAX PTAX | PTAX |[FTAX FTAX FTAX| FTAX [ITAX ITAX ITAX ITAX TOT
Capital account 5 5 5 5 GB TOT
Rest of the Wold IMP MpP Flo TOT
Total TOT TOT TOT TOT TOT TOT TOT| TOT |(TOT

There are two approaches to the development oflémagional SAM. The first requires
the integration of two (or more) previously constad regional SAMs, while the second
approach involves the disaggregation of a natiahewsAM into the sub-regions of interest
(Pyatt et al., 1984) and is employed in this studigwever, because there are both conceptual
and practical difficulties in the disaggregationtlotd SAM, in particular as regards interregional
linkages, an acceptable solution is, departing ftbm national SAM, to distinguish several
regions when classifying the most relevant vargljleuning et al, 1998). Figure 1 reports the
simplified SAM structure which accounts have be&aggregated at regional level using the
micro data employed for the construction of theiamatvide SAM, as explained in the next
section. The grey shaded accounts indicate theuatsohat could not be regionalized. At this
stage no information on interregional transactisnavailable, an attempt to derive and model
interregional trade, given some additional infolioratand assumptions, is done in the model.
The SAM content is described below.

Agriculture. This account is disaggregated into 22 agriculteeaitors. In the column the
use of agricultural inputs is recorded by regiomede three matrices (IT) report mainly
transactions within the same branch (diagonal) lin exception of the livestock sectors.
Other non-agricultural inputs are reported in téher sectors” row. Factors of production are
distinguished into agricultural and non-agricultuictors; the first ones are disaggregated by
region. Production taxes (PTAX)et of subsidies, are reported by region in thev&oment”
row. Finally, imports (IMP) of agricultural prodctire only available at national level. The
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demand for intermediate (by the primary and thesio#ectors) and final agricultural products
(by farm and non-farm households) is reported ia tbw. Public expenditure (PEX),
investments (INV) and exports (EXP) are also inethidnd are available only at national level.

Other sectors.This account includes 14 agri-food sectors, 7 $ties and 2 service
branches. In the row, goods are produced for irgdiate and final consumption (C). Products
are purchased by resident and non-resident agmaliland non-agricultural households and
sectors and by the government. Non-agriculturalose@mploy factors and non-factors inputs
in the column. Production taxes, subsidies and rispre also included and reported in the last
two accounts.

Agricultural factors. This account is disaggregated into 10 factors:eddpnt and
independent agricultural labor, agricultural cdpiBatypes of land and 4 types of animals. The
formation of value added (VA) in agriculture by imgis reported in the row. In the column,
factor remunerations enter farm household incomefactor taxes (FTAX).

Factors. This account includes factors employed by noneadiral sectors. It is
disaggregated into 2 factors: labor and capitaé fimctioning of this account reproduced the
one described above with the inclusion of factmome outflows (FIO) which represent the
factor payments to non resident workers.

Farm householdgHouseholds engaged in agricultural activities iobtlaeir income from
the factors employed in the farm and in other geqtel), from government transfers (TR) and
include incomes generated abroad (Il). In the ediseon agricultural factor incomes, it is not
possible to determine whether they are generatderor outside the region. In the column
household income is allocated to consumption, t@{esX) and savings (S) and distinguished
by region.

Other householdsIn this accounts households are distinguished faotal and urban
(high, middle and low income) households. The fiamihg of this account reproduced the one
of farm households.

Government.National government revenues are constituted Bgstaon agricultural
(distinguished by region) and other products. Tlaso include factor and income taxes
reported in the row. Taxes on products are repargeadf subsidies. In the column, government
budget is allocated to public expenditure and taspms and other social transfers. When
government budget exhibits a surplus (GB), governireavings are positive.

Capital account.Households and public savings are reported inrtve while the
investments formation, which disaggregation ataegi level is not possible, is recorded in the
column.

Rest of the Worldimports and exports are reported in the row andh& column
respectively. In both case regional disaggregasorot possible. This account includes also the
inflow and outflows of incomes.
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From another perspective, the regional accountseaorganized in order to form three
regional agricultural SAMs that sum up to the nadloone and which equilibrium at aggregate
level is ensured by a “closure” account includiny the non-disaggregated flows. The
statistical consistency across levels of aggregasoensured by the peculiar design of the
underlying information source which is the sameossrlevels. This representation helps to
highlight the link between individual regional panmhances and policy impacts and the national
aggregated outcomes.

