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CYCLICALLY ADJUSTED LOCAL GOVERNMENT BALANCES

by Eugenia Panicara*, Massimiliano Rigon* and Gian Maria Tomat*

Abstract

The paper provides an analysis of cyclicaly-adjusted budget balances of local
governments in Italy for the period 2002-07. We find that local government balances appear
to be relatively sensitive to the business cycle. In particular, a shock of 1 per cent in GDP
changes their resources by approximately 0.6 billion. Within the sample period, both central
and local policies concerning local government budgets had a sizeable impact on local
government balances in cyclically-adjusted terms.

JEL Classification: E32, E62, H71.
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1. Introduction

This paper analyses the effects of the businede oyt the public finances of the
Italian local governments. A better understanding tioe sensitivities of local
government balances to the business cycle is impbfbr the ongoing debate on fiscal
federalism and for the definition of the new cyallg-adjusted balanced budget rule
introduced in the Constitution. Following the tri@ah of studies in this field inspired by
Musgrave (1959), a well-designed system of loceatian should ensure an adequate
degree of autonomy while preserving the equilibrioiocal public finances over the
business cycle.

We account for the fact that cyclical budgetary eroents at the local level arise
only from tax revenue. In the case of Italy, themexpenditure component responsive
to the business cycle is represented by unemploymsuarance, which is provided by
the central government.

We use regional level data taken from the regi@eahomic accounts compiled by
the Italian National Institute of Statistics (I9taResults for each region are then
aggregated to evaluate the impact of the busingske dy macro-areas and at the
national level. The Istat data cover the years ZDD2And do not allow us to investigate
the impact of the financial crisis on local publicance. However, the constitutional
reform of the Italian system of local governancéjok began in the early nineties, is
fully embodied in our study.

As illustrated by Hagemann (1999), van den Noofi(® and Girouard and André,
(2005), in the majority of cases the estimateshef ¢yclically-adjusted balances are
obtained by a two-step procedure. The first stegmtifles the cyclical gap of one or
more macroeconomic variables with respect to thermal” trend in order to assess
the position of the economy over the business cybhe second step computes the
cyclical effect on each budget item as the proddichree factors: the cyclical gap of

the most directly relevant macroeconomic variabie, budget item in level and the

! The constitutional reform that began in the nietivas initially implemented through a series of

legislative interventions in subjects ranging frtra rationalization of local functions to the systef
local taxation. The reform was finalized with themulgation of Constitutional Law 3/2001, which
provided for the required amendments to Title it Plaof the Italian Constitution. A description of
the legislative modifications more relevant for {merposes of the present paper is provided in the
following sections.



elasticity of the budget item to the economic Malga Different approaches have been
developed in the literatufeln this paper we follow the methodology adoptedtigy
European System of Central Banks (ESCB) and destrib Bouthevillainet. al.
(2001). The ESCB approach differs from the one mtigrfollowed by other national
and international institutions, mostly becausedydical position of the economy is not
summarized by the output gap and is instead idedtivith reference to a set of
macroeconomic variables, chosen because they hawabke effects on the relevant
items of the government buddetThe ESCB methodology is founded on the
consideration that the standard procedure cannbt éapture composition effects
arising from the differential growth of the reletanacroeconomic variables over the
business cycle. We find this issue to be partitylemportant in our paper, where the
analysis is performed on regional data. In addjtidre application of the ESBC
approach makes our results comparable with thasedad in Marino, Momigliano and
Rizza (2008) for the national balances.

According to our main findings local government bets appear to be relatively
sensitive to the business cycle. This result htddsall the government tiers although
the cyclical component of regional budgets is omsrage more pronounced than the
ones of Provinces and Municipalities. The diffeeemne due to the higher elasticity of
regional tax revenues (direct and indirect) andthe greater volatility of the
corresponding tax bases. In addition, local goveminbudget policies undertaken by
both the central and the local governments are showave a sensible impact on local
government balances.

The paper is structured as follows. Section 2 kesithe fiscal structure for the local
tiers of government in Italy. Section 3 describas estimates of the elasticity of local
government taxes for the different levels of logavernment. These estimates are then
used to evaluate the sensitivity of local budgéamaes to the business cycle. Section 4
identifies the macroeconomic bases relevant foattadysis of the cyclical components
of the local budgets and reviews some of the maatufes of the business cycle during

the sample period. Section 5 presents the anabydise cyclical components of local

2 Reviews of several approaches to the estimatighebutput gap are provided in Richardstnal.

(2000), Catis, EImeskov and Mourogane (2003), Detisl. (2006) and D’Aurizet. al. (2010).
A detailed comparison between the ESCB methodolugy the standard approach based on output
gap can be found in Marino, Momigliano and Rizza0@).
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government balances. Section 6 provides an intagwa of the evolution of
cyclically-adjusted budget balances during the dampriod. Conclusions are drawn in

Section 7.
2. Theinstitutional setting

The ltalian local administration is organized imeth tiers of government: Regions,
Provinces and Municipalities. The institutions bgmg to each level are autonomous
entities with their own statutes, powers and furdi according to the principles
defined in the Constitution. Each tier of governinggpends both on its own sources of
financing — mainly tax revenues — and on trandfers the central administration.

At Regional level, it is important to distinguislettveen Ordinary Statute Regions
(OSR) and Special Statute Regions (SSR). The O®@KRifteen, with similar fiscal
structures and the same competences in terms otlisigedecision and taxation. The
SSR are five, each with its own fiscal structurer the purpose of our analysis, the
main difference between these two categories isthi@gaSSR withhold large part of the
receipts of the most important central governmaxés accruing within their territories.
We note that more than fifty per cent of region@rding is devoted to the provision of
health service$.

Each Region is formed by one or more Provinces lwinave competence on a
limited number of subjects, mainly related to ediary transportation and environment.
Their number has increased from 95 at the beginoiitige nineties to 110 in 20£1.

Finally, Municipalities are about 8,100, with a grevariability in terms of both

population and area; they provide most of publiodgand services at the local le¥el.

4 Revenue-sharing agreements between the centrafrgoent and the SSR are defined in the statute of

each of the SSR. For all of the SSR, the statigexblish sharing agreements for personal income tax
corporate income tax, VAT and other central governirtaxes. The agreements define the share of
the receipts of each tax accruing within the regiderritory of each of the SSR. In most cases this
share is greater than or equal to ninety per cent.

The system of Provinces is currently subject ofraportant process of revision. Recent legislative
interventions envisage a reallocation of their adstiative functions to the lower levels of
government as well as a reordering of their org&tion as local constituencies.

Following the principle of subsidiarity, functiorege allocated to the lower level of government,
unless their scope and size requires the interwerti higher levels. Within the Italian constitutal
framework, Municipalities provide the public goodad services not assigned to other levels of
government. This ordering of administrative funoiowas introduced with the so-called Bassanini
laws: Law 59/1997 and 127/1997. An interestingaeewvof the principle of subsidiarity, in the context
of the allocation of functions between the naticauadl the European levels of government within the
European Union, is provided by Alesina and Waczi@@99), Berglofet. al. (2003) and Alesina,



Since the early nineties, the structure of locddlisufinance in Italy has been subject
to several transformations aimed at increasingldgree of fiscal independence of local
governments. Moreover, functions have been proyegsreallocated towards the
lower levels of governmerit.

