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Abstract

Although the statutory tax rate is the same for all firms within one
country, the effective tax rate can be different because of the complexity
and diversity of tax rules, the variety in levels of enforcement, the tax
incentives offered to some types of enterprises or the existence of spe-
cial tax regimes. Using firm- and regional-level data, this paper studies
regional differences in the effective tax rate of Italian companies. The
results show that firms with a large number of employees and long term
leverage have a higher effective tax rate, while capital- and R&D-intensive
firms have lower effective tax rates. Since the 20 Italian regions can use
the local tax (IRAP) as an instrument to attract companies to their ju-
risdiction, strategic interaction between neighboring regions is analyzed.
A fiscal reaction function indicates positive strategic tax competition be-
tween Italian regions in effective tax rates but not in the statutory tax
rates.
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1 Introduction

The Italian tax system is twofold. Companies pay a general corporate income
tax (IRPEG) and a tax on the added value of their business activities (IRAP).
In order to attract some activity to the less developed regions of Italy, tax
incentives for investment in these regions are granted. In addition, the regions
are also able to manipulate the IRAP tax rate up to 1 percent since 2001. As a
consequence, regional differences in effective tax rates (ETR) exist. This paper
studies whether these regional differences exist because of the complexity and
diversity of the tax rules, the variety in levels of enforcement, the tax incentives
offered to some types of enterprises, the existence of special tax regimes or
strategic interaction across regions.

Using firm level data, regional differences are identified after controlling for firm
and sector characteristics. The regions Basilicata, Campania, Sicilia, Sardegna,
Abruzzo, Lazio and Valle D’Aosta have a lower ETR than the average ETR
of 47.8 percent. Except for Lazio, which is the region capturing the capital
city, these are the less developed southern and mountain area regions. This
implies that the core-periphery situation is reflected in the ETRs of the regions.
According to Baldwin & Krugman (2002), the core countries or regions can
set a higher tax rate in comparison to the periphery countries or regions. The
authors explain that firms in the core benefit from a better infrastructure and
agglomeration spillovers, while a lower tax rate can be an instrument to attract
firms for the peripheral. In addition, the firm-level results also show that older,
larger and firms with more leverage pay relatively more taxes, while R&D and
capital intensive firms have a lower ETR.

Furthermore, this paper analyses strategic (spatial) interaction in ETRs across
regions. Using a fiscal reaction function, the reaction of one region to changes
in ETR of a neighboring region is investigated. The results show a positive and
significant slope for the fiscal reaction function of ETRs for neighboring regions
in Italy. This implies that if one region decreases its ETR, a neighboring region
will react by decreasing its ETR as well. But no spatial tax competition over
IRAP statutory tax rates was found.

The structure of the paper is as follows. Section 2 describes the Italian corporate
tax system and the reforms. A strategic interaction model, a summary of the
empirical literature and how to measure effective tax rates is captured in section
3. Section 4 reports the collection of the data and the descriptive results. Section
5 shows the firm level model and results, while section 6 shows the fiscal reaction
function and results. Finally, section 7 concludes.

2 Italian Corporate Tax System

The Italian corporate tax system has known a considerable number of reforms.
Table 1 gives a summary of all tax rates and tax incentives for the period 1993-
2003. Before 1998, Italian companies were subject to the corporate tax rates
IRPEG (’imposta sul reddito delle persone giuridiche’) and ILOR (’imposta
locale sul reddito’). The basic general corporate income tax IRPEG is calculated
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at book income adjusted for depreciation allowances 1, carry-forward losses2,
interest payments and dividends3. The flat tax rate ILOR of 16.2 percent is
applied to profits with no carried-forward losses and no dividends included in
the tax base. From 1992 until 1998, an additional tax on net worth4 of businesses
was introduced as a flat rate of 0.75 percent.

In order to attract new industrial enterprises to southern Italy and certain de-
pressed mountain regions in central and northern Italy5, tax incentives are given
to new investments until December 2006. Furthermore, manufacturing compa-
nies established between March 29, 1986 and December 31, 1993 do not pay
IRPEG taxes for 10 years since the incorporation and they do not pay ILOR
taxes for 10 years from the first year in which the company makes profit. A
second tax incentive , the Tremonti tax credit, was introduced in 1994 to stim-
ulate the economy. This credit amounts 50 percent of the investment in excess
of the average investment carried out in the previous 5 years. The Tremonti
credit could be carried forward up to 5 years. According to Bernasconi et al.
(2005), investment increased by 20 percent during that period and to fulfill the
condition of the credit, more than 60 percent of Italian companies realized in-
vestments greater than their average of the previous 5 years. One reason of the
success is probably the short period during which the credits could be carried
forward.

The largest reform during the 90’s was in 1998 which was designed to achieve
more neutrality in the tax system. First, a new regional tax on added value
generated by all business activities, IRAP replaced the ILOR tax. Since 2001,
the regions are allowed to differentiate this IRAP upwards and downwards by
up to 1 percent and differentiate between sectors and activities. Secondly, a
dual income tax system, DIT, was introduced. This system divides profits into
two components. The nominal profits, the net equity formed by capital and
reserves, are taxed at a reduced rate of 19 percent. The extra-profit are taxed
at the normal statutory rate, IRPEG. DIT was supposed to stimulate equity
opposed to debt financing.

Finally, the Visco investment credit for equity-financed investment in 1999 and
a new Tremonti tax credit6 in 2001 were introduced. During 2001 and 2002,
companies could choose for the system they found more convenient ((Bernasconi
et al. 2005), (Staderini 2001), (pricewaterhousecoopers 2002)). The last column
of Table 1 shows the overall STR of Italy over time which is basically the sum
of the IRPEG and ILOR or IRAP tax rates.

1Firms are able to benefit from increased depreciation allowances for capital purchases in
the first 3 years.

2Losses can be carried-forward for up to 5 years.
3Before 1992, receiving dividends from resident companies are entitled to a tax credit of

56.25 percent, while nonresident companies may not benefit this tax credit except for the UK
and France. Since 1992, a European directive allows dividends from an Italian or a European
associated company (engaged to hold at least 25 percent for more than 12 months) to be
exempted from the taxable income for 95 percent. Since 2002, the 95 percent exemption is
extended to non-EU companies resident in countries or territories characterized by a level of
taxation similar to that in Italy and with which Italy has a system for exchange of information.