5. DATA

The nation-wide SAM for 2003 is based on the InpuOutput table of the Italian
economy (1995) updated to 2003 which has been @atgnas regard the non agricultural
sectors and households, using information fromntdtéonal statistics institute (Istat, 2003) and
the central bank (Banca d’ltalia, 2003). As fattlas agricultural sector is concern, information
refers to the Socio-economic Survey of Italian fdrouseholds conducted by ISMEA in 1995.
The ISMEA data set comprises 5 survey types in ¢(aeFarm budget data (b) Input - Output
table (c) Stylized Time Use Budget (d) Householch&Lomption Survey (e) Household Income
Survey. The ISMEA survey was designed to buildlthput-Output table of agriculture for the
Italian economy and include the budget of the fagrbusiness along with the expenditure,
income, wealth and time-use component. The othéomaide sources of information, that is
the household expenditure survey conducted by tdlen Statistical Institute (ISTAT), the
household income and wealth survey run by the Bahltaly and the time use survey
implemented by Eurisko, are needed to extend thieuigiral SAM to the SAM of the whole
Italian economy.

Given the heterogeneity of the information souncs=d, the initial nation-wide SAM was
not balanced and the matrix accounts has been h&etbusing theCross Entropy Method
(Robinson et al., 1998). This method exploits tifermation contained in the initial matrix and
allows for submatrices and aggregates to be figexpéecific targets. In particular, we collected
disaggregate and complete information on importsexport from and to Europe and the Rest
of the World, taxes and contributes, value of potigm, value added components for non
agricultural sectors and household income and copsans. Agricultural data, e.g. inter-sector
transactions and value added components has beeaddléom the 1995 Input — Output table
rescaled in accordance with available data in 2008. initial unbalanced SAM, therefore, has
been obtained combining data released in 2003 amstreicted data based on 1995 information.
The Cross Entropy Methodhas been applied fixing the cell contents, whesagljregated
information was accessible (see above), and inofudbme more aggregated targets such as
value added in agriculture and in the agri-foodasc The balanced nation-wide SAM for 2003
maximizes the contribution of initial disaggregatefbrmation ensuring the correspondence
with national aggregate statistics.
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Table 2 - Regional SAM in millions of Euros

Agriculture Agricultural Farm Households Closure Total
North Center South factors North  Center South

Agriculture 1610 545 874 1028 374 843 72633 77908
Others sector 7045 2693 4708 34130 20605 25162 3404
Agricultural factors 11665 4356 11491 27511
Farm North 11665 48022 59687
Households Center 4356 36293 4064%

South 11491 35965 47455
Government -169 -267 56 19697 13414 15660 48391
Capital account 4833 6255 5790 16878
Closure 33301 33301
Total 77908 27511 59687 40648 47455 192912

During the regional disaggregation process, thra¢rioes of weights, representing the
contribution of each region to the national agtimal production, have been used. These
matrices have been constructed using micro datactetl by the 1995 ISMEA survey. They
contain the shares, in terms of inputs and facbmoduction employed and outputs produced,
of each region and referred to the 22 brancheshiohwthe agricultural sector has been divided.
They also include the shares of consumption expemdiby farm households in the three
regions. No information is available on the projoor$ of imports and exports of each region
therefore, at the moment, these accounts haveeaut thsaggregated and are considered only at
national level. Further development may involve dsaggregation of imports and exports on
the basis of data released by the national statisstitute also to account for inter-regional
trade. The nation-wide SAM 2003 has been multipbgdeach respective matrix of weights to
obtain the three RSAM. As far as the agriculturatter is concerned, the three RSAM
aggregate exactly in the sense that they add tigtoational SAM. A “closure account”, which
contains imports, exports, non agricultural secémsounts and non farm household accounts, is
needed to obtain the entire national SAM. The agapeeSAM is reported in Table 2.

6. SIMULATION OF THE CAP REFORM

The present work simulates the impacts of the paéznarios delineated in the mid-term
review of the CAP as approved at the end of Jur@8.28s it is well known, the aim of the
reform is to substitute payments “coupled to spetirm activities” with a lump-sum payment
which has no distortive effects on the markets fanchers’ allocation decisions. In essence, a
price subsidy and/or an income subsidy coupled spexific production is substituted with a
decoupled income subsidy which in fact transfeggpett from the products to the producers.
Farmers can thus optimize the activity portfoliocacling to the allocative information
conveyed through the market, ensuring Pareto effay. The single farm payment is the mean
of the payments received by the farm during theresfce period 2000-02 for cereals; protein
crops; oilseeds; rice; dried fodder; beef; sheepgoats and, from 2008, milk. Permanent crops
are not eligible. Further, there is a specific pagirfor the area at set-aside. The eligible land
has to be kept in good agronomic and environmeatadition and cannot be utilized to produce
fruit, vegetables and table potatoes. The impleat&mt of the reform requires adjustments to
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the common market organization mainly for certaiab& crops (cereals, oilseeds, protein
crops), and dairy products. Other products inteckdty the reform are dried fodder, seeds,
energy crops and nuts. In the simulation we congitese two main aspects of the CAP reform:
a) modifications of the market policies throughiaons of the intervention prices, variations
of the existing premiums and introduction of newrpiums for specific products (Table 3); b)
decoupling of the premiums: decoupling introducesirgle payment per farm starting from
2005, whose amount equals the mean of the totattdrayments received by the farm during
the years 2000-2002, for some productions (cerpatgeicn crops, oil seeds, rice, livestock,
sheep and goats and, from 2008, milk as we&hg payment corresponding to the set-aside area
during the reference period is attributed sepayatel