Despite the number of legislative interventiong $ize of local institutions has not
significantly changed. Table 1 shows that, betw@&&92 and 2007, both local
expenditure and local revenue accounted for abOute3 cent of the expenditure and
revenue of the public administration. The overaight of Regions is about 20 per cent
while Municipalities account for an additional o pent®

However, over the last two decades, the structdireewenue has progressively
changed. In particular, the incidence of transféi@m the central government
diminished from about 25 per cent of public adntnaigon revenue in 1990 to 15 per
cent. In the same period, tax revenues increased & per cent to 15 per cent. The
most important legislative acts during the perioatlude the introduction of the
municipal property tax (ICI) in 1992, the institoni of the regional tax on productive
activities (IRAP) in 1997 and the introduction dietregional and municipal personal
income surtaxes. Also, motor vehicle taxes werdgaed to Provinces in 1997.
Moreover, these legislative innovations were fokowby the reassessment of the
transfer system from central government and theodoiction of the share of value
added tax (VAT) for the OSR (200D).

During the last decade, the structure of local mees has remained substantially
stable. Table 2 shows that direct taxation accaljrde average, for almost 27 per cent
of local government tax revenue, while the sharendirect taxation hovered about 73
per cent. The remaining category of wealth taxes drdy a minor incidence. Within

direct taxation, the most important source of resmerior Regions is given by the

Angeloni and Schuknecht (2005). A review of theitpal economy on this subject can be found in

Persson and Tabellini (2000).

A broad perspective on the changes that occurteithgl the period can be found, for instance, in

Giarda (2001, 2009), Petretto (2003) and Francasia and Zotteri (2004).

The share of OSR is about 15 per cent for bothmaeeand expenditure, while the incidence of SSR

is around 5 per cent.

° IClI was introduced by Legislative Decree 504/198h delegation of Law 421/1992. IRAP and the
regional personal income surtax were institutedh e so-called Visco reform by Legislative Decree
446/1997, with Delegation of Law 662/1996, the sadeeree assigned motor vehicle taxes to the
level of government of Provinces. The reform alsstituted the municipal personal income surtax by
Legislative Decree 360/1998, with Delegation of L44©/1997. The share of VAT was introduced by
Legislative Decree 56/2000, with Delegation of LA88/1999.



regional personal income surtax, which accountsaloout 14 per cent of the tax

receipts of OSR. For indirect taxes, the most irtgodrsource of revenue is IRAP,

which represents about 75 per cent of the tax resswf these regions. These figures
are much smaller for the SSR, since they withhbkl receipts of the most important

central government taxes raised on their terrisorie

Provinces rely exclusively on indirect taxationgithmain source of revenue are
motor vehicles taxes and the electricity consunmpsiortax. The most important source
of direct taxation for Municipalities is the murpal personal income surtax, which
ensures about 9 per cent of tax revenue, whileis@Ghe most relevant indirect tax,
providing almost 59 per cent of tax revenue.

In the sample period, the fiscal autonomy of lagavernments was limited by the
fact that modification of local tax rates had teneen within predetermined ranges.
Moreover, the possibility of fine-tuning local taates has been restricted, in various
instances, by legislative acts of the central govemt°

3. Elasticity of local government taxes

For the purpose of the estimation of the elastioityocal government taxes, we
exclude from the computation of the cyclical budgetponent those taxes whose tax-
base does not vary with the business cycle. We atswider that revenues which
change with the level of economic activity can teasl, vary either proportionally or
more than proportionally to the business cycle. therformer category of taxes, we set
the elasticity equal to one, while for the lattée telasticity has been computed
considering the specific features of each sourdexattion.

In our analysis, we keep the usual distinction leetwdirect and indirect taxation,
with the former encompassing both personal incomet @rporate income taxation.

Following the methodology adopted by national amirnational economic agencies,

19 with reference to the sample period of the paptee, most important interventions include the
suspension of the possibility of modification oktkax rates of IRAP and of the personal income
surtaxes disposed by the Finance Law for 2003 (28%/2002), the increase of the rates of IRAP and
of the regional personal income surtax to the marimallowed under national law for Regions
showing a health care deficit and lacking the imp@atation of the Re-entry Plan disposed by the
Finance Law for 2006 (Law 266/2005) and the reghiiciion of the possibility of modification of the
tax rates of the municipal personal income surteovided by the Finance Law for 2007 (Law
296/2006).



the elasticity of each tax component, with resgecthe relevant tax base, has been
compiled accounting for the relevant tax legislatmd fiscal dat&

For personal income taxes, we concentrated on éngopal income tax (Irpef),
which accrues exclusively to RSS as a form of raeesharing, the regional personal
income surtax and the municipal personal incomeéasurThe calculations account
separately for the contribution of average earnjmgysemployee and employméht.

The progressivity of the personal income tax byome brackets implies that its
elasticity to average earnings is greater than Bo#lowing Marino, Momigliano and
Rizza (2008) we use a value of 1.6. In order to mae this elasticity, average and
marginal tax rates are compiled for each tax briadkee elasticity is then calculated as
the ratio of the weighted average of marginal tates and the weighted average of
average tax rates. The weights in the calculatrenoétained from fiscal data on the
distribution of earnings or of income by tax bracke

With regard to the regional personal income surtexs necessary to explicitly
consider the regional breakdown of the tax strectdris tax takes a proportional
character in most regions, while some introducdichded progressivity, either by tax
class or tax bracket, in its structure. In regiovigere the tax is proportional or the
progressivity is by tax class, the elasticity oé tlax receipts with respect to average
earnings was set equal to one. For regions wherertbgressivity is by tax bracket, the
elasticity with respect to average earnings rarfge® 1.16 to 1.18. The pattern of
elasticity of the regional personal income surtgxdygion and macro-area is reported in
Table 3%

" The methodology employed by the most importanapizations is specified with reference to the one

defined by the Organization for Economic Cooperatind Development (OECD) within the Output
Gap Working Group (OGWG). The European Commissimhthe IMF adopt the OECD estimates of
the budget items elasticities, integrating thisadaith information provided by country desk offices

In Italy, the OECD methodology is the one adoptgdHe Ministry of Economy and Finance in the
yearly financial planning documents.

These computations do not take into account thstieity of the receipts of the shares of Irpef
accruing to Provinces and Municipalities. Althoulghef revenue sharing represents an important
source of income for these levels of governmetrévenue sharing measures are usually rolled over
every year with the Finance Law. Following the gliides defined by the European Commission
(2006), these sources of revenue are usually ikedsis discretionary at the national level and we
applied the same rule in the context of the paper.

Following the institution of the regional persora@dome surtax, progressivity by tax bracket hanbe
introduced by Lombardy and Marche. A system of pgegive tax rates by tax class has been adopted
by Piedmont, Liguria, Emilia Romagna, Umbria andubig. Veneto adopted the former system
between 2002 and 2004, reverting subsequentlyprmgressivity by tax class. Some relevant aspects
of the distinction between the two types of progiésy are provided in Appendix A.
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For the municipal personal income surtax, the i@gtwith respect to average
earnings was assumed to be equal to one, becauseipalities did not apply any
progressivity scheme during the sample period efstiady.

Finally, the elasticity with respect to employmevds set equal to one for all three
types of personal income taxes.

Corporate income tax and indirect taxes are botledeon a proportional basis,
therefore following a conventional specificatioreghcan be assumed to have a unit
elasticity™*

Within the category of indirect taxes some speabasiderations hold with regard
to IRAP, which is levied on productive activitiestiva tax base defined by their value
added. Similarly to the corporate income tax, IRi&Revied at a uniform rate, with
differentiation by sector of economic activity. Faling the applications at national
level, we therefore assumed an elasticity equah&for IRAP™

In addition, among indirect taxes we assigned astieity equal to zero to ICI,
since its base is the administrative property valleich makes the tax receipts not
responsive to the business cytie.

The estimates of the tax elasticities by leveloofl government are summarized in
Table 4. In the estimation, we accounted for tlaetfon of tax receipts attributable to
public sector employment in the case of both pekamcome taxes and IRAP. In
particular, we assumed an elasticity of public @ectlated revenue equal to zero.

