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Asymmetriesin theterritorial VAT gap

Elena D’Agosto, Massimiliano Marigliani, Stefans&ni

Agenzia delle Entratelena.dagosto@agenziaentrate.it

Abstract
This paper presents two original contributionstédidn VAT studies.

First, it provides the regional VAT distribution oion-reported components and its
allocation between final uses as defined in Eurogggstem of Account (ESA95). To

this aim, an indirect top down approach is app#iad key information are derived from

National Account figures and VAT statements. Ouimrasults reveal that the average
VAT base gap over 2007-2010 is nearly 231 billiamog of which the 77% accounts

for base gap of Households final uses and the 28%riterprises final uses.

Second, it proposes two exploratory analysis tduata which characteristics may
affect the spatial distribution of VAT gap. Our @gnce allows to identify some aspects
underlying the territorial differentiation. In fadhe VAT gap is positively correlated

with: the economic condition, the business cycld #re tax moral of the geographic
area. The most important result regards the deteefect caused by the Revenue
Agency activity.

Moreover, these estimates indicate the contributitat each local economy might
assure to public finance flows; it could be an \Wwattile instrument for addressing
appropriate policies at local level.

Sommario
L’articolo presenta due contributi originali rigdanti le analisi dell’'lVA.

In primo luogo presenta una ripartizione regiordde gap nell’imposta distinte per le
diverse componenti che generano il gettito: i camsfinali e gli impieghi intermedi,
cosi come sono definiti nel Sistema Integrato dmtCEuropei (SEC95). Le stime sono
state realizzate applicando un metodo indirettotigo Top Down utilizzando le
informazioni derivate dalla Contabilita Nazionaldal'archivio delle dichiarazioni dei
redditi. | principali risultati ottenuti mettono iaevidenza che il gap medio nella base
IVA ammonta, negli anni 2007-2010, a circa 231 andi di euro, dei quali il 77% é
ascrivibile al consumo finale delle famiglie e dstante 23% ai consumi finali delle
imprese.

In seconda istanza si propone un’analisi esplaaiper valutare quali sono le
caratteristiche che possono influenzare la distidne territoriale del gap IVA. Le

evidenze trovate permettono di identificare alcuaspetti che influenzano le
differenziazioni territoriali. Infatti, il gap delVA é positivamente correlato con le
condizioni economiche, il ciclo economico e la taroral dell’area geografica. Il

risultato piu rilevante riguarda la stima dell'dfte deterrente esercitato dall’Agenzia
delle Entrate.



Le analisi proposte, oltre ad avere una valenzhcasipa, possono essere di ausilio per
calibrare meglio le politiche di contrasto all’ei@® a livello locale.

JEL classifications: H26, EOQ1, E21

Key words: Tax evasion, VAT, Regional economy
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1. Introduction®

Value added tax (VAT) is the main indirect tax newre in the national tax system and
provides about 25% of the total tax revenue, ampuatom a theoretical point of view,

its revenue is not affected by the length of praidmcchain and distribution since it is
collected fractionally. This aspect assures thetrabty to the degree of vertical

integration of the production process and to tlepstthat goods and services follow
before being purchased by final consumers.

Technically, tax neutrality is achieved with thghi to deduct input VAT on purchases.
Through the deduction mechanism, it is possibleéntify who are legally burdened
(by law), namely who relate with the tax authostend pay taxes (Wolf, 2007). Those
who may not apply this mechanism, act as final coress (de facto taxpay@r
interpreted in a broad sense, and actually undisgeconomic effect of taxation.

In each stage, the amount of VAT paid by taxablsges is determined on the basis of
their: taxable sales, purchases, the right to regoand the deduction mechanism. The
procedure is the following: seller charges VAT de tprice of taxable goods and
services sold (becoming indebted to the State),atheunt of VAT paid to the tax
administration is obtained as the difference betweetput VAT and the amount of
VAT paid on its purchases (input VAT) due to theddetion mechanism. When the
latter exceeds the former there are conditionl@iming VAT refunds which can be
considered a physiological aspect of VAT systenghtly associated to the
recoverability.

VAT transactions involve different economic actétsuseholds, General Government
and Businesses. Among them, whenever purchasergdnds and services and do not
give the right to deduct input VAT, partially ortatly’, act as final consumérs
Households cannot deduct input VAT on their pureBad goods and services. General
Government deduct input VAT only when sales taxadeds and services, namely it
behaves as a market agent. Generally, businesdestdaput VAT on purchases but
there are some exceptions: first, if their salesmainly VAT exempted, they partially
deduct input VAT; second, they buy goods and sesvior which VAT legislation does
not allow input VAT deduction, completely.

Transactions carried out among economic actors leey to non-compliant behaviors
concerning the relationship among firms (business Husiness) as part of
recourse/deduction sequence or those between basamel households. Theoretically,
the deduction mechanism is a form of mutual conaolong business taxpayers,
however not removing the incentive to evade VAT ihaolves the will to reduce or

delete taxable base and then VAT.

Households tax evasion arise from transactionslvimg Households and it includes
evasion engendered along the value chain of thesdsgand services. Again, business

L A preliminary version of this paper has been pre=e at “The Shadow Economy, Tax Evasion and
Governance Conference, 2013", July 25-28, Mun£¢r (

2 De facto taxpayers and those by law may or mayoioicide.

*See, articles 17 and 19 in DPR n. 633 del 1972.

“ Scholars define this aspect as the impurity of @cWAT with respect to the ideal concept of VAT
(Longobardi, 2009).



tax evasion concerns transactions among enterpaisgésncludes evasion engendered
along the value chain of goods and services ex@sag final consumers.

In this analysis, we assume a simplifying hypoth&sincerning General Government.
We consider the evasion that arises from its pweha&qual to zero. We are aware of
the limits of this assumption and some studiesiaterway to overcome it.

Tax evasion may originate from the reduced pridegoods and services sold, equal to
the amount of the tax, when seller and buyer agileethis case, the final consumers,
not recovering VAT on their purchases, may be cariipdf the fraud taking advantage

of lower prices.

Therefore, several types of tax evasion take thmen fof underreporting the taxable
transactions, even if VAT is paid to the sellenga@on without complicity). Others are
related to the deduction mechanisms: for instatioe,creation of false invoices on
purchases to the aim of increasing input VAT, aditwly, reducing the payment to
Tax Administration. The measurement of not fulfille&x obligations is a crucial topic
in the empirical research both to investigate sgible determinants and to evaluate
suitable policy to limit reluctant attitudes.

The first part of this work aims at measuring VAdpgthrough an indirect approach, a
top down method, examining two key aspects neglettethe previous analysis: the
territorial dimension and the final consumptionfimpl users involved.

This method compares the tax collected with thdsd tvould be collected if all
individuals and enterprises had perfect compliaibe. resulting VAT gap includes tax
evasion, i.e. the deliberate intention to fraudsolmency, negligent acts and
misinterpretation of the law.

In this study, we take advantage of data from aifipesection of the VAT form, the
VT part. In this way, we properly measure VAT cotled at regional level and by final
users (Household Expenditure, Market enterprises Rumblic Administration). This
latter is crucial to determine reliable regionatireates since final users show an
attitude towards tax evasion vary significantly ampdahem and in turn affect regional
evasion.

Over 2007-2010, our results show the average VASe lump is nearly 231 billion euro,
177 billion accounts for base gap of Householdalfuses and 54 billion for final uses
of Market Enterprises. Southern area (includingdgslhave an amount of nearly 83
billion and the highest quota, follow Northwest ¢2)7 Northeast (21%) and Centre
(17%).

The Vat base gap propensity is about 26% at ndtlemaP, its value for Households
final uses is around 26,2% while 46,9% for markeemprises final uses. The regional
distribution of Vat base gap propensities show éigralue for southern area, six out of
eight regions have figures higher than 32%. Theggons have a very high gap
propensities in the final uses of market entergrisanging from 60% to 75% and
values between 33% and 39% for transactions relabedinal consumption of
Households. Northeast regions present gap propeEnsio final uses of market
enterprises above the national average and alseedbe northwest average. Moreover,

® This figure is calculated by dividing Vat base gapl Vat base theoretical liability, including thiatm
General Government.



the average gap propensity for Households finasgemption in the North is lower than
that of South.