Table 3 - Simulated intervention and import prices

Sector Shocks

50% reduction intervention price to EUR 150/tonne
6% reduction import price

Payment proportional to the quota owned by the farm
6.1% reduction import price of dairy products

Butter 25% reduction intervention price

25% reduction intervention price

35% reduction import price

Rice

Milk

Sugar

7. RESULTS

The reform is expected to reduce the general lefvakttivity by providing incentives to
extensive production techniques reducing, at tineestime, the use of polluting inputs and the
aggressive pressure over the environment. In cesgitilations, the reform may also induce
shrinkage to minimum costs farming operations legquihe farm into a “disactivated” status.

Our results are in line with the spirit of the nefoand are reported in Table 4. In terms of
activity portfolio, there is a general tendencyré¢allocations from cereal crops to forage in all
the regions. The impact is particularly unfavoueatdr soft and durum wheat, soy-bean and
other industrial crops with the exception of corndquction. In the center region of Italy cereal
farmers traditionally face the choice of plantinther soft or durum wheat. In the pre-reform
situation, coupled premiums were giving durum wteeabmparative advantage over soft wheat
in terms of a lower cost to returns ratio. Undeteaoupled scheme, the terms of convenience
are inverted. However both durum and soft wheatlpetions are penalized by the reform in
comparison with other products.

Results in the fourth column of Table 4 show a éase in the production of both soft
and durum wheat and a notable increase in foragélel Center region. It is, in fact, more
electively efficient to switch to low cost pastupeoduction while receiving the lump-sum
payment based on the cereal production of theaeber situation. The same pattern is observed
also in the South (column 6); the production of lday increases considerably whereas both soft
and durum wheat suffer a decrease of 72 and 1@ iperespectively.
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Table 4 - % Change in production (Xs) and Dom&stasumption Prices (Pd) - Detailed
and aggregate results for the North, Center anthSgutaly

North Center South
Output Domesﬂc Production DO”.‘eS"C Production DO”.‘eS"C
Price price price

Soft wheat -2.9 -26.5 -72.3
Durum wheat -15.2 -18.7
Rice -3.2 -11.66 -11.66 -11.66
Corn 4.2 -4.42 6.1 -4.42 -0.1 -4.42
Fodder 18.3 -13.78 7.1 -13.78 2.4 -13.78
Dry hay -5.3 -21.18 113 -21.18 72.8 -21.18
Sugar beet -12.6 -6.4 -25.7
Soy beans -100 -23.58 -23.58 -23.58
Other crops -48.8 2.85 9.1 2.85 -41.6 2.85
Tobacco -23.4 40.17 -33.2 40.17 -18.3 40.17
Floriculture 3 -2.04 5.6 -2.04 2.1 -2.04
Forestry -3 -2.28 9.7 -2.28 1.3 -2.28
Total crops
Potatoes 4.5 -2.06 3 -2.06 3 -2.06
Tomatoes 1 -2.20 2.6 -2.20 4 -2.20
Other vegetables -0.7 0.37 0.5 0.37 -1.3 0.37
Grapes 0.5 -0.35 0.6 -0.35 0.1 -0.35
Olives -0.22 5.5 -0.22 -0.2 -0.22
Fresh/dry fruits 0.2 -0.30 4 -0.30 0 -0.30
Tot fruit/vegetable
Milk 2.1 -1.84 1.4 -1.84 15 -1.84
Beef 4.8 -2.40 2.8 -2.40 -1.6 -2.40
Sheep and goats -3.44 9.4 -3.44 3.2 -3.44
Other livestock -0.8 -1.37 2 -1.37 5.4 -1.37
Total livestock

