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This paper investigates whether fiscal competition affects the structure of public spending, where

theory predicts a shift from residential public goods to industrial public goods. We propose an empiri-
cal model that specifically accounts for the strategic nature and endogeneity of fiscal competition.
Using data for 18 OECD countries and a time period with unprecedented tax competition (1980 to
2000), we find a significant impact of fiscal competition on the composition of public expenditure.
This finding is in line with theoretical research, particularly that of Keen and Marchand (1997).
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Introduction

Fiscal competition forces governments to lower taxes on
mobile bases and to provide public goods at inefficiently
low levels. This fundamental result of theoretical work on
tax competition dates back to Zodrow and Mieszkowski
(1986) and Wilson (1986) (see, e.g., Wilson, 1999, Wil-
son & Wildasin, 2004 and Zodrow, 2010 for comprehen-
sive overviews of subsequent contributions). With re-
spect to public goods, Keen and Marchand (1997) have
extended this analysis by focusing on the composition of
public expenditure. Accordingly, to attract international
investors, governments tend to increase public expendi-
ture directly promoting the productivity of mobile capi-
tal (industrial public goods, often summarized as public
infrastructure). In contrast, expenditure items intended
to benefit immobile residents, notably for social security
and welfare, are underprovided. Consequently, fiscal
competition between countries may induce a systematic
shift from residential and redistributive public goods to
production-enhancing public goods: “Crudely put,...
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fiscal competition leads to too many business centres
and airports but not enough parks or libraries” (Keen &
Marchand, 1997, p. 35).

Despite its sound theoretical foundation and apart
from anecdotal evidence, a systematic empirical analy-
sis on the impact of fiscal competition on the structure
of public spending is not yet available. Several authors
have highlighted links between globalization and the
various dimensions of the welfare state. For instance,
Rodrik (1998), analyzing a cross-section of approxi-
mately 100 developed and less developed countries, has
found that trade openness (i.e., imports plus exports to
GDP) is positively associated with all components of
public expenditure (see Alesina & Wacziarg, 1998, for
similar evidence). He concluded that “societies seem
to demand (and receive) an expanded government
role as the price for accepting larger doses of external
risk” (Rodrik, 1998, p. 998). Put differently, economic
integration increases the risk of losing income, which,
in turn, increases the demand for publicly provided
goods. However, regressing a country’s public expen-
diture on its capital mobility (trade openness) does not
account for the strategic nature of fiscal competition,
indicating that Rodrik’s approach is less suited to the
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analysis of structural effects on public spending. There
also exists research on the impact of tax competition
on the provision of public inputs, which shows a posi-
tive relationship between the two variables (see, e.g.,
Bénassy-Quéré, Gobalraja & Trannoy, 2007, Gomes &
Pouget, 2008).

This paper assesses the compositional effect of fiscal
competition with a panel of 18 OECD countries and
a time period that is typically associated with one of un-
precedented fiscal competition (1980 to 2000). We dis-
aggregate total government expenditure into sub-com-
ponents and estimate the impact of fiscal competition
on each of these categories with a model specification
based on the theory of public sector growth. Our mea-
sure of fiscal competition is based on the tax reaction
function approach, which explicitly cites the strategic
nature of the ‘fiscal game, emphasizing that a country’s
setting of tax rates depends on the tax rates in neighbor-
ing (adjacent) jurisdictions (e.g., Devereux, Lockwood
& Redoano, 2008). Furthermore, because fiscal compe-
tition (and, from a country’s perspective, its outcome,
i.e., tax revenue) is by definition connected with public
expenditure via the governments budget constraint, we
treat fiscal competition as endogenous in our empirical
analysis. This condition demands an instrumental vari-
able approach, where the choice of the instruments is
primarily motivated by tax competition theory.

Our findings may be summarized as follows. Fis-
cal competition is (i) positively related to expenditure
on economic services (transport and communication,
as well as research and development), education and
health and (ii) negatively associated with public expen-
diture on social security and welfare, as well as on hous-
ing and community amenities. These results appear to
confirm a compositional effect of fiscal competition on
public spending, as stated by Keen and Marchand.