The second part of this work aims at analyzing gpatial distribution of VAT gap
through two exploratory analysis. By static shifese analysis, we differentiate three
aspects of the regional VAT base gap propensi@gt tlue to national context from
those due to regional structure of the economiwiicind to specific characteristics of
the region. The national effect, 26.04%, explainarge portion of regional VAT gap
propensity, mostly for regions in the North and enof Italy. The structural
component produces a positive effect on gap, esibgdn the South regions due to the
guota of public sector in their economy, is wortloat -1,5%, -2.5%. Nevertheless, the
local component plays a significant role in Sowions, too: it increases the VAT base
gap propensity by 10% in almost all its regions.

Over the period 2007-2010, the dynamic shift-shamalysis allows us to split the
growth rate of regional VAT base gap in three conguas: the national growth effect,
the structural effect and the regional effect. Teereasing changing rate of the VAT
base gap is driven by the national trend, wortt64%. The worsening of tax

compliance is mainly affected by local componeBigecific factors mostly account for
Lombardy, Friuli and Liguria and also for Calabaiad Sicilia in explaining the overall

regional growth rate of the VAT base gap.

A further step in the territorial analysis is ddneusing the longitudinal structure of our
data. This preliminary study try to bring out whiablpects of local components affect
VAT gap. It turns out to be positively affected the economic condition of the area
expressed both in term of richness and in termebdity to spend. We find a positive

correlation with some business cycle variable, agprotested draft and promissory.

A noteworthy result derive from some variables espmng the deterrent effect caused
by the Revenue Agency activity. It turns out todpeincrease of 1% of the enforcement
reduces VAT base gap of 7%. Even though we shooidider this evidence just an
exercise, they confirm some theoretical musingsi¢aani, 1998).

As a corollary, our study may be employed as ahwdntle instrument for policies in
order to reduce the geographical differences inetgasion and to suggest measures to
distribute the tax burden among government levels.

This work is organized as follows: section 2, byiefeviews the theoretical and
empirical literature on VAT tax evasion; the negttson shows main methodological
issues of measuring potential and not reported VéTnational level, by economic
actors involved and by regional distribution. Irctsen 4, we present two exploratory
studies in order to analyze which characteristiesy mffect both the spatial VAT gap
and regional convergence of VAT gap. Finally, wd adme concluding remarks.



2. A brief review of the theoretical and empirical contributionsto VAT
gap

Scholars have focused their attention on tax ewasil its effects for a long time. The
seminal contribution that highlighted its econommiechanisms is due to Allingham and
Sandmo (1972) referring to personal income taxed.amnany researches have been
developing, but a limited attention was devotedhi analysis of business evasion and
indirect taxation, in particular. Marrelli (1984)aw the first contribution which focused
on ad-valorem tax in a monopolistic environmente EHuthor analyses the economic
choices of a firm under-reporting revenue and amtes key variables for this decision
are the level of production (which affects the shif the tax) and the amount of tax
evaded. The interdependence of these two choigeends on the probability of being
detected. If the probability is exogenous, theghiting and the decision to evade tax
are separable: evasion does not affect the amdutaxes shifted, firms may evade
taxes and then shift to the final consumers akay thad not evaded. This result does
not apply if the detection probability is a functiof reported tax as the equilibrium
value of the production will depend on this proligbi Furthermore, the production
will be smaller or larger than that would produdedid not evade (or in case of
exogenous probability) depending on whether thebadity of being detected is
increasing or decreasing to reported revenue. dfedesing, firm would produce and
report more than in case of constant probabilitygt this rule is efficient). In a later
paper, Marrelli and Martina (1988) addressed thralysis to the relationship between
production decisions and compliance within an g@igstic market (for simplicity the
duopoly) by examining various taxes including iedirones. The authors find that the
amount of production is not affected by the decisam reporting revenue, but the
reverse nexus does not work. Therefore, it existeaker separability condition in case
of exogenous probability. This means that collusioplies higher evasion only if it
leads to higher profits: however, authors are vottusive about this link. If the market
share of each firm is quite homogenous within itigysan increasing degree of
collusion leads to an increase in tax evasion cigss of the type of tax considered. In
case of detection probability function of reportadable base, once again, the authors
state that the firm economic decisions are not paddent. If detection probability
decreases with increasing reported taxable basewilt lead to a lower evasion and
lower tax shifting.

Virmani (1989) analyses evasion in a competitivaustrial framework. First, the author
considers a link between tax evasion and efficianaase of a sales tax. Mainly, these
taxes affect consumption decisions and also thoseerning production if goods are
used in the production process and a credit meshmim the value added chain is not
taken into account. In the presence of evasiomsfiproduce at a lower level than
minimum efficient scale. This result is robust tarieus assumptions on detection
probability function and affects the optimal taxXerdor goods in the presence of
evasion. In particular, this entails the hypothasidurden with low tax rates those
industries with a relatively small scale of prodawtif their firms evade; an extreme
case would be to exempt from taxation those witty Jew scale. The second issue
analyzed concerns the relationship between ta rate evasion. The author derives
conditions under which a single tax rate, instebdwm, is a threshold for the firm,



below they pay taxes and evasion possibility maighered. Higher rates may lead to a
lower revenue, determining an effect similar tofeaturve.

Yaniv (1995) shows an interesting synthesis of pinevious studies, suggesting a
general model of tax evasion (considering both tegerting revenue and overstating
costs ) relevant to various types of tax. He sttitasthe production choices of the firms
are independent of their tax compliance decisidhe. separability is also confirmed in
case of endogenous probability, even if it is motase of uncertainty.

From what mentioned above, the theoretical litesthas tried to underline which
consequences cause the tax sales non-compliatioe @gonomic system.

From an empirical literature viewpoint, a key issomcerns the measurement of non-
compliance which is intrinsically a latent phenomenOver the years, various methods
have been developed and refined in order to estitet non-observed economy, also
adopted to estimate tax evasion in its broadestesefitax gap. Within these methods,
two main approaches can be distinguished: the tdared the indirect one The first, also
called bottom-up approach, is based on microeconaata coming from auditing
activity or sample survey whose responses are taryinthe second, also known as top-
down method, employs macroeconomic indicators dorimation from National
Accounts and financial services. The latter isHertdifferentiated into two branches,
one based on macroeconomic data and the otheramometric models. Particularly,
the second stream has dealt with the limited ab#itia of information to estimate tax
evasion and unobserved economy (in this regardribations following Schneider and
Enste, 2000).

In the last decade, the empirical evidence reladdtie EU countries has progressively
increased as a result of the attention gained ademia and both at national and
internationdl institutional level. In this perspective, Europg@aammission has shown
its interest in the magnitude of the phenomenorhiwithe EU by assigning to an
independent research institute, Reckon LLP, thessssent of the VAT revenue losses.
Reckor (2009), following a top-down approach, estimates tax gap for the 25
countries of the European Community for the yeaf620The research institute
estimates the tax potential, that would have inahsence of evasion, on the basis of
National Accounts for each country and comparesith tax collected. The estimates
reveals that, at European level (25 countries),MA& gap is about 12% of potential,
Greece is around 30%, Lithuania, Latvia and Italy @ 22%, France at 7%, Germany
at 4% and Spain at 2%.

An important contribution to the gap estimation esnfrom the Revenue Agendiess
they have access to confidential information. Adoay to the European Commission
(2011), European fiscal authorities develop th@n@ap estimates applying different
approaches. In particular, UK (HMRC, 2010, 201Z3wuwp-down methods for indirect
taxes and bottom-up for direct taxes; in Swedes talx authority adopts both methods
and has prepared a program for measuring and mimgjtevasion (Swedish National

® The importance of measuring unobserved economwhigh evasion is only an aspect, and guidelines
to achieve it are stressed in the document OECD2R0

" See also, Reckon (2008).