While it is reasonable to expect that in the Ceatet in the North regions the reduction
in crops can be translated into an effective exipansf fodder, given the possibility of using it
in the beef and milk sector, in the South this @ewn is less probable given the limited
capacity to expand of the local livestock sectarstituted mainly by sheep and goat farming.
This could lead to the “deactivation” of the landiieh could be left unproductive although
maintained in good agricultural conditions. Thehig availability of forages should slightly
encourage the livestock production given the comsegcosts reduction. An increased of 5 and
3 percent in beef production is registered in tloetiNand Center regions while positive effects
are found in the other livestock sectors in thet@eand southern regions. The sheep and goat
farming sector also shows positive responses liothda Center and in the South. The drop in
rice production in the North is mainly due to tleeluction in the intervention and import prices.
The indirect impact has been limited by the impletagBon of the constraints imposed by the
reform that excludes the possibility to producdtfend vegetables on land with rights to the
single payment and by accounting for normative @ndéchnical constraints limiting the
variation. Despite this, productions not affected the reform, such as grapes, fruits and
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vegetable sectors, have taken moderate advantagdynfiom the availability of cheaper
factors of productions in all the regions. The agate effects by product category and region
show an overall negative impact of the reform aypgeroduction in all regions with a negative
standout result for the South. Fruit and vegetaldgsster slightly positive effects only in the
Center regions while the livestock and milk secfmeform positively in all regions.

Table 5 - Impact on interregional trade (quantity)

North Center South
Base Reform Base Reform Base Reform

Soft wheat 69 88 -72 -74 4 -14
Durum w. -528 -456 125 109 403 346
Rice 126 110 -49 -43 -78 -67
Corn,others 123 132 -51 -51 -72 -81
Fodder -108 -80 4 -6 105 85
Dry fodder 103 22 -36 -26 -67 3
Potatoes -60 -62 -17 -17 77 79
Tomatoes -175 -182 -34 -36 210 218
Other veg -974 -969 52 61 922 908
Sugar beet -1 1 4 5 -2 -7
Soy-bean -8 -43 5 14 3 29
Other crops -321 -357 370 414 -48 -58
Tobaccos -103 -96 27 15 76 81
Grapes -844 -845 186 188 658 658
Olives -1474 -1477 -105 -96 1578 1573
Fresh/dry fruit -598 -602 -137 -132 735 734
Floriculture 147 150 -63 -63 -84 -86
Milk 156 162 -222 -226 66 65
Meat -72 -38 -122 -125 193 164
Forestry -82 -91 69 78 13 13
Sheep/goats -401 -415 84 93 316 321
Pork, others -1039 -1107 525 538 514 569

Note: negative values indicate imports while fhasitive ones represent the amount of exports.

The impacts on domestic prices are modest. In @n egonomy, variations on domestic
supply affect both prices and the level of inteioval trade. As it is reasonable to expect, the
price changes are marked for non-traded products as forages and industrial crops. Further,
price adjustments are small in sectors where i&lg “small country”, because the domestic
price follows the international price.

The effects on agricultural production are transedito interregional trade flows between
the three macro-regions. Changes in the quanétlett are reported in Table 5. Although, given
the strong assumptions underlying the modelingntériegional trade flows, one might be
concerned about the reliability of the conclusidhs, results can give a broad understanding of
the response of domestic trade to production shddks contraction of the soft wheat sector,
for example, transforms the South into a net ingrosthile the North increases the trade toward
the other regions to satisfy their domestic demafd. a consequence of the positive
performances of the fodder sector in the southathcanter regions, net importers of dry hay,
trade volumes shrink; at the same time the deciieabe production of dry fodder in the North
further contributes to the reduction of interregibtmade flows.
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The impact on the portfolio of agricultural actig& in terms of value added captures the
dynamics of both the revenues and the costs ofuptmh. Firstly, the three regions differ
significantly in terms of the baseline portfoliohile in the North, vegetables, fruit, livestock
and cereals enjoy equal importance, in the Cemigderathe South there is a clear dominance of
the vegetables (38%) and of the Fruit oil and gsapector (45%). In the Center and in the
Southern regions, cereals for human consumptioselamportance; the negative effects are,
however, limited by the positive performance of twen sector. In the North, where corn is
mainly produced, this latter effect overcomes thiengages observed in the soft wheat and rice
sectors. Industrial crops, including sugar beetstabacco, loose importance in all regions and
in particular in the Center (-2%). The livestockdustry, including feed, gains about 1
percentage point in the Center and in the Soustighter increase is also observed in the North
(+0.5%).