4The net worth is the value of total assets minus the value of total liabilities or in other
words the net assets.

5Basilicata, Calabria, Campania, Puglia, Sardegna, Sicilia, Abruzzo and Molise
6This new Tremonti tax credit is the same as the Tremonti law in 1994.
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Table 1: Summary Table, in percent
Year IRPEG ILOR DIT IRAP Tax on net worth Tax incentives STR
1993 36 16.2 0.75 52.2
1994 36 16.2 0.75 Tremonti 52.2
1995 37 16.2 0.75 Tremonti 53.2
1996 37 16.2 0.75 Tremonti 53.2
1997 37 16.2 19 0.75 53.2
1998 37 19 4.25 41.25
1999 37 19 4.25 Visco & DIT 41.25
2000 37 19 4.25 Visco & DIT 41.25
2001 36 4.25a Visco & DIT or new Tremonti 40.25
2002 36 4.25a Visco & DIT or new Tremonti 40.25
2003 34 4.25a 38.25
note: a = regions can differentiate this rate upwards or downwards
by up to 1 percentage and can differentiate the rate by categories of
taxpayers, sector or activity (Bernasconi et al. 2005)

On March 17, 2005 the advocate general of the European court of justice con-
cluded that the IRAP is prohibited by the sixth VAT directive which prohibits
EU member states from introducing or maintaining VAT-like systems of taxa-
tion not to interrupt the proper functioning of VAT. Since it can not be expected
to change their system of regional financing overnight, it was suggested that the
judgement will take effect at the end of the tax period during which the Euro-
pean court of justice gives its judgement. The 2004 reform of the Italian tax
system decided to repeal IRAP over 3 years and substitute by more expense
deductions such as tax incentives for R&D costs (KPMG 2006).

To summarize, the effective tax rate can differ across regions according to 2
legal tax incentives. First, tax incentives are given to new investments in the
less developed regions. Secondly, the IRAP can cause differences across regions.

3 Tax Competition Literature

3.1 Strategic interaction model

According to Brueckner (2003), the empirical literature relies on two types of
strategic interaction models which lead to the same empirical specification: the
spillover model and the resource-flow model. In a spillover model, jurisdictions
have to choose a decision variable Zi while they are directly affected by the Z’s
of other jurisdictions. This is called ’yardstick competition’ and was introduced
by Besley & Case (1995). The idea is that a jurisdiction takes into account that
citizens can evaluate the performances of their policy makers by comparing the
same policy choices in neighboring jurisdictions. In a resource-flow model, juris-
dictions are affected by the amount of a particular resource within their borders
for example a mobile tax base. Brueckner (2003) summarizes the tax competi-
tion, resource-flow model as follows:
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Jurisdictions produce a private good using mobile capital and immobile labor.
In the model, f(ki) is the production function and ki is the capital per worker in
jurisdiction i. This capital per worker will act as the ”resource” variable. Fur-
thermore, jurisdictions have identical population sizes and tax locally employed
capital at a rate ti. A public good is provided and financed by tax revenue per
worker, tiki. To equalize net-of-tax returns, capital moves across jurisdictions
so that

f ′(kj)− tj = ρ; j = 1, ...., n
∑

j=1

kj = nk (1)

with ρ as the endogenous net return of capital and k the economy-wide level of
capital per worker. Rewriting ρ and ki in terms of tax rates gives

ki = H(ti, t−i)
ρ = G(t)

(2)

These equations indicate that capital will move to the jurisdiction with the most
beneficial tax rate and that net return depends on all tax rates.

Finally, individual consumption, ci, is equal to the sum of the wage, w(ki), and
the income from ownership of capital under the assumption that consumers own
equal shares of the total, ρk. Using this information, the preferences of the ju-
risdictions can be written as:

U(ci, qi; X̃i) = U [w(ki) + ρk, tiki; X̃i]

= U [w(H[ti,t−i ]) + G(t)k, tiH[ti, t−i]; X̃i]

≡ V (ti, t−i; X̃i)

(3)

where t−i is the tax rate of other jurisdictions and Xi are characteristics of
jurisdiction i. Maximizing (3) by choice of ti yields the reaction function

ti = R(t−i, X̃i) (4)

Equation (4) implies that in choosing ti, the jurisdiction i will take into account
that an increase in the tax rate will cause capital flees and lowers capital’s net
return ρ. The impact of a higher tax rate depends on the tax rates in the other
jurisdictions as well (Brueckner 2003). Summarized, a fiscal reaction function
essentially estimates whether a jurisdiction will change its tax rate in response
to changes in the tax rate of other jurisdictions.

3.2 Empirical Literature

The existing empirical work on corporate taxes found a positive slope of the
reaction function for OECD countries (Devereux. Lockwood & Redoano 2002)
and the EU15 (Redoano (2003) and Altshuler & Goodspeed (2002)). In other
words, OECD and EU15 countries do react to changes in the corporate tax rates
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of their neighboring countries. In addition, Devereux. Lockwood & Redoano
(2002) also found evidence that OECD countries compete over effective tax
rates.

Other authors who studied strategic interaction within one country found mixed
results. Heyndels & Vuchelen (1998) found evidence of tax mimicking behavior
of local income and property tax rates in Belgian municipalities. Also Brueckner
& Saavedra (2001) and Hayashi & Boadway (2001) found presence of strategic
interaction between cities of the Boston area in local property tax rates and
across Swiss cantons in personal income tax rates respectively. But on the
other hand, Brett & Pinkse (2000) and Buettner (2001) did not find evidence
of a reaction to changes of the local property tax rates among cities in British
Columbia and local business taxes in German communities respectively7.