8 |OTA, the body which coordinates tax administratitias recently been trying to monitor the activity
different agencies with respect to gap estimates.



Tax Agency, 2008). In the same way, Revenue AgentieDenmark, Estonia and
Netherlands apply direct and indirect estimatiorthods separating by type of tax. In
particular, the Danish Agenty(Danish Tax and Customs Administration, 2006a,
2006b) has developed a comprehensive approach goegamation: a top down
approach is applied to the personal income taxh(gstimates are official and included
in governmental documents) and an “every sectopr@gch to estimate the business
gap, that is a bottom-up method in the form of mandaudit.

Among different type of taxes, VAT gap has beererndng a special attention by
European institutions and its members both foréhevance in the total revenue of each
country and because its tax base is a sourceddtthbudget.

Nam et al. (2001) measure VAT gap in the EU coaathy adopting an indirect method
based on the National Accounts: the theoretical \fé&Teach country is compared with
the collected revenue thus obtaining a measurbeoghortfall. The empirical evidence
provided for the period 1994-1996 reveal that I&ltpws a high level of VAT evasion:
approximately 34.5% (three-year average) of themaettax is missing to the tax
authority; Spain (22.6%) and Greece (20.2%) follawhjle lower values are estimated
for Netherland® (2.4%), United Kingdom (3.8%), Denmark (4.2%) aBeérmany
(4.8%). The authors point out that the quality stiraates is conditioned to that of the
information employed and its improvement requiresoardination among statistical
agencies as well as among tax authorities withimtrees.

Keen and Smith (2007), in their review of availablapirical evidence relating to EU
members tax gap, compare estimates and highlightepancies. The authors note that
HMRC has been estimating tax gap since 1992 byguaimop-down approach. This
method is deemed a valid instrument to understaadariability rather than the size of
the phenomenon; it requires to be supported byobotup method to provide
independent estimates helping to qualify types AT \fraud. For the 2001-2002 period,
the latter method estimates a VAT gap between 1@@&014.6%, which is consistent
with that calculated with the top-down approachyado 15.7% of tax potential.

Keen and Smith (2007) relate estimates provide@Gbégauer and Parsche (2003) who
employ a top-down method to the mid-nineties forEL@opean countries. They notice
the official UK VAT gap estimates are lower tharogk provided by Gebauer and
Parsche and the trend shown in the official stesiss not the same reported by the
authors. These discrepancies lead Keen and Smitbflext about the importance of

data quality in the estimation process and the meedoordination among countries on

how macroeconomic data turns into useful figuresttie estimation of the theoretical

revenue.

For Italy*!, a seminal paper on VAT gap evaluation in non-gowvental setting is due
to Bernardi and Bernasconi (1997) who calculateagapparing National Accounts and
fiscal data for the 1991. They estimate the notailed VAT base with a dual approach

°® Among non-European Authorities see Australian TiaraOffice (2012).

% However they do not make public their estimatdmesE information are drawn from the contribution of
European Commission (2011).

1 A different approach is applied by Bordignon arahardi (1997).



on the demard side and the supply side. The latter comparedNgte®nal Accounts
value added with the fiscal value-added, propertjjusted. They note that the
undeclared value added counts for 38% of the thieateone and provide a sectorial
breakdown of the gap. For VAT purposes, demandagmbr is more suitable: they
determine a missing declared tax base around 40%tedheoretical base. The measure
of missing VAT is instead about 39% of the theamadttax. The latter is calculated by
adding the theoretical revenue of National Accoldasiseholds expenditure to those of
intermediate consumption from exempt sectors, hode of investment goods from PA
and ISP. The missing revenue is obtained by subitathe collected VAT on accrual
basis to theoretical VAT.

Convenevole and Pisani (2003) describe VAT gapmeding procedure applied by
Italian Revenue Agency. The method is a top-dowpr@gch that calculates theoretical
base and tax from National Accounts data (NA)y demand components. Each
component requires to be estimated at detailed levarder to capture all the complex
rules of VAT system. To determine a non-reported kase consistent with the
theoretical value, they employ the VAT revenue ocraal basis. Their estimates reveal
that the share of unreported in theoretical baseif@eased from approximately 34%
in 1982 to 37% in 1991 Later, based on such method, Marigliani and Pi€006)

and D’Agosto, Marigliani, Pisani (2013) provideigsites in time series for later years.

To the best of our knowledge, ltalian VAT gap esties are not produced by regibhs

or by type of economic actors involved in the VAB®mM. The present work intends to
focus on these two aspects neglected so far byiquevstudies due to lack of

information.

3. The main methodological issuesin measuring tax gap

The estimation method applied to measure the ra@tMAT gap is based on an indirect
approach. This method compares the tax collect#d twose that would be collected if
all individuals and enterprises had perfect conmgia In order to obtain a precise
measure of the theoretical liability, we requirectmrrectly identify both taxable base
and VAT rates with respect to the legislation. i taim, a detailed level of National
Accounts® is employed. The resulting VAT gap includes taasion, i.e. the deliberate
intention to fraud, insolvency, negligent acts amdinterpretation of the law.

2 Household expenditures on the economic territdngermediate expenditure and gross fixed

investments.

'3 The National Accounts aggregates are built in atmmce with the provisions of the ESA95 which

requires to be “comprehensive”, i.e. inclusive albServed” economy and that “not observed”.

14 National Accounts data are undergone to periodieabkions. Gap estimates series which result from
them are not comparable.

!> We only found the contribution of Brosio, Cassamel Ricciuti (2002) showing regional estimates of
the VAT gap. Unfortunately, authors did not inde#tie estimation method.

'8 For more details see Convenevole, Pisani (2003).
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Our contribute to the studies of measuring tax igapat of investigating some aspects
disregarded, so far, concerning VAT collected hyioe and by final uses (Household
Expenditure, Market enterprises and the Public Adstiation). Although the two
iIssues are independent, the latter is crucial teraene reliable regional estimates since
final users show an attitude towards tax evasioy vaay significantly among them and
in turn affect regional evasion.

These analyses are allowed by information deriveohfa specific section of the VAT

form, the VT part’. These data, along with those of other source& haen undergone

to consistency checks on different sections oftéxereturn before being applied to our
analysis.

From the spatial distribution of reported VAT basgse some peculiarity of the
regional economic systems: some areas emphasizeelmd consumption, others
Government Spending while other focus on internmtedigoods Expenditure from
Enterprises.

VAT has the peculiarity to arise where the consuompttakes place but may be
collected in a different place. This is one of i®ue to deal with since it has important
implications in estimating VAT gap and theoretid8T for each region. This latter
also represent the real regional contribution terall VAT Revenue.

The top-down methodology applied to our purpos&nslar to that at national level. A
key element for computing regional estimates is teeitorial detail of all the
information required: both statistical and admi@gve. While doing this, we ensure
the consistency with national estimates.

In this section we discuss three important factsestion 3.1 presents how we infer the
actual Revenue, the theoretical one and the VA&likxbase at national level; section
3.2 shows declared and theoretical taxable badmalyuses; Section 3.3 describes the
territorial structure of the gap.

3.1. Determining the VAT Revenue and Gap

With the aim of assessing taxpayer voluntary coamaée, we calculate VAT revenue on
accrual basis which represents the VAT revenuergetk by the economic system as a
result of transactions burdened with VAT in theerehce period (a fiscal year).

The accrued revenue stems from all flows invol T as shown in the following
equation:

IVAEC =VAT Gross Reventfe- (Refunds + Compensatith— Adjusting for accrual
accounting -variation in the amount of VAT credits to bringnext yeaf® [3.1]

7 See Convenevole (2006) for details about the diction of VT part.

81t represents the voluntary compliance and iteckes the amount collected through the audits.