Table 6 - Percentage Changes in labor demand atat farices and income

% Change in labour demand
North Center South
Dependent labor -1.36 -4.45 -1.49
Family labor -0.21 0.56 -0.47
% Change of Factor Prices
North Center South
Dependent Labor -0.09
Agricultural Capital -8.57 -13.95 -7.88
Land (average 15.31) 15.30 15.84 15.07
Farm households
North Center South
Equivalent variation 0.88 -0.72 -0.06
Change in income 0.96 -0.71 -0.07
Change in consumption 1 -0.7 -0.07
Change in leisure 0.6 -0.75 -0.06

Changes in agricultural labor demand are preseiediable 6. The imperfect
substitutability between family and hired laborgarporated in the model, implies a different
response in the demand for dependent and indepelatien. Family labor, although relatively
mobile across agricultural sectors, is less trambfe to non agricultural activities. The
contraction of the cereal and industrial crop sectesults in an excess of family labor supply;
this leads to a reduction in the (shadow) wageshvhrevent the demand for family labor from
falling. On the other hand, dependent labor, moabite, suffers a decrease in the demand
which is particular relevant in the Center. The renfiguration, therefore frees labor resources
in surplus for more efficient uses in other sectwrghe economy. The lack of capability to
absorb such excess supplies by other economicrsentry, however, be a concern in particular
for the South of Italy.

The impacts on factor demands affect factor renatieer (Table 6). We observe
negligible effects on the remuneration of dependeior. The negative impact on the
remuneration of agricultural capital is quite sfgrant and reaches -13% in the Center. A
politically sensitive impact of the reform is thaeoaffecting the price of land. The elimination
of coupled subsidieqer se,is expected to reduce the value of land. Howether single farm
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“lump-sum” payment represents an income effect whiaver-compensates” the loss by an
estimated 15 percent. Land prices respond siilaréll the regions. The final relevant effect
of the reform is on household incomes and invohath agricultural and other rural and urban
households not engaged in agriculture. As Tabledgvs, the effects on agricultural household
income and consumption differ across regions. Nontthouseholds enjoy an increase of about
1 percentage point in their available income whbitposite effects, although not economically
significant, are found in the Center where incoseeiduced by 0.7%. Incomes remain almost
unchanged in the South. Negligible effects are wfeseon rural households not involved in
agriculture, available income and consumption iaseeby 0.20 and 0.24 percent respectively.

8. A COMPARISON WITH THE NATIONAL AGGREGATED MODEL

In this section we borrow the results obtained wlith national general equilibrium model
(MEG), reported in Finiziaet al. (2004) to show how the regional disaggregation can add
useful insights to the analysis of the impact dfqyareforms. The comparison is here limited to
the impact on agricultural output.

Table 7 — Comparison between MEG and MEG-R results.

MEG-R MEG
Products North Centre South Average Iltaly
Soft wheat -2.9 -26.5 -72.3 -33.9 -27.8
Durum wheat -15.2  -18.7 -11.3 -36.8
Rice -3.2 -3.2 0.2
Corn 4.2 6.1 -0.1 3.4 -0.7
Fodder 18.3 7.1 2.4 9.3 16.3
Dry hay -5.3 113 72.8 60.2 30.4
Sugar beet -12.6 -6.4 -25.7 -14.9 2.5
Soy beans -100 -100.0 -80.7
Other crops -48.8 9.1 -41.6 -27.1 -20.7
Tobacco -23.4  -33.2 -183 -25.0 2.2
Floriculture 3 5.6 2.1 3.6 2.3
Forestry -3 9.7 1.3 2.7 2.2
Potatoes 4.5 3 3 3.5 1.8
Tomatoes 1 2.6 4 2.5 1.9
Other veg -0.7 0.5 -1.3 -0.5 -0.5
Grapes 0.5 0.6 0.1 0.4 0.2
Olives 5.5 -0.2 1.8 0.4
Fruits 0.2 4 0 14 0.3
Milk 2.1 1.4 15 1.7
Beef 4.8 2.8 -1.6 2.0 1.2
Sheep/goats 9.4 3.2 4.2 -2.5
Other livest. -0.8 2 5.4 2.2 2.4

5.This paper simulate several scenarios. We repogethelated to scenario D1 that corresponds taithalation
conducted here.
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Table 7 compares the average variations obtaingregating the regional results of the
MEG-R with the overall impact simulated using tlaional general equilibrium model MEG in
Finizia et al. (2004). The comparison shows thatgeneral, the national average effects
obtained with the MEG-R are in line with the prditios of the MEG. When analyzing the
results in more detail, however, it is possiblentice some important regional differences.
Considering, for example, the production of botlit smd durum wheat, the large negative
effect observed at national level appears to behnegs severe in the North of Italy. Similarly,
the positive effects in the beef sector are maastipyed by the households in the North of Italy
while in the South the effect is even negative. Midghe differences in the results seem to be
explained by the lack of regional detail that clteases the national MEG. The contrasting
results in the case of the production of rice, ceugar beet and tobacco, for example, are likely
driven by the regional availability of land, labcamd capital that are not taken into account in
the national aggregated model.