The elasticity of direct taxes is estimated eqoa).69, the one of indirect taxes at
0.63. In addition, the elasticity of direct taxegelatively lower for the OSR and higher
for the SSR. This result is determined by the n&taimportance of personal income tax

as a source of revenue for the latter Regions. I&ilpi the contribution of the

4 The differentiation of tax rates by sector of emmic activity for both the corporate tax and VAT
implies, that changes in sector shares over thandss cycle may result in an effective value of the
elasticity significantly different from one. Thesemposition effects are, however, usually assumed
away in actual applications to the analysis ofaral balances.

The validity of this assumption has been confirnre@conometric analysis on the basis of data on
declarations for the 2002-07 period released byFihance Department of the Ministry of Economy
and Finance. The econometric analysis for IRAPejgorted in Appendix B. From an economic
viewpoint the characteristics of IRAP can be aradyssing conventional taxation theory, as reviewed
for instance in Kaplow (2008).

As for personal income taxes, the calculationsridirect taxes do not account for the elasticityhe
share of VAT. Since the revenue sharing assignnsesit yearly by the Finance Law, the share of
VAT can be classified as a discretionary sourcesgénue for the OSR. Instead, the elasticity of the
receipts of indirect taxes accruing to the SSReasnue sharing is included in the calculations;esin
these sources of income pertain to local governitaentevenue.
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municipal personal income surtax implies a lowanthverage elasticity for the level of
government of Municipalities.

Turning to indirect taxes, in the case of Regidres\talue of this elasticity is close
to that of direct taxes, although there is a natite difference between OSR and SSR.
The share of indirect taxes withheld by the OSRligtively low and is made up mainly
by IRAP. For the SSR, instead, the relatively loweportance of IRAP as a source of
revenue implies an elasticity closer to one. Edi@sidor Provinces and Municipalities
tend to be smaller compared to those of Regionsause of the contribution of
respectively inelastic motor vehicle taxes and ICI.

These results may be used to compute the semieghastf the balance/GDP ratio
with respect to GDP by tier of local governmentisTharameter is computed on the
basis of a weighted average of the elasticitiegawh tax component with respect to
GDP, using the tax shares on GDP as weights andatiorg the computation for the
level of the balance/GDP ratio. The elasticity atle individual tax component with
respect to GDP can be defined as the product batteeelasticity of the component
with respect to its tax base and the elasticitthefmacroeconomic base with respect to
GDP. In the computations reported in the table aggumed a symmetric shock and set
the elasticity of each tax base to GDP equal fbhk. shares on GDP of each individual
tax component are reported at the bottom of thie tab

The budget semi-elasticity for the consolidatecalagovernment level is equal to
0.04. Regions display more budgetary sensitivitythi® business cycle compared to
Provinces and Municipalities. Moreover, there isizeable difference between OSR
and SSR, since the sensitivity of the former i20While for the latter is 0.16. The
relatively low value of the sensitivity of the gemenent budget of Provinces and
Municipalities depends both on the high shareselastic taxes such as motor vehicle
taxes and ICI and on the relatively low share afrievenue on GDP. In contrast, the
sensitivity of the government budget of SSR is eteed by the relative high share of

central government taxes, which are more elastic.
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4. Thebusinesscycle

For the measurement of the business cycle, we dabpliESCB methodology to the
regional economic accounts. Data on regional ecamactounts are provided by Istat
for the 1980-2009 sample period, though in samescésey are available only until
2007. Regional economic accounts are usually peavid less detail than their national
counterparts. This implies that sometimes we hadvtok at a greater level of
aggregation.

Following the ESCB approach, for each type of taxenue we selected the
macroeconomic variable that appeared to be the d@stoximation of its tax base.
Similarly to the analysis in previous sections, dinaded tax revenue in two categories,
direct and indirect taxes, distinguishing withinetfiormer between personal and
corporate income taxes.

For personal income taxes we considered that @gressivity entails a differential
response of tax receipts to changes in averagengarper employee and changes in
employment. Therefore, analysing the cyclical congmis of these taxes, it is
necessary to distinguish between these two efféctisthis purpose we computed the
average earnings (as the ratio between gross wagkswumber of employees) and
employment (as the sum of employees and self-eragdlayorkers). For corporate
income taxes, we used gross operating surplusreesaaure of the tax base.

For indirect taxes, we used GDP as the macroecanbase for all taxes except
VAT, for which we preferred final consumption expénre. However, we made an
exception for IRAP. We reasoned that the tax baséRAP can be defined as a sum of
wage and operating margin components. Moreovdirnatievel, the partition of the tax
by region is calculated in terms of the gross wageds salaries paid in each of the
regions where the firm has a productive establistim&herefore, we used gross
earnings as the macroeconomic base for this taffinlg them as the product of
average earnings per employee and employment.

For all variables, we used the time series at eonis2000 prices compiled in the
national accounts on the basis of chain-type pteftators.

We estimate trend and cycle of each macroeconoase lising the Hodrick and
Prescott (1980, 1997) (HP) filter. Following Bowthkain et. al. (2001) and Marino,

Momigliano and Rizza (2008), we assumed thgarameter equal to 30. This choice

13



assigns the greatest weight to cyclical fluctuaiohthe time series with period in the
10- to 12-year range. We tested this procedure Hoglyzing estimates using two
alternative values of commonly used in empirical applications, 10 anf. 40

In addition, in order to address some of the issegarding the distortions produced
by the HP filter, we compiled alternative estimatsing the Band Pass (BP) filter of
Baxter and King (1999). For the BP filter, we adampthe conventional specification for
yearly data, which is compatible with our choicel &6r the HP filter.

An important feature of the use of the HP filtencerns the quality of the estimates
at the beginning and the end of the sample peRedearch on the properties of the HP
filter has highlighted similarities with some classof two-sided filters. In particular,
the weighting structure of the HP filter impliesat the precision of the estimates of the
cycle and trend components increases with the nuofleerailable sample observations
at each tail. In order to improve accuracy of tlséineates at the end of the sample
period, we extended our time series forward uniil@ using a two-step procedure.
First, we estimated ARIMA models for each time agriWe introduced up to four lags
and selected the model for each time series acwpro the Schwarz information
criteria. Then, model estimates were made congistegh the forecasts of the Italian
Treasury Econometric Model (ITEM) at the natiorealdl for the same period. For this
purpose, the ARIMA model forecasts of each regitina series were rescaled in order
to equalize the national aggregate resulting frbm regional forecasts of each time
series to the ITEM forecast of the correspondintgpnal time series.

The estimates of the output gap obtained with bovea procedure, with reference to
the 1990-2007 period, are reported in Figure 1.hEdisplayed series represents the
national output gap aggregate compiled after adthegtrend and cycle estimated for
each region, applying either the HP filter at difet levels ofl or the BP filter.

The cyclical pattern is consistent with the histakirecord. In particular, the GDP
series presents a trough in 1993, following thsisrof the European Exchange Rate
Mechanism, and a peak in 2001, before the burdteoflotcom bubble. The estimates of

7" A review of the properties of the HP filter froimet perspective of the statistical measurementef th
business cycle is provided by Kaiser and MaraziD(Q), while the underlying statistical methods are
introduced in Harvey (1993). Some important aspetthe filter are described in King and Rebelo
(1993) and applications of the HP filter and offikering techniques to macroeconomic analysis are
provided, for instance, in Canova (1998).

14



the output gap obtained with different parametdues for the HP filter and with the
BP filter are relatively similar.

Figure 2 reproduces the cyclical components of @aabroeconomic base used for
the analysis of local government balances. Paneb&wgares the cycle of GDP with the
one of final consumption expenditure and Panelhgbcycle of GDP with the ones of
average earnings, employment and gross operatmiusuEach of the displayed series
represents the national aggregate compiled adtdaggtimates of the trend and cycle at
the regional level. The aggregate cyclical comptmeme represented as percentage
changes with respect to the corresponding trencpooents.