1t is an alternative way to the request for reinsement, under which you may use a VAT tax credit t
pay other taxes.

2 To have this opportunity the taxpayer reports \@&dit in the tax return.
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where IVAEC denotes the economic accrued revenusistent with our method to
estimate gap.

VAT gross revenue represents the taxpayers volpm@ampliance and is the tax due
and paid to the Tax Authorities as a result of Viddnsactions in the domestic market
and those from imports. This VAT revenue is gr@ssit comes before adjustments for
refunds and compensations. After the latter cawestand adjusting for potential

timing ?ciifferences in revenues between accrualsbasd cash basis, we derive VAT
accruat™.

Every year, taxpayers annotate in the VAT statentemtamount of VAT credits they

can use in the year following to the statement. &bgregate variation of this stock
measures the VAT credit that has been generatdtkieconomic system after refunds
or compensation have been requested.

To get IVAEC consistent with the National Accountg subtract the change in the
stock from the accrued VAT. The reported VAT baB#D| is obtained dividing
IVAEC by the implicit raté’. The theoretical VAT base (BIT) is computed cotesidy
with the classifications and definitions applied BID and its estimate employ detailed
expenditure subclasses of National Accounts commstie Households consumption
(261 items); General Government Investments (1Zndje General Government
Intermediate Consumption (17 items); Market enisgs Intermediate Consumption
(58 items), and specific types of market entergrismestments (e.i. cars). We group
them in three main clusters, the same applied fdD: BHouseholds, General
Government and Market Enterprises final uses. @ketivo generate VAT base when
tax is not recoverable.

VAT legislation identifies two kind of not recovdndity, partial or complet%;: the first
due to the type of goods purchased; the secoralated to the economic activity: those
who sell exempt goods and services, cannot reclédh paid for their purchases, at
least partially. Following VAT legislation, we haveentified, among goods and
services purchased by firms, those items whoseistanot recoverable. To take the
“subjective” case into account, we compute nonverable share by detailed economic
activities from VAT statements, then we apply thpsecentages to National Accounts
Intermediate Consumption.

As a general rule, we require highly detailed NaioAccounts aggregates in order to
capture the complexity of VAT regulation and tootddte with accuracy theoretical

base and tax. For each detailed subclass of Natkwtunts is deducted the share of
exempted base and to the residual amount is agstdta own proper statutory VAT

rate.

L The procedure is defined by the European Uniacdordance with Regulation ESA95.

2 |t is computed on the bases of VAT statements, daking into account internal market components
and imports.

3 Applying the top-down method based on the natiaeabunts may produce therefore different results
from country to country. See for example Reckor0@0Keen and Smith (2007).

4 Includes data relating to valuables investments.

?® See, articles 17 and 19 in DPR n. 633 del 1972.
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The gap is estimated following two hypothé%idirst with complicity (seller and buyer
agree and there is no invoice, tax is not collé¢tedcond, without complicity (tax is
collected but not remitted). Currently, we are able to identify the amount of evasion
for each behavior, hence we produce two point edaém First, we estimate gap by
assuming all evasion occurs with complicity, thea suppose all evasion is without
complicity. The former represents an upper limitgap estimates while the latter is a
lower limit. In the Appendix we show a diagram (lHigs B.1) which illustrates
estimation procedure of VAT gap at national level.

3.2. VAT basedistribution by Final Uses

We split BID into three main categories: Housebo{BIDcf), General Government
(BIDpa) and Uses for Market Enterprises (BlDal). d&zive the General Government
expenditure (both intermediate and investment) fRublic finance data, conveniently
harmonized in accordance with definitions and dassions stated by ESA 95.

We get the reported VAT base for Households (BIOodn the VAT part of VAT
statement. VT part contains taxable operations rtdsvéinal consumers and those to
entity with VAT registration numbers.

BIDal is then obtained as follows:

BIDal = BID - BIDcf — BIDpa [3.2]

VAT is calculated by applying the appropriate reteeach base. Similarly to the base,
tax is split as follows:

IVAEC = IVAECcf + IVAECpa IVAECal [3.3]
Finally, we impose the restriction of equivalenaétte overall national base and tax.

3.3. Geographical Distribution of reported VAT base and gap

Each group, theoretical, reported and gap, estorettéhe national level is broken down
at regional level. The territorial distribution ®AT become a key issue, since VAT
arises where consumption takes place while it lected where firms have their fiscal
headquarters. To make a consistent comparison Wédtional Accounts data we
reallocate the reported data, gathered by fiscatitpearter, to the place where goods
and services are sold.

In order to split up the reported VAT base (BID) tgion, we use the following
indicators: the Households Expenditure is disteduby means of VT part of the VAT

% The two types are recognized within the EU and&hmpean Commission in the Decision 98/527/CE,
G.U. n. L234 del 21/8/1998 pag. 0039-0042.
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form; the General Government purchases is disgthby means of National Accounts
data, under the hypothesis of no evaSioNarket Enterprises final uses are share out
by means of the reported taxable base structuiiRAR*.

The BIT is allocated at regional level as followse Households Expenditure by means
of regional Households Expenditure from Nationalcéunts; The Regional General
Government purchases are those obtained by Nathwtalunts; while Uses for Market
Enterprise by means of specific regional indicatiorsintermediate expenditures and
investments from National Accounts.

Both regional distribution of BID and that of BlTeaconstrained to National estimates.

Regional distribution of VAT is estimated by applgithe appropriate VAT rates to
regional distribution of BID and BIT.

3.4. Main estimation results

In Table B.1, we present results of our computatiamowing the average regional gap
estimates by final uses over 2007-2010. In thigopert turns out that the average VAT

base gap is nearly 231 billion euro, decomposea b7 billion (77%) from base gap

of Households final uses, 11% of which comes frommgport services, and 54 billion

(23%) from final uses for Market Enterprises.

South area (including Isles) shows an amount ofiy&8 billion and the highest quota,

follow Northwest (27%) Northeast (21%) and Centt@%). Regions like Lombardia,

Campania, Veneto, Sicilia, Piemonte have an amofiMat base gap over 20 billion.

Among those regions having the higher level of Mate gap from Market enterprises
(Lazio, Lombardy, Veneto e Piemonte), Lazio hashiglest quota in its regional gap
(35%). However, Lombardia, Campania and Sicilisspne the higher quota of Vat base
gap from Households final Consumption.

Table B.2 provides estimates of Vat base gap pipes, namely Vat base gap divided
by Vat Base theoretical liability. At national |d¢% it is about 26% and its value for
households final consumptions is around 26,2% w®% for final uses of market
enterprises.

The regional distribution of Vat base gap propeesishow higher value for southern
area, six out of eight regions have figures highan 32%. These regions have a very
high gap propensity in the final uses of markeegnises, ranging from 60% to 75%
and values between 33% and 39% for transactioraderklto final consumption of
Households.

" This is a very simplified hypothesis. We consitlee evasion that arises from General Government
purchases is equal to zero. We are aware of thtslwhthis assumption and some studies are underwa
to overcome it.

8 |RAP stands for Regional Tax on Productive agtiviising the IRAP form is possible to decompose
the enterprise production by local activity uniheélTIRAP value are weighted according to the VATebas
produced by the different economy sectors.

? This figure is calculated by dividing Vat base gagal Vat base theoretical liability, including thiatm
General Government.
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Anyhow, 11 regions have the overall Vat gap projiessbelow the national average,
Lazio Valle d'Aosta and Trentino Alto Adige shovetlowest values Northeast regions
present gap propensities to final uses of marketrpnses above the national average
and also above the northwest average. Moreover,attegage gap propensity for
Households final consumption in the North is lowean that of South.

4. Exploratory Empirical Analyses

In this section we address our analysis towardsedinnary investigation of the
determinants of VAT gap. For this purpose, we fwllwo ways. The first one consists
of a shift-share analy$fson VAT base gap. This technique allows to sepatiage
national trend in the VAT gap from other factorgedmining the gap such as regional
expenditure structure and regional environment attaristics. The second one is a
panel econometric study. This is a tentative amalygich allows us to make some
further progress in explaining VAT base gap.