Another interesting result is that related to tmedpction of soy-beans. The use of a
mixed complementary framework in our MEG-R allows the choice of not-producing a
particular crop in a particular region. The prodtiof soy-beans in the North (column 2) is, in
fact, suspended. On the contrary the national MBE&scot allow for zero-solutions and the
negative effect on this sector, although largeniderestimated.

9. CONCLUSIONS

This paper explores the social desirability of tibtal decoupling scheme proposed by the
Fischler CAP reform in the three Italian macro-oegi, North, Center and South, employing a
multi-regional general equilibrium model (MEG-R)h& model allows for the decision of not
producing a particular product adopting a mixed plementary specification in the production
decision process. The farm household unit is madasea small economy incorporating the link
between production and consumption choices andragi®nal trade flows are endogenously
determined by the model.

Results show a general tendency to a reallocatmm tereal crops to forage in all the
regions. This tendency appears to be more sevehe iSouth where, however, the reduction in
crops may not be translated into an effective egioanof fodder, given the limited capacity to
expand of the local livestock sector. This coulddid¢o the “deactivation” of the land which
could be left unproductive. The reform induces erel@se in labor demand largely driven by a
decrease in hired labor. As regard the South ¢f,Ithe labor resources freed in this process
may not find an efficient allocation in the othexcwrs of the economy. An increase in land
price is observed in all the regions since thelsifgrm payment effect “over-compensates” the
loss due the elimination of coupled subsidiesld igtffects are, instead, observed on household
incomes. It is worth noting, however, that the dations conducted do not consider the quality
premiums and other product specifics aids whichimekided in the reform and which could
moderate the observed impact.
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The comparison of our results with the nationalelesnes obtained in Finizia et al.,
(2004) reveals the advantages of a regional disgaied analysis. A national level analysis
neglects the regional distribution of the factorgpmduction and provides average effects that
fail to capture the severity of the impact in pautar macro-regions.

The model could be further developed to considerghrtial use of certain factors of
production. For instance, decisions regarding tlecation of land, labor and capital should
consider also the possibility of idle factors. Mover, the MEG-R does not model the entry and
exit from the market of regional household farms.wiould be contradictory since the
representative household cannot exit the markas gitoblem, which is of particular interest,
should be addressed at micro level consideringptissibility of exit of each household in the
sample employing a mixed complementary framewoik &k the one presented in this paper.
These aspects will be developed in future research.
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APPENDIX —THE MODEL

Sectors definitions Type of land
1 Soft wheat Al
2 Durum wheat A3
3 Rice A
4 CEREALS Corn and other cereals Al
5 Fodder (maize silage) Al
6 Non irrigated fodder A3
7 Potatoes B
8 VEGETABLES Tomatoes B
9 Other vegetables and legumes B
10 Sugar beet A
11 Soy-bean Al
12 INDUSTRIAL CROPS Other industrial crops A3
13 Raw tobaccos A
14\VITICULTURE Grapes C
15|0LIVE Olives B
16|FRUIT Citruses, fresh and dry fruit B
17|FLORICOLTURE Floriculture and other products A
18|MILK Bovine Milk A2
19|BEEF Bovine meat livestock A2
20|[FORESTRY Forestry A
21 Sheep and goats A2
22 OTHERLIVESTOCK Pork, chicken, rabbits A2
23|FISH Fish and other sea products
Agrifood sector
24 BOVINE Fresh and preserved bovine meat
25|MILK PRODUCTS Milk and milk products
26|TRASF. CEREALS Cereal products
27|BREAD Bread products
28|PASTA Pasta products
29\VEG-FRUIT Processed and preserved fruit and vetgtab
30[0IL Olive oil
31|FATS Other vegetal oils, fats
32|FEED Feeds
33[TOBACCO Cigarettes
34|]SUGAR Sugar
35/WINE Wine
36|OTHER AGRO-FOOD IND Alcoholic beverages, beer, narohblic beverages
Other industries and services
37|FUEL AND LUBRIF Fuel and oils
38[ENERGY Electric power
39|WATER Water
40|FERTILIZERS Fertilizers
41|PESTICIDES Pesticides
42|0THER CHEM. PROD. Other chemical and pharmaceuticadywts
43HEAVY INDUSTRY Maintenance, machinery, constructiont.
44 TRCOMUNCRINS Transports and communication, credit aisdriance