The figure shows that the cyclical movements adlficonsumption expenditure are
positively correlated and similar in size to theesrof GDP. Moreover, the correlation
between the movements of average earnings per gegland employment and the
ones of GDP is weaker, the variations of the forraex more persistent and less
pronounced. Finally, movements of gross operatunglss are positively associated

with those of GDP and the former series appeal® tine more volatilé®

5. Thecyclical components of local government budgets

The estimation of the cyclical components of logal’ernment balances requires the
identification of the cyclical factors of tax rewen To illustrate the break-down
methodology, lefl be the receipts of a given tax amdthe corresponding trend, or
cyclically-adjusted component. Similarly, ¥tbe the value of the macroeconomic tax
base in the same period aKdthe corresponding trend component. Finallyglet be

the elasticity of the tax with respect to its taasé. The cyclical component of the tax

T (X—j (5.1)

can thus be defined as follows:

T X

The cyclical components of a given tax categorytb@m be calculated aggregating

the individual tax factors.

8 The characteristics of the business cycle at natitevel are more properly analyzed applying ttie H
and BP filters to the national aggregates of theroeconomic bases. Some additional computations
show that the results obtained from the nationaregptes are qualitatively similar to the ones
resulting from the aggregation of the regional comgnts. This outcome holds, in particular, with
reference to our sample period, where the diffexerimetween national and regional aggregates at
constant 2000 prices resulting from the chain diefteprocedures are relatively small.
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For the purposes of the present application, feahdavel of local government the
cyclical components of tax revenue have been caupibn a regional basis,
subsequently these regional components have begnegaged at national level. To
account for the particular structural features @al government tax revenue, we
introduced several corrections in our computatidde.assumed a zero elasticity for the
fraction of direct taxes and IRAP related to puldmctor employment, consistently
throughout our study. Moreover, an important cdroecinvolves the regional personal
income surtax, whose receipts are recorded indb& government accounts with a lag
of one year. We accounted for this effect introdgca 1-year lag for the cycle of both
of the macroeconomic bases used for the computatitns tax. Finally, we introduced
a similar correction in order to account for thgdan the receipts of the corporate
income tax and of capital income taxes which actoune SSR as a form of revenue
sharing*®

Table 5 reports the resulting cyclical componemtselvel of local government as a
share of tax revenue for the 2002-07 period. Fohdavel of local government, the
factors of both direct and indirect taxes are pedi in addition to the overall cyclical
component for tax revenue. The cyclical factordioéct taxes, indirect taxes and tax
revenue for the consolidated local government level reproduced in Figure 3. The
cyclical factors of tax revenue are compiled on thasis of the cycle of the
macroeconomic bases obtained applying the HP &&mg\i=30. The table shows that
the cyclical components of local government taveraie follow the business cycle. The
estimated cyclical factors for the consolidatecalagovernment level range from -0.21
to 1.02 per cent as a share of tax revenue. Mareigaly, the cyclical components of
local government revenue appear to be determinddlynby Regions. In addition,
within this level of government, the cyclical facddor SSR tend to be greater than the
ones for OSR, confirming expectations. Converse¢he cyclical components of
Municipalities and Provinces are typically smaller.

19 According to the Italian tax code, firms are altmivto pay each year an advance of the corporate
income tax based on previous year tax payment®argstimates of current corporate profits. The tax
payment is finalized the following year accordirg the corporate profits actually realized. This
introduces a lag of one year in the response gfarate income tax and capital income tax recegpts t
the business cycle. Further details on this pdeticigature of the Italian tax system are provided
Momigliano and Staderini (1999).
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Table 6 reports the cyclical components of localeggoment tax revenue by region
and macro-area. The cyclical factors of each regiod macro-area are displayed in
Figure 4. The table and the figure show some variatacross regions in the cyclical
movements. However, the regional patterns and iufical components for each
macro-area appear to be consistent with the cygaih at the aggregate national level.
This holds both during the recession towards thgnmeng of the sample and for the
expansion occurred at its end.

The cyclical factors by region and macro-area arthér analyzed in Table 7. The
table reports the output gap and the cyclical campts of local government tax
revenue at the beginning and end of the samplegamd at years of cyclical trough
and peak. The table shows that in most regionsybkcal trough occurred in 2003. In
the South and Islands macro-area, however, thghrogcurred with a 1-year lag and
the contraction was proportionally lower than imest macro-areas. In addition, the
cyclical reduction in local government tax reverateghe trough year was greater than
the national average, a result that can be at&ibtd the relative importance of the SSR
in the aggregate economy of the area. In most megithe cyclical peak occurred in
2007. For this year the cyclical growth of locavgmment tax revenue appears to be
relatively uniform across macro-areas.

In order to test the sensitivity of the above resub the choices made for the
extraction of the cycle of the macroeconomic basges,compiled a different set of
estimates using the BP filter. We did not find gabsal differences between the two
sets. For reference purposes, the cyclical compgsenefh tax revenue for the
consolidated local government level, compiled vatHP filter settingA=30 and with a

BP filter, are reproduced in Figure 5.
6. Cyclically adjusted budget balances

We turn finally to the analysis of cyclically-adjed budget balances. Table 8
reports the cyclically-adjusted budget balance ashare of trend GDP for the
consolidated local government level for the petoder examination. The table reports
expenditure, revenue, distinguishing between taemee and transfers, and the local
government balances. In addition, the bottom oftéiide reports the cyclically-adjusted

local government balances as a share of local gowant revenue.
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The actual and the cyclically-adjusted budget badaras a share of own revenue are
reproduced in Figure 6. Panel 6a reports the pyin@ance and Panel 6b the net
borrowing. These items are important for the anslgs local government balances,
given the existing rules on the possibility fordbgovernments to finance their budgets
through debt issuané®Note also that cyclical movements in economicvitythave a
distinguished impact on local government balanaeslucing them in periods of
economic expansion and increasing them in peribdsmraction.

The cyclically-adjusted budget balances allow uanalyse the effects of economic
policy during the sample period. We can identifyp tpolicy episodes with a significant
impact on local government accounts. The first oc&urred in 2003, as a consequence
of the effective application by local governmentsh® right to change the tax rates for
IRAP and the regional personal income surtax. Aloees for tax variation within
predetermined ranges had been introduced in 2Q0[RAP and 2002 for the regional
personal income surt&x. Following these interventions, several local goweents
modified the tax rates, in particular for the regibpersonal income surtax, resulting in
an increase of tax receipts in 2003. As shown &8, cyclically-adjusted direct taxes
increased by 0.2 percentage points of trend GDRshadontributed to about half of the
primary balance reduction.

The second important change in primary balancdsoal governments occurred in
2007. In 2006 the central government started th#idg and adoption of a number of
measures aimed at reducing the health sector teficough the intervention of the
central government was mainly aimed at controlheglth expenditure, a number of tax
measures were also implemented. After these ste2§07 several Regions adopted a

Re-entry plan. For the same Regions, the Finaneefan2007 prescribed the increase

% n Italy, the possibility of debt issue by localvgrnments is granted by the Constitution, althatigh
limited to the financing of investment expenditutde legislative framework for local government
debt was provided by the Finance Law for 2004 (1358/2003) and integrated in subsequent years.
The legislation currently imposes upper boundshenpossibility of debt issue by local governments.
For each type of local government, these limitsdafined in terms of various ratios between interes
payments and local government revenue.

The possibility of tax variation by local governmiavas then suspended by the Finance Law for 2003
(Law 289/2002). The suspension was confirmed bysegbent finance laws, with exemptions
introduced by the Finance Law for 2005 (Law 311/&0kmited to the financing of the health sector
for Regions running a health deficit.
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of the tax rates of IRAP and of the regional peatoncome surtax to the maximum
level allowed under national laff.