3.3 Effective Tax Rates

Effective tax rates (ETR) can be computed in 3 various ways: macro-backward
looking, micro-backward looking and micro-forward looking method. The main
differences between these measures is the level of aggregation (micro or macro
data) and the type of information used (backward- or forward-looking). The
macro-backward looking method computes tax rates on an aggregated country-
level with data from national accounts. This method defines the ETR as the
ratio of tax revenue to a country’s gross operating surplus (Gorter & de Mooij
(2001), Mendoza et al. (1994), Martinez-Mongay (1997), Volkerink & de Haan
(2000) and Stewart & Webb (2006)). Since the numerator includes profits from
tax-exempted rents, royalties and revenues from capital assets, this method
usually understates the real effective tax burden of a country. Secondly, it is
not possible to analyze firm- sector- or regional-level heterogeneity in ETRs
(Nicodème 2001).

Micro-level ETRs differ in the type of information used. Backward-looking stud-
ies use real-life data from financial statements, while forward-looking studies use
information of the legal tax system. Therefore forward-looking studies are con-
sidered for investigating a hypothetical investment decision given a particular
tax structure and financial assumptions (Devereux. Griffith & Klemm 2002).
The drawback of these theoretical measure is that they do not take into account
the complexity and the interaction of all elements of the tax system such as
carry-forwards and tax incentives. As a consequence the micro-backward look-
ing method is more suited for the type of research question analyzed in this
paper. This method computes the ETR using 2 elements from the company’s
profit and loss account.

ETRit = corporate taxes paidit/profit before taxit

corporate taxes paidit = tax ratet ∗ tax baseit

(5)

where i is a particular firm in year t. Since the numerator is based on the tax
base and the denominator is the gross profit before tax, this measure captures
the effective tax burden of a firm. The difference between a firm’s ETR and

7For an exhaustive overview of the empirical literature in strategic interaction studies see
Brueckner (2003).
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the overall STR reflects the amount of tax incentives for the firm 8. Since the
Italian taxes are based on different tax bases which are not all related to profits
but also to added value and wealth, a second ETR measure is considered.

ETR2it = corporate taxesit/total assetsit (6)

This measure was used by Huizinga & Nicodème (2003) who argue that total
assets is less affected by profit shifting than profit before tax. Since some right
hand side variables (capital intensity, R&D intensity and LT leverage) also have
total assets in the denominator, these variables were lagged with one period,
although the correlation among these variables was low and using instruments
did not change the result.

4 Data

4.1 Data Selection

Two datasets are collected to test the research question. First, to analyze re-
gional differences in the ETRs of Italian firms after controlling for firm and
sector characteristics, financial statement data is used from Amadeus (2005).
The database Amadeus (2005) includes financial statements of 5.5 million firms
from 38 European countries. Firms are selected among the 250 000 largest firms
in Amadeus (2005)9. For Italy, only non-financial firms were selected. After this
selection process, 14 938 firms were available. The information was collected
from the unconsolidated financial statements of the active10 firms for the period
1993-2003. After computing the ETR for every firm, extreme observations with
ETR < 0 and ETR > 1 were excluded. This final dataset consists of 84 922
observations.

Italy has 20 regions with large economic differences: high unemployment in the
south and low unemployment in the north. Especially inadequate infrastruc-
ture, corruption and organized crime act as disincentives to investment and job
creation in the south. Since 2001, the regions can manipulate the IRAP tax
upwards or downwards up to 1 percent and differentiate between sectors and
activities. To study strategic interaction in ETRs between the Italian regions,
regional data on population and GDP from the national institute of statistics
and the average ETR on a regional level are collected.

4.2 Descriptive Results

Descriptive statistics for the 84 923 firm-level observations over the whole period
1993-2003 are summarized in Table 2. The averages on employment and profit
before tax indicate that the sample set exists of very large firms. The firms

8A complete discussion of ETR measures is described in Devereux. Griffith & Klemm
(2002) and Nicodème (2001).

9The selection criteria in Amadeus for the top 250 000 companies in Italy are: operating
revenue > 15 million euro, total assets > 30 million euro or number of employees > 150

10The firms with bankruptcy, dissolved, in liquidation and inactive legal status were dropped
from the sample.
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are on average 28 years old, only a few observations are listed on the stock
market and 27% are foreign owned11. The average effective tax rate for the
whole sample is 47.8%.

Table 2: Descriptives on the firm-level, 1993-2003

Average
Observations 84 922
Number of employees 144.33

(1 205.29)
Firm age 28

15.45
Number of quoted observations (%) 0.14
Profit before tax (th. euro) 1844.548

(46903.16)
Foreign owned observations (%) 27.46
Foreign subsidiaries (%) 4.24
ETR 0.478

(0.266)
GDP 5.32e+10

(5.11e+10)
Population 2 864 297

(2 259 084)
source: Amadeus database; note: standard deviations between brackets

Figure 1 shows that the average ETR increased from 1995 onwards until 1998.
After the reform of 1998 the ETR stabilized again. This increasing trend in ef-
fective tax rates is a common trend in the European Union. Devereux. Griffith
& Klemm (2002) and Vandenbussche & Crabbé (2006) found a combination of
decreasing statutory tax rates and increasing tax rates to be a general trend in
the EU during the 90’s. Another observation is that the industries of manufac-
turing textiles and leather are relatively taxed more and the transport industries
and agriculture are relatively taxed lower than average (see Appendix Table 11
and Table 12). According to the ranking of average ETRs per region in Figure 2,
the southern and mountain regions such as Sardegna, Molise and Abruzzo have
the lowest ETR and the central and northern regions such as Marche, Veneto
and Lombardia have the highest ETR. The difference between the region with
the highest average ETR (50.5%) and the lowest average ETR (32.2%) is equal
to 18.3% and so substantial.

Furthermore, the Italian regions differ in size of population (see Table 4 in
Appendix), GDP per capita (see Table 5 in Appendix) and the number of foreign
owned firms in their jurisdiction. From Table 3 it is clear that regions with a
high number of foreign owned firms are not benefiting from lower ETRs as in
Huizinga & Nicodème (2003) and Vandenbussche & Tan (2005).