4.1. A Descriptive Analysis

First, we apply a static shift- share analysishe &verage VAT base gap propensity
(hereafter, VAT gap propensity). It is calculatedtlae average over 2007-2010 of VAT
base gap divided by theoretical VAT base liabilifterwards, we apply a dynamic

shift-share analysis to the VAT base gap. The nuzlogical issues are described in
Appendix.

The former analysis allows to differentiate threpexts of the regional VAT base gap
propensity, the first one due to national contebented “national”) from those due to
regional structure of the economic activity (dedot®y “structural”) and to specific
characteristics of the region (denoted “local”).

The overall regional VAT gap propensity is affectsdthe national component under
the assumption that a common path of evasion ewrits all the country, and the
structural component is captured by imposing theesatructure of final uses for each
region. Finally, the local component expressessgiexificity of the region in terms of
grater or a smaller attitude to be non- compliant.

In Table B.3 we show the breakdown of the regidf&l base gap propensity (average
2007-2010) into its components and in Figure B.2.represent them graphically. The
national effect, equal to 26.04%, explains a lgrgeion of regional observed VAT gap
propensity, mostly for regions in the North and Cemf Italy. In the South, six out of
eight regions show a higher propensity than abnatilevel. The structural component
produces a positive effect specially in the Sowhians due to the quota of public
sector in the Southern economy. This componentstéadower the VAT base gap
propensity.

% Giovannini Commission (2011).
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The local component summarizes the effects prodbgespecific characteristics of the
regions. It is shown that these aspects play afsignt role in the South: it increases
the VAT base gap propensity by 10% in almost alltsern regions. Their features
prevail on the beneficial effects of the structumdmponent, encumbering their
economies. This aspect is well illustrated in FegB:1 where arise the regional VAT
base gap propensities are highly affected by secomomic factors and local
behavioral attitude rather than those factors edl&b the economic structure.

The dynamic shift-share analysis allows us to gpk growth rate of regional VAT
base gap in three components: the national gro¥iglctethe structural effect and the
regional effect. In Table B.4 we show its decompasi Over the period 2007-2010,
almost all regions show a decreasing changingafitee VAT base gap however the
variability among regions is high. Firstly, the ioaial trend largely drives the improved
compliance. As for the structural effect, we shtnattboth final uses, final households
expenditure and market enterprises final uses, lBm@eased by about 10%. The
compositional mix slightly affects the improvemaitregional compliance. Regions,
having a high quota of transport final expenditareegional VAT base gap (2007 is the
reference year), show a worsening in compliancdleVdAosta, Lombardia, Friuli,
Liguria, Toscana and Lazio have a quota of trandpmal expenditure in regional VAT
base gap greater than 10% and show a structurdivposffect. The local component
plays an important role in explaining the overalyjional growth rate of the VAT base
gap. Specific factors mostly account for Lombardtauli and Liguria and also for
Calabria and Sicily. These result are shown in FadgdL3 where the structural and local
components are in the same pile for each regian:.otrerall height of the column is
equal to the sum of the structural and local corepts

4.2. A preliminary panel study on VAT gap

The territorial peculiarities highlighted in theeprous section will be investigated more
in depth in this part by using the longitudinausture of our data.

4.2.1 Data and Variables description

Our set of VAT gap measures covers a period frof72@ 2010 and determines a
panel analysis bounded to 80 observations (20 megimnes four years). Due to the
limited data availability we consider the followiragpalysis a preliminary exercise. We
are interested in sketching economic factors theyt affect VAT missing compliance.

As we pointed out in previous sections, the denismevade VAT by means of non-
reporting VAT taxable base allows the taxpayerseduce also its direct tax burden,
this makes VAT base gap a more appropriate depéndegrable than VAT gap. In
order to identify suitable explanatory variaifefor our VAT base gap, we have paid
attention to minimize the possibility of endogegpagsues. Moreover, as we have few
degrees of freedom, a limited numbers of independaniables can be used for
controlling their effects on the gap.

31 See these studies for helping suggestions: Cagoadnd Zizza (2004) and Christie and Holzner
(2006).
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Four groups of variables have been selected tauatdor different types of checks.

A first set intends to capture the extent of PuBldministration (PA) in each region.
This should help to capture its role on the regpkat of the economy. Two different
variables have been considered: the share ofralgi@lue added produced by PA and
the numbers PA employees as percentage of regdeuntation. The expected result is
a negative correlation with tax evasion.

The second set concerns the role carried out byrRéheenue Agency (IRA). The first

variable measures the payments collected by the&gtrough its audit enforcement
(named OM, it includes: tax evasion, late paymentserrors in filling the tax returif)

A second one is an index of victory in litigatidh.measures the ability of defense in
court and the goodness of the acts issued by therire Agency in litigation. Both

variables refer to tax evasion of earlier yearsytfaw we take them lagged.

A third group intends to consider the economic aodal condition in the area. In this
cluster are included variables concerning the dangmess of social setting and the
hazard in doing business activity. In the former imelude the figures of thefts,
robberies and also murders while in the latter meompass the numbers of cheats and
frauds and crimes against economy. We assume rthah iarea the more the social
conditions are hard and it is risky doing busing&slower is the attitude to pay taxes.
In this group we also include variables that actdoneconomic difficulties in running
business, denoted as troubling business activiggsured as the number of drafts and
promissory notes protested. These figures takeaotount the asymmetric effect of the
business cycle upon regions because of their diffeeconomic structure. Their
increase may reflect the economic difficulty ofgayers in paying taxes.

A fourth group of variables includes measures #atount for spending capability.
Such measures intend to convey the expenditutadsds to both Households and Firms
in each region. Firstly, we introduce bank depadsitd can be considered as a measure
of wealth of the region. Then other checks invothe domestic wastes, resident
population and energy consumption. We summarizernmétion on data sources for
control variables in Table B.5.

4.2.2 Estimation methods and econometrics findings

As stated in paragraph 4.1, Italian economic sysgenot homogeneous across regions
and our estimation strategy requires to take imtmant for these disparities. This is
going to affect in which way we control for heteeogity. Regions are administrative

2 The OM at time t is given byoM, = 314 Y™  Tg;,_n + Pe;¢_n [1]

where:Ta denotes the number of taxpayers audifed);(Tg is the tax gap assessed by the fiscal authority;
Pe are the actual penalties and interest paid byathbted taxpayer and represents the physiological
time span between the tax year audited and theigeahich the tax authority collects the amountg du
(Pe).

Tgcan be expressed 8By, 1 = Yit-n X Titn-.. [2]

where:y is the income reported by the taxpayer aigthe rate of underreporting of the same taxpayer
The expressions [1] and [2] show that OM dependthena) enforcement produced by the tax authority
(Ta); b) rate of underreporting, discovered by the tax authority, related to tieomey reported at time
t-n, n=1, 2, ..., m; c) effectiveness of penalties isgmbPe).
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areas in which tax compliance may be not homogendaternal studies conducted by
the Italian Revenue Agency demonstrate that, insémme region coexists territorial
units*® characterized by a great differences in tax befmsi/i Descriptive statistics in

Table B.6 show that between regions variability atev prevails over the temporal
variation, for all variables examined. This infotioa is helpful in choosing estimation
method. The Breusch Pagan test supports us tonaffiat a pooled estimation is not
appropriate. We decide upon a random effect modéleiating individual unobserved
effects being aware of the limitations of our aséy.

In Table B.7 and B.8, we present our estimationltesWe run numerous regressions
trying to find a good support to our analysis.

In our baseline estimation (Table B.7 column 1)shew the important role developed
by PA, its presence in the region is a limit toirtegular economy. PA represents a
quota of legal economy in the area, the more thatajthe more evasion decreases.