The remainder of the paper is organized as follows.
Section 2 describes the basic intuition behind the find-
ings of Keen and Marchand. Section 3 motivates our
econometric model and discusses the most important
issues of estimation. Section 4 presents the empirical
results and several robustness checks. Finally, Section

5 presents this study’s conclusions.
Theoretical Background

Keen and Marchand adopt the theoretical framework

of Zodrow and Mieszkowski (1986) with a large num-
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ber of identical and independent jurisdictions that use
their fiscal instruments strategically to attract mobile
factors. More specifically, the world capital stock is
fixed and perfectly mobile across countries. Fully com-
petitive firms produce a homogeneous output using
capital and immobile factors (labor, land). The house-
hold sector is given by a representative consumer, who
supplies the production factors and is immobile across
countries. Governments provide public goods for con-
sumers or firms. Finally, governments are benevolent
and finance a fixed amount of public expenditure by
source-based taxes on capital, labor and pure profits
(i.e., land rents).

In this setting, a reduction in capital tax rates is
(by assumption) associated with an immediate inflow
of capital and therefore an increase in the domestic
capital tax base. In contrast, other regions are faced
with capital outflows and shrinking (capital) tax
revenues. Because the government’s objective is to
maximize the welfare of its residents, it fails to ac-
count for these ‘fiscal externalities’ (see Wildasin,
1989). Reducing the capital tax rate is the dominant
strategy in this ‘tax game’ In the (Nash) equilibrium,
capital taxes rates are driven down, and, - to maintain
a balanced budget, - governments tend to decrease
the provision of public goods, i.e., public expenditure
(see Hoyt, 1991, Zodrow & Mieszkowski, 1986; for
similar results). If governments try to attract capi-
tal using industrial public goods, rather than capital
taxes, it can be shown that public goods are overpro-
vided in equilibrium (see Bayindir-Upmann, 1998;
Fuest, 1995). Keen and Marchand have extended
these studies by analyzing simultaneously the setting
of tax rates and the provision of public goods. In do-
ing so, they focus on the mix between two types of
public spending, given a specific level of total public
expenditure: (i) residential public goods, which enter
only the utility function of (immobile) households,
notably public consumption items (e.g., benefits for
the unemployed, disabled or ‘aged’ persons), and (ii)
industrial public goods (i.e., public inputs), such as in-
frastructure or educational services, which enter the
production function. Keen and Marchand use a broad
definition of public inputs. Public inputs are not °..
simply the provision of private goods targeted to par-
ticular firms but, more widely, the provision of inputs

with a real element of publicness: not a feeder road to
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a new port, for example, but a national highway net-
work” (Keen & Marchand, 1997, p. 34). Furthermore,
some expenditure items have both a productive and
a consumptive component (see Keen and Marchand,
footnote 3). This characteristic becomes important in
the empirical assessment of Keen and Marchand.
With regard to these two types of public expendi-
ture, Keen and Marchand have shown a ‘compositional
inefliciency’: “[Wl]ithin the total of public spending, too
much is spent on public inputs and too little on items
that directly benefit consumers” (Keen & Marchand,
1997, p. 46). Intuitively, governments try to attract mo-
bile capital not only by reducing capital tax rates but
also by providing additional public inputs. Conversely,
residential and redistributive public goods are bound
to immobile factors, enabling governments to lower
the provision of these expenditure types without run-
ning at risk of firm or workforce de-location, which
would entail revenue losses (there is a considerable
body of theoretical literature suggesting a sound con-
firmation of the result from Keen and Marchand con-
cerning social and welfare expenditure; see Cremer, et.
al., 1997, for an overview). Furthermore, a unilateral
change in the expenditure structure from residential to
production-enhancing public spending creates a capi-
tal inflow and (by assumption) a corresponding capital
outflow from other countries. This result, in turn, in-
duces three types of externalities on other countries: (i)
a decrease of tax revenue from mobile capital (which is
in line with Zodrow & Mieszkowski, 1986); (ii) falling
rents, which lower the revenue of land taxes; and (iii)
a decline of (gross and net) wage rates and labor sup-
ply with corresponding revenue losses from both labor
and land taxation. Keen and Marchand demonstrate
that under certain assumptions, each of these external-
ities is negative. Therefore, the compositional effect is
associated with a welfare loss in other countries (Mat-
sumoto, 2000 has demonstrated that this result does

not hold if residents are mobile).