11Firms are foreign owned when more than 50% of their shares are in hands of foreign
owners.
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Figure 1: Average ETR of Italy over time

Figure 2: Average ETR per region, 1993-2003
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Table 3: Ranking foreign owned observations by region (%), 1993-2003 1993-
2003

Region % Foreign owned observations
Valle d’aosta 72.73
Lombardia 37.21
Liguria 35.03
Molise 34.78
Lazio 34.28
Trentino Alto Adige 27.45
Piemonte 26.70
Friuli Venezia Giuli 20.56
Toscana 19.81
Emilia-Romagna 19.73
Abruzzo 18.10
Veneto 17.60
Basilicata 13.92
Campania 13.47
Calabria 11.63
Umbria 10.05
Puglia 7.79
Marche 5.60
Sardegna 3.57
Sicilia 2.14

5 ETR Differences across Firms

5.1 Model

First, the determinants of the effective tax rate of Italian firms will be identified
using the following empirical model:

ETRit = β0 + β1firmsizeit + β2capitalintensityit + β3R&Dintensityit (7)
+β4LTleverageit + β5regioni

+β6sectori + δt + εit

where the dependent variable, ETR, is the effective tax rate of firm i in year t
and δt are time dummies.

The specification of the model closely follows the literature by including vari-
ables that control for legal tax incentives (capital and R&D intensity, LT lever-
age, foreign ownership), other firm characteristics (firm size), time dummies,
sector dummies and regional dummies (Buijinck et al. (2002), Buijinck et al.
(2000), Nicodème (2002), Huizinga & Nicodème (2003), Gupta & Newberry
(1997), Collins & Shackelford (2002), Janssen (2005), Vandenbussche et al.
(2005) and Vandenbussche & Tan (2005)). The definitions of the variables are
described in Table 13 in Appendix.
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Since the Italian tax system provides tax incentives for investments, dividends
and interests, the model takes into account firm-level variables as capital in-
tensity, R&D intensity, LT leverage and foreign ownership to control for these
legal tax breaks. As a consequence, these variables are expected to lower the
ETR of the firm. Secondly, the model includes a measure of firm size, number of
employees or total assets. The literature is not clear on the relationship between
firm size and ETR. On the one hand, the ’political cost theory’ argues that large
firms have a higher visibility, which means they are more scrutinized. As a result
larger firms face higher ETRs. On the other hand, ’the political power theory’
argues that larger firms have greater resources to influence the political pro-
cess and therefore are expected to face lower ETRs (Gupta & Newberry 1997).
Nicodème (2002), using ’turnover’ as a size variable, derived a theoretical, pos-
itive relationship between a firm’s turnover and its tax liability, suggesting that
bigger firms would pay more taxes. However, empirically he found a negative
relationship between size variables and tax liabilities, suggesting that larger
firms pay lower taxes. Finally, the model includes dummy variables to con-
trol for time, sector and region. The year 1993, the sector agriculture, hunting
and related service activities and Umbria region12 respectively are taken as a
benchmark. The correlation between these variables is summarized in Table 4.

Table 4: Correlation matrix

ETR log(total assets) log(employment) capital intensity R&D intensity
ETR 1 -0.049 0.053 -0.144 -0.067
log(total assets) -0.049 1 0.596 0.162 0.045
log(employment) 0.053 0.596 1 0.172 0.072
capital intensity -0.144 0.162 0.172 1 -0.042
R&D intensity -0.067 0.045 0.072 -0.042 1
LT leverage 0.045 0.055 0.038 0.066 -0.025
ST leverage 0.069 0.003 -0.068 -0.028 -0.063
ROA 0.125 -0.037 0.057 -0.089 -0.135
Carry forwards -0.294 0.063 -0.007 0.006 0.094
Foreign own. -0.033 0.252 0.178 -0.076 0.074
Foreign subs. -0.005 0.089 0.099 -0.026 0.029

LT leverage ST leverage carry forwards foreign ownership foreign subs.
etr 0.045 0.069 -0.294 -0.033 -0.005
log(total assets) 0.055 0.003 0.063 0.252 0.089
log(employment) 0.038 -0.068 -0.007 0.178 0.099
capital intensity 0.066 -0.028 0.006 -0.076 -0.026
R&D intensity -0.025 -0.063 0.094 0.074 0.029
LT leverage 1 0.002 -0.056 -0.105 0.026
ST leverage 0.002 1 0.058 -0.126 -0.004
ROA -0.007 -0.203 -0.372 0.041 0.080
Carry forwards -0.056 0.058 1 0.023 -0.041
Foreign own. -0.105 -0.126 0.023 1 0.034
Foreign subsidiary 0.026 -0.004 -0.041 0.034 1

12The average ETR of Umbria over the whole period is equal to 0.473 which is closest to
the overall average ETR.
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5.2 Results

The results are divided in baseline regression specifications and robustness
checks. The baseline regressions are reported in Table 5 and Table 6. All
specifications are clustered for individual firm observations and include time
dummies. Regression (1) is the baseline regression. Additionally, regression (2)
controls for sector dummies and specification (3) controls for foreign ownership
and subsidiaries. Column (4) includes sector dummies and a dummy for carry
forwards of losses in the tax base. The last column of the baseline regressions
controls for the firm age as well. The average ETR of the region Umbria (0.473)
was closest to the overall average ETR (0.478) and therefore this region is taken
as the reference region. As a consequence, the estimation results of the regional
dummies can be interpret as a lower or higher ETR compared to the average
ETR.

Overall, the estimations indicate that larger firms in terms of employment and
firms with relatively more long-term leverage have a higher ETR. While firms
with relatively more capital and R&D intensity have a lower tax burden as pre-
dicted by the legal tax incentives. Although, the significance of these variables is
reduced in specification (3), the variables foreign ownership and subsidiaries are
not significant. This implies that foreign firms or firms with foreign subsidiaries
do not benefit from lower taxes. Regression (4) confirms that carry forward
losses lowers the ETR of a firm, but including this variable does not change
the other results. Surprising, the coefficient of firm age is small but positive
and very significant, indicating that older firms pay more taxes, although tax
incentives exist for older firms. The regions Basilicata, Campania, Sicilia, Valle
D’Aosta, Sardegna, Abruzzo and Lazio have a significant lower ETR than the
average and also the regions Puglia and Calabria show up twice with a negative,
significant sign in Table 5. These regions except for Lazio are southern regions
or regions in mountain areas and so the more peripheral regions of Italy. This
implies that the geographical core-periphery situation of Italy is reflected in the
ETRs of the firms as Vandenbussche et al. (2005) also found for Belgium.