From the Revenue Agency point of view, the rolatefenforcement is an interesting

determinant of VAT gap. We use a specific enforagintkmension calculated by the

Revenue Agency at regional level as well as otlsenemic and social factors in the

area. The variable is lagged to preserve us frossiple endogeneity issue. Revenue
agency activity concerns tax evasion from yearsofgefthen an increase in the
enforcement would affect positively compliance loé¢ following years: an increase of

1% of the enforcement reduces VAT base gap of Mis iesult seems to be confirmed
by all the sensitivity analysis we run. Even thouwghshould consider this evidence just
an exercise, they confirm some theoretical musf{Agsireoni, 1998).

Several checks are carried out by using differextias and economic explanatory
variables. In particular, the role of bank depogiss been controlled in order to
represent the richness of the region, as a meadute economic wealth. It turns out
that its increase of 1% produces an increase intakegap. This positive correlation
captures a measure of scale that indicates thdtigiher the level of wealth ,the greater
the part of the local economy hidden to Tax Auttiesi We also consider domestic
energy and domestic waste as a proxy of wealth itond measured in terms of
consumption (rather than richn&3sTheir correlation with VAT base gap is positive.

We obtain a similar correlation after controllingr fdraft protested as a proxy of

difficult economic conditions but also indicativé aless attitude of the social context
to be compliant. We add a further group of chedkgnging our basic explanatory
variables. We use the employment of PA with respecesident population instead of
the share of value added of PA to overall regivadlie added. Our previous result are
confirmed, the extend of regular economy in theéargnatters. Again, the VAT base

gap is increased when we check for crimes agaimsteconomy as a proxy of

dangerousness in doing business in the region’Affebase gap increases.

Furthermore, we adopt an alternative measure oktiiercement of IRA which is a
specific dimension of enforcement since it measuhes ability of IRA in judicial
claims. It can be considered a subset of the pusvienforcement variable which

% In the nomenclature of territorial units, NUT Sadiication, level 3.

% Carbone et al. (2010).

% A further step will be trying to capture a possiehdogeneity arising from IRA variables.

% Both richness indicators and consumption indicatapture a part of the underground economy.
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represents more complex or difficult cases the egéninvolved in. It comes out that
an increase of the enforcement in judicial cased to reduce evasion. This measure
remains significant when we consider the otheripres/controlling variables.

5. Conclusion

In this article, we present some new evidence endistribution of VAT gap. The
contribution of the paper is twofold: on one haodginal methodologies to calculate
the VAT gap by different final uses and by regitrave been developed; on the other
hand preliminary models to investigate the teratiodivergences in the VAT gap have
been proposed.

A measure of VAT gap by final uses is crucial idanrto obtain reliable VAT gap
estimates at the territorial level. Currently ouogqedure selects the best macro-
economic indicators both to allocate the theore&T base in each region and to
allocate the actual VAT base.

Our main results reveal that the average VAT bage ayer 2007-2010 is nearly 231
billion euro, 177 billion accounts for base gapHufuseholds final uses and 54 billion
for final uses of Market Enterprises. Southern gneduding Isles) shows the highest
quota, followed by Northwest (27%) Northeast (22 Centre (17%).

The Vat base gap propensity is about 26% at ndtienal, its value for Households
consumption is around 26,2% while 46,9% for fingési of market enterprises.

Shift-share analyses suggest that different firmdsucan affect the difference in tax
behavior by region. Furthermore, the descriptivalyses highlight a strong “local”
effect that induces difference in tax complianceoag areas of the country.
Particularly, this aspect play a significant rafethe South: it increases the VAT base
gap propensity by 10% in almost all southern regjion

Over the period 2007-2010, the dynamic shift-sisti@vs that the decreasing changing
rate of the VAT base gap is driven by the natidrexid, worth -8,64%. The worsening
of tax compliance is mainly affected by local comenots.

In order to further investigate this “local” compont a preliminary panel analyses has
been developed. The obtained results have manyation but allow us to propose
some indications. The VAT gap is positively affectey the economic condition of the
area expressed both in term of richness and insterfrability to spend, this aspect
should be further investigated in order to qualtig tax evasion by distinguishing the
non-compliance due to economic survival from theeothat generates extra profit. A
positive correlation with the business cycle hasnbiglentified: VAT gap is positively
influenced by protested draft and promissory ndtas,evidence could also highlight a
relationship between tax gap and the tax mordi@farea.

The presence of PA has a positive effect in redutie VAT gap at local level: this

aspect stresses the relevance of the purchasé® &fA in generating the VAT base.
The most important result regards the deterremceffaused by the Revenue Agency
activity, an effect that is due to: the effort (eegsed in terms of number of audit), the
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rate of penalties and the effectiveness of the Ipesgboth represented by the sums
actually collected by the Revenue Agency throughaihdit).

Appendix
A. Shift and share methodology

A.1 Static version

The static analysis allows to differentiate threpexts of the VAT base gap share, the
one concerning the national context (denoted natjdnom those due to the regional
structure of the economic activity (denoted streefand to the specific characteristics
of the region (denoted local).

The overall regional VAT gap share is affected hyianal VAT base gap share and by
two other components: the VAT gap share of the ecoa actors, typical of the region
(regional specific propensity); the compositiontbé theoretical VAT base liability
according to final uses (economic actors involveto typical of the region and linked
to its economic specialization.

These components can arise by adding and subtactithe overall regional VAT gap
share #,.) both the national VAT base gap shawg-) and the regional one calculated,
keeping constant the composition of the theoreficAll base liability according to
final uses at national levep,(), as follows:

pr = pir + 0y — i) + (or — py) [A.1]

hencep,. is the weighted average of the regional specifapensities, weighted by the
theoretical national share of the final uses abnat level. For each region, we use the
same structure of weights, such that the seconud w@& the [a.a.1l.1], shows the
difference between regional VAT gap shagg)( being equal the VAT theoretical
structure by final uses, and the national opg-)( Then, this part denotes a local
contribution as it expresses the specificity of ixgion in terms of more or less attitude
to be non-compliant (VAT non-fulfillment ) comparedth the national level.

The third term in [a.a.1.1] shows the differencéneen the observed VAT gap share
(p- ) and that with theoretical national structugg)(and is denoted as structural
contribution. This part is only affected by diffaces in composition of theoretical
VAT base by final Uses, since the specific regiovlAll gap share are the samepn
and p,;. This term measures how the difference in the asitipn of the theoretical
VAT base by final uses between region and natidectdf the difference between
regional VAT base gap and National VAT base gap.

A.2 Dynamic version

The specific growth rate of the VAT base gap fog tegionr and for the final use
denoted by, ; can be split, as follows:
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Irs=9.+% (g.s - g..) + (gr,s - g.s) [A2]

whereby:
AXr,s =IGrs 'Xr,s = [ g.+ (g.s - g..) + (gr,s - g.s) ] 'Xr,s [A3]

where X; s denotes VAT base gap in the regioand the final use; g. indicates the

national growth rate of the VAT base gap; denotes national growth rate of the VAT

base gap for the final useTherefore:

e .S — g.shows the growth differential of VAT base gap mali use s with respect to
the overall growth of VAT base gap;

e Ors—Qzindicates the growth differential of VAT base gagfinal uses between the
regional and the national level.

The regional growth rate of VAT base gap may bétevr, according to [A.3], as
follows:

AXr. _ Zs AXr,s _ Zs[ g.+ (g.s - g..) + (grs - g.s)] 'Xr,s _
Xr. Xr. Xr.
ZSXT,S Es(.g.s—g..)'xr,s Es(.grs—g.s)'Xr,S
L e L [A.4]

Ir. =

_ Xr

We denote byw,; = == the quota of VAT base gap (referred to 2007) effthal uses

X
into the regiorr.

A .
As we have:% = 1, we can rewrite:

7.