The outcome reported in the table show that, falhgwthese measures, the primary
balance becomes positive in cyclically-adjustechgein 2007, while net borrowing as a
share of trend GDP decreases by 0.8 percentagetspoirhe shift in the
cyclically-adjusted balance is due to a 0.4 p.wrei@se in expenditure and a 0.3 p.p.
increase in cyclically-adjusted revenue, which wetermined mainly by changes in tax
revenue?®

To provide evidence that changes in cyclically-atgd tax revenue broadly identify
changes in legislation, we directly evaluated ttiecés of changes in tax rates. Table 9
reports the results of this exercise. The first wiwthe table reports tax revenue as a
share of GDP for the 1998-2007 period, the secondthird rows report estimates of
the effects of changes in the tax rates of IRAP ahthe regional personal income
surtax. The simulations for each of the two taxespeerformed comparing the receipts
of each tax prevailing at the effective tax ratesirdy the 1998-2007 period with the
receipts that would have been obtained at the taxseates defined by the national law
for the same period. The last rows of the tableonethe estimates of tax revenue
resulting from the application of base rates fer o taxes and the overall effect of the
tax change.

According to the results in the table, the increagex rates of the regional personal
income surtax, which occurred in 2003, gives aroution of 0.1 percentage points to
the increase in tax receipts of the year. Similatig increase in the tax rates of IRAP
and of the regional personal income surtax to tagimum rates allowed under national
law, which occurred in 2006 and 2007, provides rtrdoution of 0.1 percentage points

to the tax changes occurring during those years.

22 From 2007 onwards, ten Regions have signed a Rg+alan: Abruzzo, Apulia, Calabria, Campania,
Lazio, Liguria, Molise, Piedmont, Sardinia and 8icThe increase in the tax rates of IRAP and ef th
Regional personal income tax to the maximum leWleMad under national law was disposed for
Abruzzo, Campania, Lazio, Molise and Sicily.

Interpreting cyclically-adjusted tax movements, wate that the provisions for the increase of the t
rates of IRAP and of the regional personal incommtag called for an immediate application of the
measures at the end of 2006. Therefore, the inerefishe revenue from IRAP occurred in 2006,
while, due to the lag in the national accounts, itfteease of the receipts of the regional personal
income surtax was recorded in 2007.
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7. Conclusions

We presented an application of the ESBC methodotogthe analysis of Italian
local administrations’ budgets, identifying the lyal components of government
balances.

The research was performed within the current fraonk of local governments in
Italy. The paper reviews some of the most imporfeatures of the system of local
autonomies following from the reforms started ia #arly nineties, and works out their
implications for the analysis of local governmeuntlgets.

The estimates of the elasticities of local govemniridgets and the application to
the 2002-07 sample period show that the cyclicahmmnents of local government
budgets can have substantial effects on local govent balances. The cyclical
movements of tax revenue are wider for Regions thaRrovinces and Municipalities,
as a result of both the higher elasticity of taxeraue and the greater volatility of tax
bases.

The central government has regulated the fiscabremmy of local governments,
legislating on the ability of local governmentsrtmdify local tax rates and, in some
instances, requiring local tax rates to increas@rder to reduce local government
deficits.

Moreover, the central government maintains contoekr local government
balances, mainly through the yearly implementatbthe local government programs
contained in the Finance Law. These programs agpdaave been particularly relevant
in the context of the present application. We haeen able to relate changes in
cyclically-adjusted local government budgets toceepolicy actions

In our view, the results in the paper can be useelvaluate developments in local
government budgets subsequent to the sample penider scrutiny and to appreciate
the possible impact of the recent legislative mafoof the Italian system of local
autonomies, which may have a relevant effect onayaical component of local

government balances.
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Tablesand Figures

Table 1
Local government balances
2002 2003 2004 2005 2006 2007
Shares of General Government
Expenditure 31.1 30.6 32.2 32.0 31.7 31.1
Interest Payments 0.7 0.6 0.5 0.5 0.5 0.7
Revenue 31.3 32.0 325 33.2 31.9 31.9
Tax Revenue 14.2 14.7 14.4 14.4 14.2 14.4
Transfers 14.3 145 15.2 15.7 14.7 14 .5
Shares of Revenue
Primary Balance -3.5 -1.0 -5.1 -4.2 -5.0 1.4
Net Borrowing -5.8 -3.1 -6.8 -5.7 -6.8 -0.8

Source: Authors’ calculations from Istat, Generalv&nment Accounts, 1980-2009. Local governmengbtidhares
are reported as percentage rates.



Table 2
Tax shares by level of local government

Direct Taxes Indirect Taxes
Personal Income Taxes
Corporate Consumtior Municipal Wealth | Tax
P al Reg. | Mun. Income Taxeg Property | IRAP Taxes | Revenue
erson Pers. Pers. Taxes Tax
Income
Tax Income | Income
Surtax | Surtax
Local Government 10.2 6.8 1.7 18.7 1.6 26.7 53 11.6 37.4 72.7 0.6 100.0
Regions 13.6 9.2 - 22.8 2.2 315 7.1 - 50.2 67.9 0.7 100.0
OSR - 13.7 - 13.7 - 221 - - 74.8 77.3 0.6 100.0
SSR 33.5 2.3 - 35.8 53 46.2 17.5 - 12.8 53.1 0.7 100.0
Provinces - - - - - - - - - 100.0 - 100.0
Municipalities - - 8.8 8.8 - 16.4 - 58.8 - 82.9 0.8 100.0

Source: Authors’ calculations from Istat, Generalv&nment Accounts, 1980-2009 and lIssirfa-Cnr, &eai Financial Observatory, 2002-09. The partitidrtax revenue
between OSR and SSR is computed on the basisafdowernment accounts data provided by Issirfa-Buerage tax shares for the 2002-07 period arerteg as percentage
rates.



Table 3
Elasticity of regional personal income surtax by rgion and macro-area

Region Tax Elasticity Tax Share of GDP
Piedmont 1.00 0.63
Aosta Valley 1.00 0.40
Lombardy 1.18 0.52
Liguria 1.00 0.60
North West 1.11 0.56
Trentino Alto Adige 1.00 0.39
Veneto 1.00 0.49
Friuli Venezia Giulia 1.00 0.44
Emilia Romagna 1.00 0.62
North East 1.00 0.53
Tuscany 1.00 0.42
Umbria 1.00 0.52
Marche 1.16 0.46
Lazio 1.00 0.61
Centre 1.02 0.52
Abruzzo 1.00 0.65
Molise 1.00 0.61
Campania 1.00 0.63
Apulia 1.00 0.52
Basilicata 1.00 0.39
Calabria 1.00 0.57
Sicily 1.00 0.62
Sardinia 1.00 0.42
South and Islands 1.00 0.57
Italy 1.04 0.55

Source: Authors’ calculations from Ministry of E@ny and Finance, Finance Department, Personal lacdax
Declarations, 2009. Tax elasticity represents #iregntage change in tax revenue resulting fronper ent change in
average personal income, net of tax benefits. Sheal@s correspond to regions with progressivitytdoy bracket, light
shaded rows to regions with progressivity by tassl



Tax elasticities by level of local government

Table 4

Direct Taxes Indirect Taxes
Budget
Personal | Corporate Balance
Income Income IRAP
Taxes Taxes
Tax Elasticities
Local Government 1.13 1.00 0.69 1.00 0.63 0.04
Regions 1.16 1.00 0.71 1.00 0.76 0.04
OSR 1.00 - 0.44 1.00 0.68 0.02
SSR 1.27 1.00 0.89 1.00 0.92 0.16
Provinces - - - - 0.46 0.002
Municipalities 1.00 - 0.58 - 0.31 0.004
Tax Shares of GDP
Local Government 0.87 0.29 1.57 1.45 3.51 -
Regions 0.74 0.29 1.40 1.45 2.27 -
OSR 0.36 - 0.66 1.49 1.57 -
SSR 3.37 2.30 6.52 1.19 7.12 -
Provinces - - - - 0.28 -
Municipalities 0.13 - 0.17 - 0.87 -