Table 7 and Table 8 show some robustness checks for these results. First, the am-
biguous sign for firm size in the literature is tested. In column (1), the logarithm
of employment is substituted by the logarithm of total assets. The estimation
indicates that large firms in terms of total assets have a lower ETR which is
opposite to the result of employment. A possible explanation is that total assets
also includes investments. Secondly, specification (2) shows that firms with not
only relatively more long-term but also short-term leverage have a higher ETR.
In regression (3) a control variable ROA, 1 period lag, is included to control for
the profitability of the firm. This variable is positive and significant, but does
not change any other result. Finally, columns (4) and (5) report results from
different estimation methods. Regression (4) uses a censored estimation method
to take into account that the dependent variable is truncated between 0 and 1.
But this estimation method does not change previous results. Regression (5)
uses the original dataset and excludes extreme values larger or smaller than 2
times the standard deviation from the mean value of ETR. Using this dataset,
the significance of the variable leverage and of some regional variables are re-
duced. Finally, the alternative ETR measure is used as a dependent variable in
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Table 5: Basic regression

dep. var. = ETR (1) (2) (3) (4) (5)
Basic + sectors Foreign own. Carry forwards firm age

Log(employment) 0.014*** 0.016*** 0.013** 0.0144*** .011***
(0.001) (0.001) (0.007) (0.001) (.001)

LT leverage 0.337*** 0.327*** 0.453* 0.245*** .324***
(0.05) (0.056) (0.235) (0.052) (.056)

Capital intensity -0.218*** -0.186*** -0.155*** -0.128*** -.188***
(0.008) (0.01) (0.062) (0.009) (.010)

R&D intensity -0.357*** -0.338*** -0.19 -0.126*** -.3687***
(0.024) (0.027) (0.174) (0.025) (.031)

Firm age - - - - .0003***
(.0001)

Foreign ownership - - -0.03 - -
(0.02)

Foreign subsidiaries - - -0.006 - -
(0.018)

Carry forward - - - -0.24*** -
(0.005)

Sicilia -0.054*** -0.048*** -0.228 -0.048*** -.053***
(0.015) (0.016) (0.111) (0.015) (.017)

Piemonte -0.0002 0.006 -0.076 -0.003 .007
(0.012) (0.013) (0.062) (0.012) (.013)

Marche 0.012 0.01 -0.032 -0.005 .009
(0.013) (0.014) (0.069) (0.014) (.015)

Valle D’Aosta -0.118*** -0.122*** -0.134*** -0.068 -.138***
(0.048) (0.052) (0.057) (0.044) (.051)

Toscana 0.008 0.01 -0.044 0.003 .008
(0.012) (0.013) (0.07) (0.012) (.014)

Campania -0.052*** -0.053*** -0.17** -0.053*** -.051***
(0.013) (0.014) (0.08) (0.013) (.014)

Puglia -0.057*** -0.047*** -0.049 -0.043 -.036**
(0.017) (0.017) (0.055) (0.016) (.018)

Veneto 0.015 0.014 -0.029 0.006 .014
(0.011) (0.012) (0.058) (0.011) (.013)

Lombardia -0.0003 -0.0003 -0.024 -0.001 .002
(0.011) (0.012) (0.054) (0.011) (.012)

Emilia-Romagna -0.007 -0.006 -0.066 -0.01 -.005
(0.011) (0.012) (0.056) (0.011) (.013)

Trenito-Alto Adige -0.026* -0.024* -0.052 -0.039** -.026*
(0.014) (0.015) (0.068) (0.018) (.015)

Sardegna -0.049*** -0.054*** -0.137*** -0.054 -.043**
(0.019) (0.02) (0.053) (0.037) (.021)

Molise -0.091** -0.072* 0.166*** -0.031 -.091**
(0.04) (0.038) (0.056) (0.022) (.042)

Calabria -0.041* -0.047** . -0.103 -.038
(0.023) (0.023) (0.017) (.025)
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Table 6: Basic regression, continued

dep. var. = ETR (1) (2) (3) (4) (5)
Abruzzo -0.105*** -0.101*** -0.093 -0.103*** -.101***

(0.017) (0.018) (0.078) (0.017) (.019)
Lazio -0.044*** -0.038*** -0.089 -0.028** -.036***

(0.013) (0.014) (0.074) (0.013) (.014)
Friuli-Venezia Giuli 0.004 0.003 0.008 -0.005 .003

(0.014) (0.015) (0.094) (0.014) (.015)
Liguria -0.028* -0.017 0.065 -0.013 -.012

(0.016) (0.016) (0.157) (0.015) (.017)
Basilicata -0.16*** -0.145*** -0.317*** -0.153*** -.166***

(0.026) (0.025) (0.057) (0.026) (.025)
Year dummies yes yes yes yes yes
Sector dummies no yes no yes yes
constant 0.377*** 0.237*** 0.4*** 0.29*** .243***

(0.014) (0.024) (0.074) (0.024) (.026)
Observations 84 317 72 528 2 268 60 836 67 112
R 0.120 0.135 0.151 0.189 0.139
note: Robust standard errors of estimates are in parentheses. All regressions are clustered for
firm observations and include time dummies. Regressions (2) and (4) include sector dummies
as well. Regression (3) controls for foreign ownership and foreign subsidiaries, while regression
(4) controls for carried forward losses in the tax base. The age of the firms is added as a
control variable in regression (5). ***, ** and * denote significance level of estimates at
respectively 10, 5 and 1 percent levels.
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column (6)13. The right-hand-side variables, employment, leverage, R&D and
capital intensity, are lagged with 1 period to avoid endogeneity problems with
the dependent variable. In this estimation, only the variable leverage shows
up with a different significant sign. The fit of regressions (5) and (6) is lower
compared with specifications using the standard ETR measure.