Ir.= 9.+ 25(gs —9.) Wrs + Xs(Grs — gs) * Wrs [A5]

The growth rate of regional VAT base gap may besmmred as the sum of three
components: first, a national compongnf called trend component, which expresses
the part of regional growth due to national tretidt is how regions “share” with the
National growth. Then, two shifts: the former destbtas structural component,
Ys(gs —9g) - w,, that identifies how much the growth in VAT basapgcan be
attributed to the regional’s mix of final uses. Re&g do not have identical final uses
profiles. In some regions there is a preponderaricdow-growing final uses, while
others may be specialized in uses with growth rttaes are higher than the national
average. The final uses mix effect in the shiftrehaquation tries to capture these
regional variations in final uses composition. Tireal uses mix is the amount of
growth attributable to differences in the final siseomposition of the region versus that
of the nation. The latter shift is the local comeony. (g, — g) - Wy, Which shows
the difference in growth between region and natidhis is a residual component and it
is inferred to result from factors that are uniqaethe region. Then, the local effect
arises from interregional differences affectingafimses in a given area which in turn
develop because of endogenous factors inhereheteegion.
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B. Tablesand figures

TableB.1. VAT base gap by final uses (Average 2007-2010)

of which:
Overall Uses for
Households Households
Households . . Market
. Expenditures Expenditures net .
Expenditures . Enterprises

in Transport Transport
Piemonte 16.624 14.760 1.864 4.704
Valle d'Aosta 354 259 95 109
Liguria 4.101 3.436 665 1.801
Lombardia 28.275 23.977 4.297 5.467
NORD OVEST 49.354 42.432 6.922 12.081
Trentino A.A. 2.695 2.426 270 1.174
Emilia Romagna 14.651 13.184 1.467 4.426
Veneto 16.245 14.773 1.472 4.933
Friuli Venezia Giulia 2.779 2.328 451 1.236
NORD EST 36.370 32.711 3.659 11.770
Toscana 10.111 8.697 1.414 3.912
Umbria 2.144 1.906 238 959
Marche 4519 4.071 448 1.758
Lazio 9.988 7.503 2.485 5.363
CENTRO 26.762 22177 4.585 11.992
Abruzzo 3.320 2.998 323 1.109
Molise 1.100 1.045 55 325
Campania 19.871 18.258 1.613 4.677
Puglia 12.027 11.368 659 3.323
Basilicata 1.877 1.774 103 543
Calabria 6.751 6.332 420 2.004
Sicilia 16.671 15.467 1.204 4517
Sardegna 3.284 2.927 357 1.500
SuUD 64.902 60.168 4.733 17.998
ITALIA 177.387 157.488 19.899 53.841

Data in Millions of Euro
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TableB.2. Propensity to VAT base gap by final Uses (Aver&fp®7-2010)

Overall of which: Households Uses for
Households .
Households . Expenditures Market Total
. Expenditures .
Expenditures in Transport net Transport Enterprises
Abruzzo 24.42% 25.19% 18.98% 61.98% 25.21%
Basilicata 37.41% 40.04% 17.54% 71.47% 35.26%
Trentino AA 16.95% 16.81% 18.31% 53.07% 18.91%
Calabria 38.63% 40.81% 21.42% 74.38% 36.34%
Campania 39.72% 40.84% 30.26% 62.91% 36.76%
Emilia Romagna 24.98% 25.59% 20.59% 48.65% 25.83%
Friuli Venezia Giulia 19.59% 18.86% 24.51% 47.63% 0.87%
Lazio 15.04% 12.95% 29.30% 35.35% 16.30%
Liguria 20.77% 19.66% 29.24% 53.17% 22.82%
Lombardia 22.84% 22.09% 28.21% 22.41% 21.18%
Marche 25.56% 26.51% 19.29% 63.05% 27.57%
Molise 36.21% 39.02% 15.32% 70.47% 34.34%
Piemonte 30.75% 31.30% 26.97% 51.38% 30.70%
Puglia 33.55% 35.48% 17.31% 65.10% 32.58%
Sardegna 20.13% 20.54% 17.28% 63.31% 21.79%
Sicilia 37.39% 39.18% 23.55% 67.78% 34.85%
Toscana 21.57% 21.33% 23.17% 53.36% 23.36%
Umbria 21.82% 22.47% 17.72% 62.53% 24.16%
Valle d'Aosta 17.73% 15.72% 27.23% 37.48% 17.50%
Veneto 26.11% 26.85% 20.46% 52.10% 27.19%
Italia 26.19% 26.44% 24.40% 46.94% 26.04%

Note: Propensity to VAT base gap in each use taioed as VAT base gap in the final use divided&/By theoretical liability in

the corresponding final use
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Table B.3. Regional VAT base gap propensity breakdown irbonal, structural and local
component. Average 2007-2010.

VAT base gap

Regions . National Structural Local
propensit{’
Piemonte 30,70% 26,04% 0,58% 4,08%
Valle d'Aosta 17,50% 26,04% -0,33% -8,22%
Lombardia 21,18% 26,04% 0,81% -5,67%
Trentino Alto Adige 18,91% 26,04% -0,91% -6,23%
Veneto 27,19% 26,04% 0,56% 0,58%
Friuli Venezia Giulia 20,87% 26,04% -0,20% -4,98%
Liguria 22,82% 26,04% 0,08% -3,31%
Emilia Romagna 25,83% 26,04% 0,50% -0,71%
Toscana 23,36% 26,04% 0,02% -2,70%
Umbria 24,16% 26,04% -0,60% -1,28%
Marche 27,57% 26,04% -0,12% 1,65%
Lazio 16,30% 26,04% 0,38% -10,12%
Abruzzo 25,21% 26,04% -1,43% 0,60%
Molise 34,34% 26,04% -2,34% 10,63%
Campania 36,76% 26,04% -1,56% 12,27%
Puglia 32,58% 26,04% -1,21% 7,74%
Basilicata 35,26% 26,04% -2,42% 11,64%
Calabria 36,34% 26,04% -2,61% 12,90%
Sicilia 34,85% 26,04% -2,35% 11,16%
Sardegna 21,79% 26,04% -1,74% -2,51%

Note: (1) regional VAT base gap divided by regiotiaoretical VAT base, denoted also as regional
propensity to VAT gap.
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TableB.4. Overall regional growth rate of VAT base gap boeakn into national, structural
and local component. Average 2007-2010.

Regions Regional National Structural Local
growth rate

Piemonte -7,02% -8,64% -0,04% 1,66%
Valle d'Aosta -9,12% -8,64% 1,30% -1,78%
Lombardia -2,69% -8,64% 0,72% 5,22%
Trentino Alto Adige -23,03% -8,64% -0,31% -14,08%
Veneto -11,59% -8,64% -0,21% -2,75%
Friuli Venezia Giulia 2,11% -8,64% 0,25% 10,50%
Liguria 2,04% -8,64% 0,21% 10,47%
Emilia Romagna -15,46% -8,64% -0,14% -6,68%
Toscana -10,03% -8,64% 0,11% -1,49%
Umbria 10,59% -8,64% -0,19% 19,42%
Marche -6,16% -8,64% -0,21% 2,69%
Lazio -21,67% -8,64% 0,68% -13,71%
Abruzzo -13,19% -8,64% -0,15% -4,40%
Molise -2,48% -8,64% -0,55% 6,71%
Campania -8,32% -8,64% -0,21% 0,53%
Puglia -8,04% -8,64% -0,46% 1,06%
Basilicata -8,67% -8,64% -0,43% 0,40%
Calabria -4,85% -8,64% -0,42% 4,22%
Sicilia -3,55% -8,64% -0,33% 5,42%
Sardegna -20,82% -8,64% -0,27% -11,91%
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TableB.5. Variables description and source of data

Variables

Description

Source

VAT base gap

Share_gg

Employee_gg

Share_Employ

Electricity

Popres
Deposits
Waste
Dratft
Promissory

Business_trouble

Cheats_frauds
Against_economy
Social_danger
Murders
Thefts_robberies

Enforcement_ob

Enforcement_Invicto

Level of VAT base gap

regional general government value added

divided by regional value added

Number of general government employees

Number of general government employees

divided by resident population

Domestic consumption of electricity
(in GWh)

Resident population

Amount of bank deposits (in euro)
Urban waste (in tons)
Number of draft protested

Number of promissory notes protested

Number of promissory notes andft dra
protested

Number of cheats and frauds

Number of crimes against economy

Number of thefts, robberies and miarde
Number of murders

Number of thefts and robberies

Amount of tax evasion, late paymeimis
errors, referred to four years before, or
earlier.