Source: Authors’ calculations from Istat, Generabv&nment Accounts, 1980-2009, Istat, Regional Bouo

Accounts, 1980-2009 and Issirfa-Cnr, Regional FonglrObservatory, 2002-09. For each tax comportartelasticity
represents the percentage change in tax revenukingsfrom a 1 per cent change in the tax base.tRke budget
balance the percentage change in the balance/Gii@Preaulting from a 1 per cent change in GDP igorted. The
budget semi-elasticity is computed assuming a sytnenk per cent response of all macroeconomic baséise GDP
shock. For each level of local government, taxteldies are weighted using tax revenue data pexbily Istat. The
partition of expenditure, revenue and tax reveretevben OSR and SSR is determined on the basisalfdgovernment
accounts data provided by Issirfa-Cnr.



Cyclical components of local government tax revenue

Table 5

2002 2003 2004 2005 2006 2007
Local Government
Direct Taxes 0.68 —0.09 -0.22 -0.11 0.60 0.54
Indirect Taxes 0.26 -0.26 -0.19 0.02 0.91 1.21
Tax Revenue 0.37 -0.21 -0.20 -0.01 0.83 1.02
Regions
Direct Taxes 0.76 -0.07 -0.22 -0.12 0.59 0.50
Indirect Taxes 0.30 -0.29 -0.29 0.02 1.08 1.33
Tax Revenue 0.44 -0.21 -0.27 -0.02 0.93 1.06
OSR
Direct Taxes 0.36 0.12 -0.17 -0.14 -0.01 0.5@
Indirect Taxes 0.29 -0.37 -0.34 -0.03 1.28 1.49
Tax Revenue 0.31 -0.21 -0.28 -0.07 0.88 1.16
SSR
Direct Taxes 1.44 -0.41 -0.32 -0.07 1.56 0.51
Indirect Taxes 0.32 -0.14 -0.22 0.10 0.75 1.07
Tax Revenue 0.66 -0.22 -0.25 0.05 1.00 0.89
Provinces

Direct Taxes - - - - - -

Indirect Taxes 0.23 -0.26 0.04 0.03 0.78 1.38
Tax Revenue 0.23 -0.26 0.04 0.03 0.78 1.38

Municipalities

Direct Taxes 0.15 -0.18 -0.20 -0.03 0.72 0.79
Indirect Taxes 0.14 -0.18 0.03 0.02 0.49 0.85
Tax Revenue 0.14 -0.18 -0.01 0.01 0.52 0.84

Source: Authors’ calculations from Istat, Generabv&nment Accounts, 1980-2009, Istat, Regional Bouo
Accounts, 1980-2009, Issirfa-Cnr, Regional Finah@®&servatory, 2002-09 and Ministry of Interior, v@onment
Account Certificates of Municipalities and Proviscd998-2007. The data on direct and indirect tasesl to calculate
the cyclical components are provided by Istat, G@n@overnment Accounts, 1980-2009. The macroecinbases
used to identify the business cycle in each regi@enprovided by Istat, Regional Economic Accouh®80-2009. For
each level of local government, the cyclical congris of direct and indirect taxes are computed dgregating the
regional components. The partition of the recegfitsach tax by region is determined on the basleal government
accounts data provided by Issirfa-Cnr for the l@fejovernment of Regions and by Ministry of Interfor the level of

government of Municipalities and Provinces. Thelicat components of the regional macroeconomic base

estimated using an Hodrick-Prescott filter withgraeterr=30. Cyclical components are reported as percerghgees

of tax revenue.



Cyclical components of local government tax revenuey region and macro-area

Table 6

2002 2003 2004 2005 2006 2007
Piedmont 0.11 -0.77 -0.31 0.18 1.09 1.18
Aosta Valley 0.37 0.70 0.98 -0.95 -0.13 0.19
Lombardy 0.40 -0.01 -0.01 0.14 0.91 0.99
Liguria 0.71 -0.47 -0.89 -0.77 0.16 1.04
North West 0.35 -0.21 -0.11 0.02 0.86 1.01
Trentino Alto Adige -0.09 -0.49 0.21 -0.21 0.41 8.2
Veneto -0.18 -0.49 -0.31 -0.21 0.83 1.02
Friuli Venezia Giulia 0.75 -0.58 —-0.60 -0.23 1.17 54
Emilia Romagna 0.35 -0.33 -0.80 -0.47 0.72 1.39
North East 0.14 -0.46 -0.33 -0.28 0.73 0.98
Tuscany -0.09 -0.12 -0.07 -0.20 0.54 0.42
Umbria -0.04 -0.90 -0.34 0.02 0.98 1.50
Marche 0.02 -0.19 -0.05 -0.02 1.08 0.73
Lazio -0.12 -0.14 0.27 0.11 0.43 1.38
Centre -0.09 -0.19 0.09 -0.01 0.57 1.05
Abruzzo 0.76 0.08 -1.06 -0.23 0.87 1.20
Molise 0.24 -0.19 -0.17 -0.84 0.63 1.07
Campania 1.00 0.39 0.03 0.26 1.06 1.43
Apulia 0.77 -0.18 -0.38 -0.26 0.64 1.13
Basilicata 0.29 -0.10 -0.15 —-0.40 0.71 0.59
Calabria 0.43 0.15 0.44 0.23 0.87 0.60
Sicily 1.21 -0.25 -0.72 0.25 1.42 0.81
Sardinia 0.21 0.56 0.31 0.55 0.81 1.33
South and Islands 0.88 0.03 -0.34 0.19 1.07 1.07
Italy 0.37 -0.21 -0.20 -0.01 0.83 1.02

Source: Authors’ calculations from Istat, Generabv&nment Accounts, 1980-2009, Istat, Regional Bouo
Accounts, 1980-2009, Issirfa-Cnr, Regional Finah@®&servatory, 2002-09 and Ministry of Interior, v@onment
Account Certificates of Municipalities and Proviscd998-2007. The data on direct and indirect tasesl to calculate
the cyclical components are provided by Istat, Gan&overnment Accounts, 1980-2009. The macroecinbases

used to identify the business cycle in each regi@enprovided by Istat, Regional Economic Accouh®80-2009. For
each level of local government, the cyclical congris of direct and indirect taxes are computed dgregating the
regional components. The partition of the recegfitsach tax by region is determined on the basleal government
accounts data provided by Issirfa-Cnr for the l@fejovernment of Regions and by Ministry of Interfor the level of

government of Municipalities and Provinces. Thelicat components of the regional macroeconomic $ase

estimated using an Hodrick-Prescott filter withgraeterh=30. Cyclical components are reported as percerghgees

of tax revenue.