Although these estimations show that there exist differences in ETRs across
Italian regions, it is not clear whether this is due to diversity in the tax rules,
the variety in levels of enforcement, the existence of special tax regimes or
strategic interaction between the regions. Therefore a fiscal reaction function is
needed.

6 Strategic Interaction across Regions

6.1 Model

To test the reaction of region i to changes in the tax burden of neighboring
regions, a fiscal reaction is built as in Brueckner (2003).

ETRit = αi + δt + β0 + β1ETRit−1 + β2Zit + β3Xit + εit (8)

where αi is the region-specific effect, δt is the time effect and X is a set of
regional control variables such as GDP and population. The variable of interest
Zit is the weighted average tax rate of the other countries and will be measured
as

Zit =
∑

j 6=i

wijETRjt

∀i :
∑

j

wij = 0
(9)

where the weights wij are equal to 1 if region j has a common border with region
i (contiguity) and 0 otherwise. A significant coefficient for this variable implies
strategic fiscal interaction in ETRs between Italian regions.

In the literature three econometric issues for this spatial regression are identi-
fied: variable Z (ETR) is endogenous, spatial error dependence and unobserved
heterogeneity. Since tax competition models predict that tax rates are jointly
determined, the Z’s are endogenous and correlated with the error term. This
can be illustrated as follows:

Z = βWZ + Xθ + ε

(1− βW )Z = Xθ + ε

Z = (1− βW )−1Xθ + (1− βW )−1ε

(10)

13Since the average ETR2 of Marche is closest to the overall average of ETR2, this region
will be used as the reference region instead of Umbria
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Table 7: Robustness Checks

dep. var. = ETR (1) (2) (3) (4) (5) (6)
Firm size Leverage ROA Tobit Filter dep. var.= etr2

Log(employment) - 0.017*** 0.015*** 0.018*** 0.013*** 0.002***
(0.001) (0.001) (0.001) (0.005) (0.0003)

Log(total assets) -0.007*** - - - - -
(0.001)

LT leverage 0.377*** 0.33*** 0.337*** 0.355*** 0.174 -0.03***
(0.054) (0.056) (0.051) (0.046) (0.234) (0.008)

ST leverage - 0.098*** - -0.222*** - -
(0.009) (0.007)

Capital intensity -0.159*** -0.186*** -0.161*** -0.437*** -0.29*** -0.026***
(0.01) (0.01) (0.01) (0.018) (0.035) (0.002)

R&D intensity -0.344*** -0.333*** -0.252*** -0.053*** -0.564*** -0.04***
(0.026) (0.027) (0.03) (0.012) (0.095) (0.004)

ROAt−1 - - 0.001*** - - -
(0.0002)

Sicilia -0.052*** -0.048*** -0.053*** -0.053*** -0.085 -0.003
(0.016) (0.016) (0.016) (0.012) (0.065) (0.002)

Piemonte 0.011 0.006 9.88e-06 0.008 -0.021 0.004***
(0.012) (0.012) (0.013) (0.009) (0.053) (0.002)

Marche 0.011 0.01 -0.001 0.015 -0.012 -
(0.014) (0.014) (0.015) (0.011) (0.061)

Umbria - - - - - -0.003*
(0.002)

Valle D’Aosta -0.103* -0.119** -0.121*** -0.157*** -0.224** -0.013***
(0.053) (0.052) (0.057) (0.035) (0.109) (0.005)

Toscana 0.008 0.006 0.005 0.0135 -0.059 0.001
(0.013) (0.013) (0.013) (0.01) (0.054) (0.002)

Campania -0.057*** -0.051*** -0.056*** -0.059*** -0.042 -0.004**
(0.014) (0.014) (0.014) (0.01) (0.057) (0.002)

Puglia -0.05*** -0.046*** -0.047*** -0.052*** -0.132** -0.004**
(0.017) (0.017) (0.018) (0.012) (0.062) (0.002)

Veneto 0.014 0.012 0.009 0.018 -0.008 0.002
(0.012) (0.012) (0.012) (0.009) (0.052) (0.002)

Lombardia 0.003 -0.001 -0.004 0.002* -0.059 0.004***
(0.012) (0.012) (0.012) (0.009) (0.05) (0.002)

Emilia-Romagna -0.004 -0.007 -0.01 -0.004 -0.037 -0.0002
(0.012) (0.012) (0.012) (0.009) (0.051) (0.002)

Trenito-Alto Adige -0.022 -0.024* -0.036*** -0.02* -0.119** 0.006***
(0.014) (0.014) (0.015) (0.011) (0.058) (0.002)

Sardegna -0.062*** -0.053*** -0.058*** -0.063*** -0.045 -0.004
(0.02) (0.02) (0.021) (0.013) (0.077) (0.003)
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Table 8: Robustness Checks, continued

dep. var. = ETR (1) (2) (3) (4) (5) (6)
Firm size Leverage ROA Tobit Filter dep. var.= etr2

Molise -0.077* -0.074* -0.069* -0.085*** -0.296** -0.011***
(0.039) (0.038) (0.039) (0.024) (0.101) (0.004)

Calabria -0.051*** -0.049** -0.041* -0.056*** -0.057 -0.011***
(0.023) (0.023) (0.025) (0.017) (0.094) (0.002)

Abruzzo -0.1*** -0.102*** -0.106*** -0.115*** -0.117* -0.008***
(0.018) (0.018) (0.018) (0.012) (0.065) (0.002)

Lazio -0.038*** -0.037*** -0.037*** -0.044*** -0.051 -0.003*
(0.013) (0.013) (0.014) (0.01) (0.054) (0.002)

Friuli-Venezia Giuli 0.007 0.002 -0.003 0.007 -0.056 0.0007
(0.015) (0.015) (0.015) (0.011) (0.061) (0.002)

Liguria -0.014 -0.018 -0.02 -0.019* -0.126** 0.007**
(0.016) (0.016) (0.016) (0.012) (0.063) (0.004)

Basilicata -0.14*** -0.14*** -0.17*** -0.166*** -0.154* -0.009*
(0.024) (0.025) (0.026) (0.021) (0.089) (0.005)