Empirical Analysis

We test the finding by Keen and Marchand of a com-
positional effect by regressing subgroups of total public
expenditure on a variable of fiscal competition. To iso-
late the impact of fiscal competition, we follow the re-
lated empirical literature and control for determinants

that are typically used to explain public sector growth.

CONTEMPORARY ECONOMICS

Hannes Winner

Regarding fiscal competition, we rely on a time period
(1980 to 2000) that is typically viewed as one with in-
creasing tax competition (in the early and mid-1980s)
and one where the degree of tax competition was un-
precedented (mid- to late 1990s).!

Public expenditure: We decompose total govern-
ment spending according to its main functional cat-
egories (‘divisions’), as defined by the Systems of Na-
tional Accounts (SNA93; we do not refer to the current
COFOG definitions, as they apply data for a shorter
time period dating to 1995; for details, see IME, 2001,
p. 75). We rely on seven divisions as reported in the
Government Finance Statistics Yearbook 2001from the
IMEF: (i) social security and welfare (SOCIAL), which
includes, for instance, allowances for families and chil-
dren and benefits for unemployed or elderly persons
but excludes public health expenditure; (ii) housing
and community amenities (HOUSING), comprising
services on housing development (e.g., regulation of
housing standards and purchase of dwelling units for
the general public or for people with special needs)
and community development (e.g., administration of
zoning and land-use laws); (iii) health (HEALTH); (iv)
education (EDUC); (v) (general) economic services
(ECSERV), which comprise a wide variety of public
spending categories, covering expenditure items that
benefit mobile (e.g., roads, transport and communica-
tion) and immobile factors (such as agriculture, for-
estry, fishing or mining). To disentangle the effects
of fiscal competition, we use two sub-divisions of
economic services, namely, (vi) research and develop-
ment (R&D) and (vii) transport and communication
(TRANSP), which should be more clearly attributable
to production-enhancing public inputs. The remainder
categories, i.e., expenditure on public order and safety,
on defense, on recreation, culture and religion, and on
general public services (e.g., executive and legislative
organs, administrative and statistical services or for-
eign economic aid), as well as interest on public debt,
are excluded.

As exemplified by Keen and Marchand, (v), (vi) and
(vii) should be assigned to industrial public goods and
(i) to redistributive public goods. Therefore, we expect
a positive impact of fiscal competition on (v), (vi) and
(vii) and a negative one on (i). Furthermore, (ii) is
bound to the immobile factor of land, leading us to ex-

pect a negative relationship between fiscal competition
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and this expenditure item. In contrast, education (v) is
not clearly attributable to one of the expenditure items,
and the same finding holds for health expenditure (iv). If
labor is completely immobile, as is assumed in the Keen
and Marchand model, education and health increase the
productivity of labor and are, in this sense, public in-
puts in production. However, if labor is mobile, educa-
tion and (to a lesser extent) health can be consumed in
one country with the human capital supplied elsewhere.
In this case, both divisions are consumptive and would
best be assigned to public consumption items. From the
perspective of an international investor, it may be pre-
sumed that public health and education tend to improve
a country’s locational attractiveness; for instance, mul-
tinational firms may locate their production activities
where medical care, health prevention or rehabilitation
facilities for employees are well-established. On the oth-
er hand, a more healthy and well-educated labor force is
more expensive in terms of factor compensation, which
may impede international (inward) investment. Theo-
retically, we conclude that educational and health ex-
penditure may have both productive and consumptive
elements and thus that the effect of fiscal competition on
these expenditure items remains an empirical question
(the empirical growth literature treats both health and
educational expenditure as public inputs; e.g., Devara-
jan, Swaroop & Zou, 1996, or Kneller, Bleaney & Gem-
mell, 1999).