Changes in cyclical components of local governmetdx revenue by region and macro-area

Table 7

Beginning Output Cyclical Through Output Cyclical Peak Output Cyclical End Output Cyclical

Year Gap Component Year Gap Component| Year Gap Component Year Gap Component
Piedmont 2002 -0.39 0.11 2003 -1.12 -0.77 2007 3.70 1.8 2007 3.70 1.18
Aosta Valley 2002 -0.30 0.37 2005 -0.77 -0.95 2004 1.56 0.98 2007 1.42 0.19
Lombardy 2002 0.57 0.40 2003 -0.29 -0.01 2007 3.77 0.99 2007 3.77 0.99
Liguria 2002 0.56 0.71 2005 -0.75 -0.77 2007 2.81 .041 2007 2.81 1.04
North West 2002 0.32 0.35 2003 -0.50 -0.21 2007 43.6 1.01 2007 3.64 1.01
Trentino Alto Adige 2002 -0.31 -0.09 2003 -0.66 490. 2007 1.25 0.28 2007 1.25 0.28
Veneto 2002 -1.23 -0.18 2002 -1.23 -0.18 2007 3.03 1.02 2007 3.03 1.02
Friuli Venezia Giulia 2002 1.80 0.75 2004 -1.42 6€0. 2007 3.82 1.54 2007 3.82 1.54
Emilia Romagna 2002 0.25 0.35 2003 -1.26 -0.33 2007 3.97 1.39 2007 3.97 1.39
North East 2002 -0.26 0.14 2003 -1.16 -0.46 2007 313. 0.98 2007 3.31 0.98
Tuscany 2002 0.68 -0.09 2005 -0.12 -0.20 2007 2.08 0.42 2007 2.08 0.42
Umbria 2002 0.22 -0.04 2003 -1.12 -0.90 2007 3.24 501 2007 3.24 1.50
Marche 2002 1.18 0.02 2003 -0.70 -0.19 2007 3.14 73 0. 2007 3.14 0.73
Lazio 2002 0.63 -0.12 2003 -1.46 -0.14 2007 2.23 38 1. 2007 2.23 1.38
Centre 2002 0.68 -0.09 2003 -0.90 -0.19 2007 2.36 .051 2007 2.36 1.05
Abruzzo 2002 1.95 0.76 2004 -2.45 -1.06 2007 3.70 201 2007 3.70 1.20
Molise 2002 1.32 0.24 2003 -1.26 -0.19 2007 2.32 07 1. 2007 2.32 1.07
Campania 2002 2.37 1.00 2005 0.25 0.26 2007 3.02 43 1. 2007 3.02 1.43
Apulia 2002 0.82 0.77 2003 -0.97 -0.18 2007 2.49 131. 2007 2.49 1.13
Basilicata 2002 0.35 0.29 2005 -1.96 -0.40 2007 52.0 0.59 2007 2.05 0.59
Calabria 2002 0.39 0.43 2005 0.00 0.23 2004 2.25 44 0. 2007 1.46 0.60
Sicily 2002 0.97 1.21 2004 -0.96 -0.72 2007 2.27 810. 2007 2.27 0.81
Sardinia 2002 -0.38 0.21 2002 -0.38 0.21 2007 195 1.33 2007 1.95 1.33
South and Islands 2002 1.20 0.88 2004 0.00 -0.34 020 2.51 1.07 2007 2.51 1.07
Italy 2002 0.48 0.37 2003 -0.60 -0.21 2007 3.02 21.0 2007 3.02 1.02

Source: Authors’ calculations from Istat, Generalv&nment Accounts, 1980-2009, Istat, Regional Boua Accounts, 1980-2009, Issirfa-Cnr, Regionaldricial Observatory, 2002-09 and
Ministry of Interior, Government Account Certifiest of Municipalities and Provinces, 1998-2007. @t on direct and indirect taxes used to calculeecyclical components are provided by
Istat, General Government Accounts, 1980-2009. mheroeconomic bases used to identify the busingds & each region are provided by Istat, Regidi@nomic Accounts, 1980-2009. For
each level of local government, the cyclical conguas of direct and indirect taxes are computeddgregating the regional components. The partitibthe receipts of each tax by region is
determined on the basis of local government acsodata provided by Issirfa-Cnr for the level of govment of Regions and by Ministry of Interior the level of government of Municipalities
and Provinces. The cyclical components of the rejionacroeconomic bases are estimated using andideirescott filter with paramet@=30. Cyclical components are reported as percentage

shares of tax revenue.



Structural local government balances

Table 8

2002 2003 2004 2005 2006 2007
Shares of Trend GDP
Expenditure 14.8 14.8 15.5 15.5 15.9 15.5
Interest Payments 0.3 0.3 0.2 0.2 0.3 0.3
Revenue 13.9 14.4 14.5 14.7 14.6 14.9
Tax Revenue 6.3 6.6 6.4 6.4 6.5 6.7
Direct Taxes 1.6 1.8 1.8 1.7 1.7 1.9
Indirect Taxes 4.7 4.7 4.6 4.7 4.8 4.8
Transfers 6.4 6.5 6.8 7.0 6.8 7.0
Primary Balance -0.5 -0.1 -0.7 -0.6 -0.8 0.1
Balance Before Transfers -7.2 -7.0 7.7 -7.8 -7.8 7.0 —
Net Borrowing -0.8 -0.4 -1.0 -0.8 -1.0 -0.2
Shares of Revenue
Primary Balance -3.7 -0.9 -5.0 -4.2 -5.4 0.9
Net Borrowing -5.9 -3.0 -6.7 -5.7 -7.1 -1.3

Source: Authors’ calculations from Istat, Generabv&nment Accounts, 1980-2009, Istat, Regional Bouo
Accounts, 1980-2009, Issirfa-Cnr, Regional Finah€@#&servatory, 2002-09 and Ministry of Interior, v@onment
Account Certificates of Municipalities and Proviscd998-2007. The data on direct and indirect tasesl to calculate
the cyclical components are provided by Istat, Gan@overnment Accounts, 1980-2009. The macroecinbases
used to identify the business cycle in each regi@enprovided by Istat, Regional Economic Accouh&30-2009. For
each level of local government the cyclical compugeof direct and indirect taxes are computed lyregpting the
regional components. The partition of the receifitsach tax by region is determined on the basleazl government
accounts data provided by Issirfa-Cnr for the lefejovernment of Regions and by Ministry of Inéerfor the level of
government of Municipalities and Provinces. Thelicat components of the regional macroeconomic base
estimated using an Hodrick-Prescott filter with graeterA=30. Structural local government balances are tegaas

percentage rates.



Table 9
Effects of changes in local government tax rates

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Tax Revenue 5.7 53 6.0 6.2 6.3 6.6 6.4 6.4 6.5 6.8
IRAP 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.02 001 011
Regional Personal Income Surtax - 0.00 0.00 0.00 0.00 0.08 0.08 0.07 0.07 0.12
Tax Revenue at Base Rates 57 53 6.0 6.2 6.3 6.5 3 6 6.3 6.3 6.5
Tax Changes 0.00 0.00 0.00 0.00 0.01 0.10 0.10 0.09 0.17 0.23

Source: Authors’ calculations from Istat, Generalv&nment Accounts, 1980-2009 and Istat, RegiomanBmic Accounts, 1980-2009. The effects of charigelocal
government tax rates are computed comparing foh ¢ax the receipts resulting from the applicatidnttee effective average tax rates and of the basgerdtes to the
approximation of the tax base represented by geassings. Gross earnings are defined as averagmgsuper employee times employment. Calculatioesparformed for
each region and aggregated at national level. R&P| the differentiation of tax rates by sectorecbnomic activity is taken into account. For eaehryresults are rescaled
according to the effective revenue of each tax igexV by Istat, General Government Accounts, 1980920 ax revenue components are reported as pegeesitares of GDP.