Year dummies yes yes yes yes yes yes
Sector dummies yes yes yes yes yes yes
constant 0.237*** 0.225 0.218*** 0.172*** 0.386*** -0.002

(0.024) (0.024) (0.026) (0.016) (0.092) (0.002)
Observations 72 528 75 528 59 731 72 528 94 422 59 479
R 0.135 0.138 0.124 0.248 0.006 0.079
note: Robust standard errors of estimates are in parentheses. All regressions are clustered
for firm observations and include time and sector dummies. Regression (1) uses a different
measure of firm size, logarithm of total assets. Regression (2) includes short-term leverage,
while (3) also controls for return on assets. Regression (4) uses the tobit estimation method
and (5) filters the extreme values from the original dataset as 2 times the standard deviation
from the mean. The dependent variable in (6) is the alternative etr measure. ***, ** and *
denote significance level of estimates at respectively 10, 5 and 1 percent levels.
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Equation (10) implies that Z depends on the error term. Two methods are
used to solve this issue: estimate (10) with maximum likelihood or (8)with in-
strumental variables. Devereux. Lockwood & Redoano (2002) and Hayashi &
Boadway (2001) solve this issue by arguing that interaction occurs with a time
lag and so Z lagged with one or more periods can be used as an instrument.
Secondly, the error term can include omitted variables that are themselves spa-
tially dependent. The error term can be decomposed in a a well-behaved error
term ν and a spatially dependent part:

ε = λWε + ν (11)

Maximum likelihood and instrumental variables can be used to solve this issue.

Finally, maximum likelihood and instrumental variables can still be inconsistent
if unobserved regional characteristics are correlated with the observed regional
characteristics in X. Panel data time-invariant fixed effects for regions overcomes
this bias in the estimations (Brueckner & Saavedra (2001), Brueckner (2003),
Anselin et al. (1996) and Revelli (2002)). As a consequence, equation 8 will be
estimated with OLS fixed effects and an instrumental variable (IV) for Z (9).
A simple instrument would be the lagged value of Z, but a better method is to
regress WZ on X and WX and to use the fitted values ŴZ as instruments for
Z. The IV estimations are replicated 1000 and 2000 times with bootstrap.

6.2 Results

Table 10 reports the results for the OLS and instrumental variable regression.

The slope of the fiscal reaction function is significant and positive in both the
OLS and IV estimation. These results indicate that Italian regions significantly
react to changes in the tax burden of neighboring regions. Furthermore, the
regional ETRs also depend on the ETR of the previous period and GDP.

The loglikelihood ratio tests the null hypothesis that the effect of the spatial lag
variable is equal to the regional fixed effects. The result of the test turned out to
be significant at the 1% level (prob > chi2 = 0.0001), meaning that the spatial
lag variable is significantly different from the regional fixed effects. Secondly,
the specification test for spatial autocorrelation, Moran’s I index, is calculated.
This index indicated that there is significant spatial autocorrelation in the error
terms (P>Z = 0.00). The specification in column (2) was also estimated using
a random effects estimator, but the Hausman test decided in favor of the fixed
effects estimator.

As a robustness check, column (1) of Table 10 reports the specification that lags
the variable neighbors with 1 period under the assumption that reaction occurs
with a time lag. But the result shows that regions do not react to changes
in ETR of the previous period in neighboring regions. A second robustness
check uses the average IRAP rates as a dependent variable. In column (2) the
variable neighbors is lagged with one period and estimated with OLS, while
specification (3) uses the IV method. The spatial variable is only significant
in the OLS regression. Therefore there is no convincing evidence of strategic
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Table 9: Fiscal reaction function results

dep. var. = ETR (1) (2)
OLS IV

ETRt−1 0.282*** 0.271**
(0.068) (0.119)

Neighbors 0.275*** 0.879**
(0.097) (0.449)

Population 9.97E-009 1.16E-07
(1.17E-007) (1.57E-07)

GDP -1.56-012*** -1.76E-12***
(5.50E-013) (6.86E-13)

regional dummies yes yes
year dummies yes yes
constant 0.227 -0.218

(0.164) (0.348)
Observations 200 200
R2 adjusted 0.859 0.856
prob > F 0 0
note: Robust standard errors of estimates are in parentheses. All regressions include regional
and time dummies. Regression (1) uses OLS regression method, (2) uses an instrumental
variable for neighbors and the estimation is bootstrapped. ***, ** and * denote significance
level of estimates at respectively 10, 5 and 1 percent levels.

interaction in the IRAP tax rates. A possible explanation is that regional data
for the control variables was only available for 3 years (2002-2004).

7 Conclusion

This paper studied regional differences in the effective tax rate in Italy. Us-
ing firm level data, the results indicated that differences in ETR across Ital-
ian regions exist while controlling for firm and sector characteristics. The less
developed southern and mountain area regions Basilicata, Campania, Sicilia,
Sardegna, Abruzzo, Valle D’Aosta and the capital region Lazio have a lower
ETR than the average ETR of 47.8 percent. This implies that a core-periphery
situation is reflected in the ETRs of the regions. Furthermore, large firms in
terms of employment, older firms and firms with more long-term and short-term
leverage had a significant higher ETR. On the other hand, firms can lower their
ETR by investing in R&D or capital. Foreign ownership had no significant
impact on the ETR.