Fiscal Competition: To capture the strategic nature
of fiscal competition, we refer to the tax reaction func-
tion approach, assuming that the tax-setting behavior
of a given jurisdiction is influenced by tax rates in oth-
er jurisdictions (see Brueckner, 2003, for an overview).
Most of this literature estimates positively sloped re-
action functions, suggesting that governments tend to
reduce their capital tax rates as other countries adopt
a strategy of undercutting (see Altshuler & Goodspeed,
2002; Besley, Griffith & Klemm, 2001; Devereux, Lock-
wood & Redoano, 2008). We translate this finding
into a single (right-hand side) variable by calculating
the difference between a country’s tax rate and the

(weighted) tax rate of competing economies
®,=7,-Wr,, ¢9)

where all variables are J-vectors at time #, with J de-
noting the number of competing jurisdictions (i.e., 18

www.ce.vizja.pl

in our case). Specifically, 7, is a Jx1 vector of tax rates
with entries of 7, i.e., country j’s statutory corporate
tax rate at time ¢ (including local business taxes).
Note that there is a controversial discussion over what
would be a ‘suitable’ measure of the effective capital
tax burden; (see, e.g., Devereux, Griffith & Klemm,
2002). We have two remarks on this. First. empiri-
cal research has shown that these measures yield
different tax levels but arrive at similar results with
respect to their country ratings (see Devereux, Grif-
fith & Klemm, 2002). Second, we empirically account
for the possibility of measurement errors with the IV
specification, finding that alternative measures come
to similar conclusions with respect to the relationship
with interest. We will return to this issue. W is a JxJ
row-normalized spatial weighting matrix. We use the
adjacency of two countries (i.e., the common border)
as the weighting scheme. In this case, the typical ele-

ment of W is @, :L/iL,i #j ,withw,=0 .0,
i =

is a dummy that takes a value of one if countries 7 and

j share a common border and zero otherwise.

To motivate this measurement of fiscal competition
empirically, we assess whether changes in corporate
tax rates (i.e., tax reforms) are associated with interna-
tional tax rate differentials. For this purpose, we define
a dummy variable taking a value of one if country i has
reduced or increased its statutory corporate tax rate
and zero otherwise. We then estimate a probit model
with this dummy as dependent variable and @  as
well as fixed (country and time) effects as regressors.
The results are summarized in Table 1. Column 1 re-
fers to tax rate changes in general, column 2 to tax rate
reductions and column 3 to tax rate increases. Overall,
there are 92 tax rate changes (68 rate reductions and 24
rate increases) in our sample. As seen in the (Pseudo-)
R?, the model fit in all regressions is well.

We obtain a significantly positive parameter esti-
mate for @, indicating that a tax rate differential to
adjacent economies increases the probability of tax
rate changes in the following year. More precisely,
this differential increases the probability of rate re-
ductions (see column 2) and decreases the probabil-
ity of rate increases (see column 3; we also use @,
instead of @ as independent variable. We find that
the parameter estimates are slightly lower and is not
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Table 1. Relationship between corporate tax reforms (tax rate changes) and tax rate difference to adjacent economies . Probit
estimates (weighting scheme is borders).