45

OTHER SERVICES

Other services
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Sets Descriptions

i,yodly Sectors/products

al Al Agricultural sectors

nONOI Non agricultural sectors

sOSsSOlI Sectors belonging to small country hypothesis

lgoLol Sectors belonging to large country hypothesis

fOF Factors

EMOE Mobile factors

F'OF Immobile factors

tOTAOF Subcategories of land type A

jad Households

r,rr R Regions

Parameters

BOND, Treasury bill owned by households

c? Production payments

Cit Payment received per unit of facfeemployed

cjand Set-aside payment

Cfix; Decoupled payments

const Fixed ratio of government expenditure to GDP

Ef Endowment of land type A by region

m Fee applied on the quantity of milk exceeding thetg

P Intervention price

PiE” Price level in the European market

prov Price level in the rest of the world market

T Direct tax rate

TiM Tariff rate

rip Indirect tax rate on production

Ti'VA Indirect consumption tax rate

TOTtime Total time available

trm Unit transport cost from region r to region rr

Xsi Production quota
N. | Equation Domain Variables Description

Agricultural production
1| e paforteat)sc e 20 imraton
2 [VA, =f w abA VA,, Value added
' Pva,, rgRr '
| P |:(1_ T i+ Crpin ~ M, /14 /]r) i = milk Value added (milk
3 VA, = f v VA r sector)
Bnilk r roR
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Pva. [VA. = W —c ACT aldA Implicit price of
4 3, WA, Zf( f a,f): da,f,r fOR Pvaa,r value added
Pd, ({1-7f +cf
5 |INTtot,, = f E’E(—aa) al A INTtot,, ~ Aggregate
' Pint; rOR ' intermediate input
P - 7P, +cP —mid, /1+ A N Aggregate
6 |INTtOt ., = f =78 ik T )| = INTtot,,  intermediate input
Pint i r riRr (milk)
Implicit price of
7 |Pint, ONTtot, , = Zy P ONT, ag é Pint,, aggregate
r intermediate input
Pva, allA
8 |FACTd,;, = f T’ fOF FACTd, ¢, Factor demand
f a,r,f r D R
Pint all A Demand for
INT f ar INT ) .
o vt [ P J yoy ayr intermediate inputs
roRr
Xs, Excess production as
11|, = %’r -1 rOR A a percentage of the
=2 guota
Land (type A only, type B and C not reported)
WA First stage land
12 |LANDA, = f| —t toTA LANDA , allocation, land A by
T wEA rOR ' i
& subcategories
WEA (Er = wf LANDA, Average regional
1317 Zt: Y ! roR WE‘A price of land type A
14 |LandT,, = f WT:J rOR wT,, Second stage of land
. Wi alA ' allocation
15 [WALANDA, =) wT, LandT,, roR WA Average price of land
aCt tOTA L by subcategory
Land — set aside
land Remuneration of the
16 |FACTG, | anga = f[w’f‘lj J alA Wf?d land allocated in the
War roR production of gooc
and Quantity of
17 lLand™ = § c" aldA Land™t agricultural land in
o WT,, r0OR o’ each sector allocated
' to set-aside
' Quantity of
18 |WT,, (LandT,, = W' FACTd, ung, +C2™Landgt agAaroRr LandT,,  agricultural land in
each sector
Non — agricultural production
aC, FOC for profit
—" —-pPd,[1-7P +cP)|<0 2 o
19 (6x§1 ”( n +C")] ntN X520 maximization
Pd, (1-7P +cf
20 [VA, = f{nE(Pn") nON VA, Value added
va,
- Implicit price of
Pva, VA, = W —C ACT
21 |Pvay VA, Z“f( ! "‘f)F Ch ntN Pva, value added
Pd, [{L-7P +cf
22 |INTtot,, = f Pa =P +cf) NON INTtoy, ~ Adgregate