Figure 1
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Source: Authors’ calculations from Istat, RegioBabnomic Accounts, 1980-2009. The output gap isutaled as the
ratio between the cycle and the trend of GDP waference to the 1990-2007 period. The cyclical #edd
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Cyclical component of macroeconomic bases

Figure 2
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Figure 3
Cyclical components of local government direct anéhdirect taxes
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Account Certificates of Municipalities and Proviscel998-2007. The data on direct and indirect taxesd to
calculate the cyclical components are provided Isyat] General Government Accounts, 1980-2009. The
macroeconomic bases used to identify the busingde in each region are provided by Istat, Regidbednomic
Accounts, 1980-2009. For each level of local goment the cyclical components of direct and indireotes are
calculated aggregating the regional components.pHniition of the receipts of each tax by regiodésermined on the
basis of local government accounts data providedsbyfa-Cnr for the level of government of Regicarsd by the
Ministry of Interior for the level of government dflunicipalities and Provinces. The cyclical compatseof the
regional macroeconomic bases are estimated uditagleick-Prescott filter with paramet&r30. Cyclical components
are reported as percentage shares of tax revenue.
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Figure 4
Cyclical components of local government tax revenuey region and macro-area
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Panel 4c
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Figure 5
Cyclical components of local government tax revenue
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Figure 6
Structural local government balances
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used to identify the business cycle in each regi@enprovided by Istat, Regional Economic Accouh®80-2009. For
each level of local government, the cyclical congur of direct and indirect taxes are calculategregating the
regional components. The partition of the receifitsach tax by region is determined on the baslea#l government
accounts data provided by Issirfa-Cnr for the lefejovernment of Regions and by Ministry of Inéerfor the level of
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Appendix A: Tax eladticities

The elasticity of a tax with respect to a macroecoic variable is defined as the
ratio between the rate of change of the tax revdmyand the rate of change of the

macroeconomic variable):

_ AT /DX
=T )

(A.1)
or as the product between the elasticity of thewdRk respect to the tax basebj and

the elasticity of the tax base with respect torttaeroeconomic reference variable:

gT,X = gT,Tb |}‘Tb,x

(A.2)

where the first elasticity is a function of theustiure of the tax rates and the second one
depends on the correlation between the tax basettananacroeconomic reference
variable.

Assuming a perfect correlation between the lattey variables, or that the two

variables are identical, yields,, , =1 and hencez; , =&, .

We note that:

AT /T
Ermp = — ) =
T ATh/ Th (A.3)

therefore the tax elasticity with respect to the llase is equal to the ratio between the
marginal and the average tax rate.

The tax elasticity with respect to the tax basgreater, equal or lower than 1 if the
tax rate structure is respectively progressivepprtonal or regressive.

In particular, denote bip the individual tax base and suppose that the malr¢gax

rate is represented by the functiap(x), xO[0,tb]. The individual tax revenue is
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defined as: T(tb):f;btm(x)dx. The average tax rate corresponding to a given

individual revenue is thereforig(tb) = T(tb)/th.
Assume now that the tax base is partitioned in mbern of tax classes or tax
brackets and denote by and y; the corresponding population and income shares, fo

i=1,...,n. Further, denote b4, the marginal tax rate and with the average tax rate in
class or bracket fori=1,...,ncompiled in correspondence with the average income
the class.

The calculation of the tax elasticity accountstfeo effects: the increase of the tax
base due to the increase of the individual tax baskthe increase in the tax base due to

the increase of the population.

We are able to show that, in the first casA,T/Tb:Zi”:lyi”tmi and

T/Th= Zi":lyitai . Hence, the tax elasticity with respect to a cleasinghe individual tax

base is given by:

Z?:lyitai (A.4)

In the case of the representative individual inatigm (A.4), it is assumed that
y? =y, this is the approach followed, for instance, bgr@o et. al.(1995). In the case
of progressivity by tax class, it can be furthesuamed that,, =t for alli=1,...n. This

yields an elasticity equal to 1.

Finally, assuming that the distribution of indivadutax bases is stochastically
independent from the population size, it is posgstbl show that the tax elasticity with
respect to the population is equal to 1. Tax reeeisudirectly proportional to the

population size:

Erm =1 (A.5)

The overall tax elasticity can be compiled as agvieid average of (A.4) and (A.5).
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Appendix B: Econometric estimates of the elasticity of | RAP

We provide an econometric test of the assumptioa ohitary elasticity for IRAP.
This assumption is obtained applying the instindloapproach on the basis of the
analysis of the characteristics of this tax. Fa plurposes of the econometric test, we
used data provided by the Department of FinancéhefMinistry of Economy and
Finance. The database contains information on IRé&arations and tax bases for the
2002-07 period. The data are organized by regiah sector of economic activity.
Using the panel structure of this database, sevegaessions were estimated, with the
purpose of obtaining an econometric identificat@inthe elasticity of the tax with
respect to its tax base.

The results of this estimation exercise are repredun Table B.1. In each of the
models reported in the table, the dependent variaghiepresented by IRAP tax receipts,
as resulting from the IRAP declarations by regiod aector of economic activity for
the 2002-07 period. Several specifications of targb regressions are provided, using
as dependent and independent variables respectiéhger the aggregate tax receipts
and tax base or the average tax receipts and sexlbaregion and sector of economic
activity for the 2002-07 period. For both types refyressions, we estimated both
fixed-effects and random-effects models. In additiwwe estimated weighted versions of
the models in average tax variables, using as usigither the tax receipts or the tax
base frequency by region and sector of economiwitgcin the sample period. The
results reported in the table provide confirmatimn our assumptions on the tax

elasticity.
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Elasticity of IRAP

Table B.1

Model (1) (2) ) (4) (5) (6) (7) (8) 9) (10) (11| 12
Tax Base 1.0643] 1.0195 1.0437 1.0400 1.0643 1.01950437 | 1.0400| 1.0759 1.0754 1.0759 1.0754
(0.0082)| (0.0043] (0.0082) (0.007B8) (0.0128) (8% (0.0132)| (0.0111) (0.0150) (0.0149) (0.0241).02@0)
Const. ~3.9332 -3.9189 -3.2926 -3.8044 -3.9832 189.9 -3.2926| -3.8044 -3.5096 -3.5034 -3.5056 —3.5034
(0.1114)| (0.0592) (0.0447) (0.0349) (0.1736) (08 (0.0716)| (0.0492) (0.0711) (0.0708) (0.1142).1187)
Obs. 1,680 | 1,680 1,680  1,68( 1,680 1,680 1,680 01,68 1,680 | 1,680 | 1,680 1,680
Units 280 280 280 280 280 280 280 28( 280 280 280 80 2
R? 0.9723 | 0.9956| 0.9769 0.9958 0.9723 09956 0.9769.9958 | 0.9769| 0.9769 0.9760  0.9769
Gy 0.2820 | 0.0941| 0.2440 0.09383 0.2820 0.0941  0.2440.0938 | 0.2360| 0.2361 0.2360  0.2361
G, 0.0571 | 0.0571| 0.0599 0.0599 0.0571 0.0571  0.0599.0599 | 0.0530| 0.0527  0.0530  0.0527
P 0.9606 | 0.7309| 0.9431 0.7078 0.9606 0.7309  0.9431.7078 | 0.9519| 0.9526 0.9519  0.9526
Corr. ~0.3091 - 0.2624 - ~0.3091 - 0.2624 - 0.0778.0800 | 0.0773| 0.0800

Source: Authors’ calculations from Ministry of E@my and Finance, Finance Department, IRAP Declamafi2002-07. Panel regressions of the log tramsfufr

IRAP on the log transform of its tax base. Sammdaqul 2002-07. In each time panel, observationsuait defined by region and sector of economiciactiln

models (1)-(2) and (5)-(6), variables are aggraedteregion and sector of economic activity, wiiilenodels (3)-(4), (7)-(8) and (9)-(12), averageiafale values are
used. Models (1), (3), (5), (7) and (9)-(12) aredi-effects, models (2), (4), (6) and (8) are randdfects. Random-effects models include a setofosal indicator
variables among the regressors. In models (9) Aty fegressions are weighted with the frequencdgaxbase observations, in models (10) and (12ess@pns are
weighted with the frequency of tax receipts obstowns. Heteroskedasticity and autocorrelation-cstesit standard errors are compiled for models&prad (11)-
(12). Standard errors are reported in parentheses.
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