To analyze whether regions strategically react to changes in the ETR of a neigh-
boring region, regional data is used in a fiscal reaction function. Since regions
can manipulate the IRAP tax rate by 1 percent and tax incentives are given
to new investment in less developed regions, tax competition to attract firms
to their jurisdiction can occur. The reaction function using ETRs indicated a
significant positive slope. This implies that there is strategic interaction across
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Table 10: Fiscal reaction function: Robustness Checks

dep. var. = ETR (1) (2) (3)
Z-lags dep var = IRAP, OLS dep var= IRAP, IV

irapt−1 0.296*** -0.247 -0.354
(0.07) (0.223) (0.251 )

Neighbors - - 0.684
(2.45)

Neighborst−1 0.104 0.706** -
(0.09) (0.322)

Population -4.61E-08 -0.0 -0.0
(1.17E-07) (0.00) (0.00)

GDP -1.37E-12*** 8.00E-11 9.06E-11
(5.57E-13) (1.49E-10) (1.77E-10)

regional dummies yes yes yes
year dummies yes yes yes
constant -0.38 12.925 12.886

(0.158) (13.494) (19.415)
Observations 200 39 39
R2 adjusted 0.854 0.610 0.479
prob > F 0.00 0.01 0.042
note: Robust standard errors of estimates are in parentheses. All regressions include regional
and time dummies. Regression (1) uses OLS and variable neighbors lagged. Regressions (2)
and (3) use the regional average IRAP rates as a dependent variable for 2002-2004. (2) is
estimated with OLS, lagged neighbors variable and (3) is estimated with IV. ***, ** and *
denote significance level of estimates at respectively 10, 5 and 1 percent levels.
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Italian regions in effective tax rates. In other words, when a neighboring region
j lowers its ETR, region i will react by lowering its ETR simultaneously. But
there was no evidence found of spatial competition over the IRAP (statutory)
tax rates.
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Vandenbussche, H., Crabbé, K. & Janssen, B. (2005). Is there regional tax com-
petition? firm level evidence for belgium. De Economist, 153(3), pp 257.

23



Vandenbussche, H. & Tan, C. (2005). The taxation of multinationals: Firm
level evidence for belgium. Licos Discussion paper, n 160/2005, .

Volkerink, B. & de Haan, J. (2000). Tax ratios: A critical survey. working paper,
.

24



8 Appendix

Figure 3: Regions of Italy
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Table 11: Ranking ETR by sector, average 1993-2003

NACE Description sector Average ETR
63 Supporting and auxiliary transport activities;

activities of travel agencies 0.517
19 Tanning and dressing of leather; manufacture of luggage,

handbags, saddlery, harness and footwear 0.516
51 Wholesale trade and commission trade,

except of motor vehicles and motorcycles 0.511
50 Sale, maintenance and repair of motor vehicles and motorcycles;

retail sale of automotive fuel 0.510
80 Education 0.509
75 Public administration and defence; compulsory social security 0.506
72 Computer and related activities 0.502
85 Health and social work 0.493
17 Manufacture of textiles 0.493
20 Manufacture of wood and of products of wood and cork, except furniture;

manufacture of articles of straw and plaiting materials 0.491
29 Manufacture of machinery and equipment n.e.c. 0.489
18 Manufacture of wearing apparel; dressing and dyeing of fur 0,489
36 Manufacture of furniture; manufacturing n.e.c. 0,488
28 Manufacture of fabricated metal products, except machinery and equipment 0,487
74 Computer and related activities 0.487
33 Manufacture of medical, precision and optical instruments,

watches and clocks 0.481
31 Manufacture of electrical machinery and apparatus n.e.c. 0.479
52 Retail trade, except of motor vehicles and motorcycles;

repair of personal and household goods 0.476
25 Manufacture of rubber and plastic products 0.471
26 Manufacture of other non-metallic mineral products 0.466
23 Manufacture of coke, refined petroleum products and nuclear fuel 0.465
14 Other mining and quarrying 0.463
22 Publishing, printing and reproduction of recorded media 0.462
45 Construction 0.461
90 Sewage and refuse disposal, sanitation and similar activities 0.459
15 Manufacture of food products and beverages 0.457
24 Manufacture of chemicals and chemical products 0.455
21 Manufacture of pulp, paper and paper products 0.453
32 Manufacture of radio, television

and communication equipment and apparatus 0.450
55 Hotels and restaurants 0.448
41 Collection, purification and distribution of water 0.448
37 Recycling 0.440
27 Manufacture of basic metals 0.438
35 Manufacture of other transport equipment 0.433
30 Manufacture of office machinery and computers 0.426
60 Land transport; transport via pipelines 0.419
71 Renting of machinery and equipment without operator and

of personal and household goods 0.417
73 Research and development 0.408
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Table 12: Ranking ETR by sector, average 1993-2003, continued

NACE Description sector Average ETR
34 Manufacture of motor vehicles, trailers and semi-trailers 0.406
91 Activities of membership organizations n.e.c. 0.398
93 Other service activities 0.398
40 Electricity, gas, steam and hot water supply 0.372
62 Air transport 0.352
2 Forestry, logging and related service activities 0.352
16 Manufacture of tobacco products 0.346
1 Agriculture, hunting and related service activities 0.345
70 Real estate activities 0.338
61 Water transport 0.302
64 Post and telecommunications 0.301
92 Recreational, cultural and sporting activities 0.300
11 Extraction of crude petroleum and natural gas; service activities incidental

to oil and gas extraction, excluding surveying 0.256
13 Mining of metal ores 0.224
5 Fishing, operation of fish hatcheries and fish farms;

service activities incidental to fishing 0.218
10 Mining of coal and lignite; extraction of peat 0.000

Figure 4: Average population of the regions, 1995-2003

27



Figure 5: Average gdp/capita of the regions, 1995-2003

Table 13: Definition of the variables in the ETR model

Variables Definition
ETR = corporate taxes paid/profit before tax
Firm size = log(number of employees) or log(total assets)
Capital intensity = Tangible fixed assets/total assets
R&D intensity = Intangible fixed assets/total assets
LT leverage = long-term debt/total assets
ST leverage = short-term debt/total assets
carry forward a dummy variable = 1 if the firm made a loss in the previous period, 0 otherwise
Foreign ownership a dummy variable = 1 if the shares of a firm are for at least for 50%

in hands of a foreign shareholder, 0 otherwise
Foreign subsidiaries a dummy variable = 1 if the firm i directly owns at least 50%

of the shares of a foreign firm, 0 otherwise
Firm age 2006 - startup year of the firm
ETR 2 = corporate taxes paid/total assets
ROA = return on assets = profit/total assets
Year Dummy variables for each year from 1994 and 2003, 1993 = reference
Sector Dummy variables for all 2-digit NACE industries, Nace 1 = reference
Regional Dummy variables for 19 regions, Umbria= reference
total assets= tangible fixed assets + intangible fixed assets + current assets
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