Pint;,
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Implicit price of

23 [Pint,ONTtot, = Y R 0NT,, nON Pint, aggregate
Y intermediate input
24 |FACTd, ; = f(wp\iag J rf'%'\llz FACTd,; Factor demand
f nf
Pint Demand for
25 ny [ R ] yay .y intermediate inputs
Intervention price
26 (Pdi - ﬁ) >0 il DStock>=0 Government Stock
Households
27 o= f| 2L 03 c. Aggregate
i Pc; ! consumption
P
28 |LEIS; = f[ 'j jod LEIS; Leisure
Wiab
- : Implicit price of
29 |Pu;U; = Pc;C; + W, LEIS; jioJ Pu; ut"ﬁ’ty P
Gross price
fax _ o 4 IVA . tax comprehensive of
30 R =R+7, ey R indirect consumption
tax
Pc; i Demand for
Xd . = f|—L gl Xd ; )
31 | Xd;; (pitaXJ jod b consumption good
Implicit price of
32 |Pc; [T; :Zi R [Xd;; jod Pc; aggregate
consumption
33 [LABOUR, +LEIS; =TOTtimeg joJd LABOUR  Total labor supply
34 |FACTS joap = Wiabaip jod FACTS jabdip Supply of off farm
Jlabdip Wiap,| f = labdip labor
35 FACT% bing — f Wlabind,j J D J FACT%Jabind Supply Of on farm
wann Wiab | f = labind labor
36 Wiap, j [LABOUF; = Wiapgip [FACTY; jangip 03 Wi Opportunity cost of
Wiaping TFACTS japind : 1ab,j leisure
YH; =) (1-1)w;FACTs ( +(1-1)PEN
37| ' zf f 3 3 jgd YH; Available income
+(1- 1) I [Pg (BOND; +Cfix;
Investment
38 |INV, = f[;:g 0l INV, Investment
. _ i i Implicit price of
PinvONVEST= ) P™ 0NV, .
39 |Pinv Zi ! ! 1ol Pinv aggregate investmen
40 |INVEST= GOVsaijYHj -C; INVEST Gross investment
Government
_¢ P9 . Government
41 |Ggoy = f[pta)ﬁ] ol Ggoy expenditure

42

PG = Zi Ptax Ggov
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Aggregate
43 |G= constDz_VA G government
: consumption
GOVsaw= z (rpi —cpi)EIPdi [Xs +z (ri'VA +M )IZPi X; +
i i
1> > w, [FACTs,( -(1-7)[)_PENS - Pg[G
441 i GOVsar  Government savings
~(1=7) D)1 PGIBOND; = ), Ciang;LaNG, e
j i
International trade
Pd, ,
45 |Xxd = f[les] ol Xxd, Domestic sales
pEY Production exported in
Eey=f|—— i
40 e [PXSJ o Eey Europe
prow Production exported in
E =f|— i :
A7 |Erow [szj sy EIOW  the rest of the world
48 |P. X, = PEY Xxxd. + P"°" [(Erow. + DStock <0ds R Aggregate price, small
s s 20 s S country hypothesis
[ = Composite quantity of
49 [Xxxd, = f s <s Xxxd, imports from EU and
P EXRIL+ 7, ) domestic good
= ) Imports from the EU,
50 |Mrow, = f s <O S Mrow, small county
(Psmw DEXRE(“ T, )) hypothesis
Imports from the Row,
51 [Meu, = Xs, — Erow, — Xxxd, <0 S Meu, small county
hypothesis
Imports from the EU,
52 |R X, = Pd, (Xxd, + BFEey + B""Erow; +DStock | 0 L P large county
hypothesis
R .
53 |Xxd = f(ﬁ] IOL Xxd, Domestic demand
|
P Imports from the EU,
54 |Mey = f| —L 0L Mey, large county
R hypothesis
P Imports from the
55 |Mrow; = f | 0L Mrow, RoW, large county
R ‘:EXRE(1+ T|m) hypothesis
- Domestic price, large
56 |X§ = Xxd +Eey +Erow; +DStock oL Pd country hyphothesis
Interregional trade
t B = XR x4t iOl t Aggreggte price of
S7 | Pr XBy ZR R P+ M) rOR Pir domestic balance
i Regional domestic
58 pilrxar =Xs +airrnMi +XTj, = Xdir - INTi;—/ _ai? E Ir % IR Xar balgnce
maX(O:pitrXBir) i Bil | trade f
XR X4 Y= X ol ) Ia}tera trade from
59 | XRypr P+ ) = XBy r,r OR xR region rr to region r

2. max(0p; X8, )

Clearing conditions
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60

61

62

63

64

65
66

in:Zzy|NTiy+szdj,i+Ggovl+|NVi 0l
R R

R Eey = R™ Mey +CapEulv,,,

PRW Erow, = PRV DMrow; + CapRowwy,

2.2 FACTd =) > FACTS
[ j
R

R

cap

fOF™

2.2 FACTd cqp = zz; FACTS; cap + CAPEU+CapRo\

R R

Zi FACTd :Zj FACTS,
ziFA(:ToLind =FACTs

fOF!
jod

CapEL

CapRov

Wi

cap

Wi

Wing, |

Goods market

Balance of payment
with the EU — Foreign
capital

Balance of payment
with the Row- Foreign
capital

Market price for mobile
factors

Market price for capital

Market price for
immobile factors

Price of family labor
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