Index of victory in litigatiot is the ratio

of amount decided in favor of the Agency to
total amount to be decided.

Italian ReveAgency
estimates

ISTAT

ISTAT

ISTAT

TERNA

ISTAT
Bankalf/
ISPRA
ISTAT
ABT

ISTAT

ISTAT
TATS
ISTAT
ISTAT
ABT

Italian Revenue Agency

Italian Revenue Agency

Note: All variables are at regional level. Varigbbre considered in natural logarithm with the pxioa

of Share_gg and Share_Employ.
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Table B.6a. Descriptive statistics

Variables Mean Std. Dev. Min Max Observations
VAT base gap overall 11561.34 9303.038 481 37213 N= 80
between 9440.426 521.75 33407.75 n= 20
within 899.576 8914.837 15366.59 T= 4
Share_gg overall 0.189 0.062 0.056 0.311 N= 80
between 0.063 0.059 0.305 n= 20
within 0.007 0.170 0.206 T= 4
Employee_gg overall 168592.6 123238.4 9294 424851 N= 80
between 125714.2 10826.6 417877 n= 20
within 4711.251 147958.2 185759.2 T= 4
Share_emplo overall 0.061 0.010 0.042 0.092 N= 80
between 0.010 0.043 0.088 n= 20
within 0.002 0.044 0.065 T= 4
Electricity overall 3426.438 2859.945 162 12047 N= 80
between 2914.43 179.5 11685.5 n= 20
within 89.096 2853.938 3787.938 T= 4
Popres overall 2998.613 2419.127 125 9872 N= 80
between 2466.161 127 9736 n= 20
within 34.446  2856.613 3134.613 T= 4
Deposits overall 1.48e+15 5.0le+15 1.66e+09 2.55e+16 N= 80
between 4.67e+15 1.91e+09 1.79e+16 n= 20
within 2.04e+15 -1.39e+16 9.06e+15 T= 4
Waste overall 1619739 1297664 75755 5015502 N= 80
between 1322791 78056.5 4957692 n= 20
within 24556.91 1556901 1703723 T= 4
Dratft overall 3983.225 4478.765 11 20338 N= 80
between 4517.82 21.75 18114.75 n= 20
within 650.942 1283.225 6206.475 T= 4
Promissory overall 46999.11 43175.3 824 151025 = 80
between 437802 987.5 141878.8 n= 20
within 4880.83 27489.11 63511.11 T= 4
Business_trouble overall 50982.34 47199.89 851 169844 N= 80
between 47857.85 1009.25 159993.5 n= 20
within 4942.812 32034.84 68303.84 T= 4
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TableB.6b. Descriptive statistics

Variables Mean Std. Dev. Min Max Observations

Cheats_frauds overall 5443.863 4826.206 243 19186 N= 80
between 4891.165 284.75 17689.5 n= 20

within 526.548 4459.613 7195.363 T= 4

Against_economy overall 1711.3 1602.419 28 6687 = 80
between 1602.204 35.5 5820.25 n= 20

within 313.328 78505 2921.05 T= 4

Social_danger overall 73446.13 75132.88 1794 336454 = 80
between 75876.14  2080.25 302450.8 n= 20

within 10314.45 47746.88 117267.9 T= 4

Murders overall 92.525 82.561 1 422 N= 80
between 82.367 3 338.75 n= 20

within 17.018 18.775 175.775 T= 4

Thefts_robberies overall 73353.6 75053.57 1791 336032 N= 80
between 75795.69  2077.25 302112 n= 20

within 10306.11 47646.35 117193.4 T= 4

Enforcement_ob overall 220223.6 243464.3 10515 1587466 N= 80
between 217383.4 16231.25 955697.5 n= 20

within 117532.3 -247145.9 851992.1 T= 4

Enforcement_invicto overall 64.9725 15.28967 35.79 95.79 = 80
between 12.39901 37.58 85.19 n= 20

within 9.266973 41.752 86.377 T= 4
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Table B.7: Determinants of VAT base gap. Years 2007-2010.

Dependent variable: = @ @ ) ©)
Vat base gap Coeff. Standard Coeff. Standard Coeff. Standard Coeff. Standard Coeff Standard
Error Error Error Error Error
Share_gg -5.257 1.549 -1.324 0.800 -1.399 0.813 -7.218 0.975 -2.466 1.041
Share employ
Deposits 0.024 0.013 0.026 0.009
Waste 0.849 0.089
Electricity 0.885" 0.0822 0.754 0.081
Draft 0.109" 0.037
Promissory 0.608 0.092 0.156" 0.053 0.131 0.059 0.427 0.078
Against economy
Enforcement_ob_lag -0.075 0.037 -0.137 0.017 -0.091 0.022
Enforcement_invicto_lag -0.133 0.043 -0.087 0.032
Cons 4.017 0.874 2.321 0.459 -2.836 0.867 5.825" 0.847 3.119 0.667
R-sq: within = 0.106 0.244 0.229 0.189 0.185
between = 0.841 0.970 0.960 0.791 0.956
overall = 0.837 0.968 0.957 0.788 0.954
Theta = 863 .852 .870 921 .866
Rho = .929 919 .936 976 932
Observations: 80 80 80 80 80

Notes: Robust standard error; significativity levét*p< 1%, **p< 5%, *p< 10%.

Variables are considered in natural titgen with the exception of Share_gg and Share_Bynpl
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Table B.8: Determinants of VAT base gap. Years 2007-2010.

?/epf)? rgie;r;tg;/:rr)lable: Coeff (6)Standard Coeff (7)Standard Coeff (S)Standard Coeff (g)Standard
' Error ' Error ' Error ' Error
Share_gg
Share_employ - 6.030* 3.123 -10.617*+* 3.059 -7.992 2.339 -2.405** 1.233
Deposits 0.0492%** 0.017 0.023** 0.011 0.0764*** L83
Waste 0.928*** 0.077
Electricity
business_danger 0.686*** 0.054
Draft
Promissory 0.645%** 0.085
Business_trouble 0.096* 0.056
Against economy 0.365*** 0.067
Enforcement_ob_lag -0.163*** 0.029 -0.118*** 093 -0.111%** 0.023
Enforcement_invicto_lag -0.1047** 0.051
cons 3.413*+* 1.021 3.649**+* 0.483 6.332%** 0.958 3467+ 0.707
R-sq: within = 0.022 0.009 0.030 0.198
between = 0.785 0.956 0.792 0.963
overall = 0.781 0.949 0.785 0.960
Theta = 0.864 0.836 0.884 0.862
Rho = 0.930 0.900 0.949 0.928
Observations 80 80 80 80

Notes: Robust standard error; significativity levét*p< 1%, **p< 5%, *p< 10%.

Variables are considered in natural titgen with the exception of Share_gg and Share_Bynpl
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FigureB.1: Flow chart of the methodology.
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Figure B.2: Structural and local components of the regionall\baase gap propensity.
Average 2007-2010.

15,00%
10,00% + —] — 1
5,00% — —
0,00% ~ﬂ‘-L g Y Sy 1"-mtw e S s == & & a)

-5,00% -1

-10,00% 1
-15,00%
C P @ . O PR LR S R ST N Y. S I,
& PP LS P F R E S
S O DY 8 N A &P o N @ &N
S ST ¥ @7 F ST T F S T T
N & >
© <° & S
& S <
C )
<& &

W Strutturale Locale

31



Figure B.3: Structural and local components of the regionawth rate of VAT base
gap. Average 2007-2010.
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