Corporate tax rate changes

Overall
Rate reductions Rate increases
Cases 92 68 24
Probit
0,029 * 0,119 *** -0,066 **

Lagged tax rate differential to adjacent economies

(0,019) (0,032) (0,026)
Observations 219 202 136
Pseudo R? 0,272 0,352 0424
Country Effects 44,12 *** 46,57 *** 270,00 ***
Time Effects 23,38 39,89 ** 11,82
Marginal effect (in%) 088 * 2,31 *** -6,62 **

Notes: Robust standard errors is parentheses.
**¥*significant at 1%, ** significant at 5%, * significant at 10%; * significant at 15%.

significant in the case of the overall tax change vari-
able (column 1). Using lags of higher order, we are
not able to identify any significant effects. Further,
including GDP per capita and the unemployment rate
as additional controls leaves the parameter estimates
of @  almost unchanged. Therefore, the evidence in
Table 1 clearly suggests that countries with a positive
tax rate differential to adjacent economies are faced
with a higher pressure from fiscal competition, which,
in turn, increases the likelihood that they will reduce
their capital tax rates in subsequent years. These find-
ings are similar to the experience of several recent tax
reforms in OECD countries. For instance, in 1994,
the German government explicitly referred to inter-
national tax competition pressures as it announced
a cut of the statutory corporate tax rate from 50 to 45
percent: “’Therefore the most natural way to react to
other countries’ reduced tax rates was to reduce tax
rates as well. Indeed, the official reasons given in the
government’s comments in the 1994 tax cut pointed
to significant tax cuts in competing countries” (We-
ichenrieder, 1996, p. 53). The same finding holds true
for the tax reforms in 1999 (reduction of the corporate
tax rate from 45 to 40 percent) and 2001 (from 40 to
25 percent). Commenting on the 2001 reform, Keen
(2002, p. 614) summarizes the consequences for low

tax countries as follows: ’But even countries that set

CONTEMPORARY ECONOMICS

lower taxes as Germany may now have an incentive
to cut further in order to maintain their competitive-
ness.” Similarly, Ganghot (2006), providing compre-
hensive case studies from tax reforms in seven OECD
countries (e.g., Australia, Denmark and Finland) over
the last twenty years, concludes that tax rate differen-
tials from other countries represented the main motive
to cut capital tax rates (see Andersson, et. al., 1998 for
similar conclusions on the Nordic countries; Messere,
1998, for evidence from G7 countries; and Bernardi
& Profeta, 2004, for detailed case studies on seven
EU member states). Therefore, we conclude that the
(weighted) tax rate differential to adjacent economies
is a proper approximation to fiscal competition.
Because jurisdictions are not equally exposed to
tax competition, we treat fiscal competition (®) as
endogenous; i.e., we use an IV approach (see below
for econometric details). The choice of instruments is
mainly based on tax competition theory: (i) Capital
mobility (M) is an obvious candidate for an instru-

<

ment, as “’... the comparison between tax competi-
tion and its absence is determined by whether capital
is mobile across regions” (Wilson & Wildasin, 2004,
p. 1069). In this case, capital mobility is proxied by
trade openness (exports plus imports to GDP) as re-
ported in the Penn World Tables 6.1 (see Heston, Sum-

mers & Aten, 2002). (Alternatively, we use (i) flows
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of outward FDI to GDP as available from the World
Development Indicators and (ii) a qualitative index of
capital liberalization as proposed by Quinn, 1997; we
find that our results are not sensitive with respect to
this choice. The results are available upon request). (ii)
Country size (S) accounts for the distinction between
small and large open economies. Theory has shown
that the former tend to set lower capital tax rates in
equilibrium compared to the latter (see Bucovetsky &
Wilson, 1991; Wilson, 1991). S is measured by the rel-
ative labor force of a country. We prefer this measure
over a GDP-based one because it is more consistent
with tax competition theory, which distinguishes the
size of a country by its population size. Because the
population is used to construct the dependency ratio,
we refer to the labor force in this case (the correlation
coefficient between both variables is 0.998).

In addition to M and S, we use (iii) the tax struc-
ture (R) to capture the extent to which a country is
able to reduce its capital tax rate and thus to engage
in tax competition (see, e.g., Gordon, 1986; Bucov-
etsky & Wilson, 1991 on the finding that tax competi-
tion forces governments to rely more heavily on labor
taxation). R is defined as the revenue from labor in-
come taxes plus social security contributions and sales
taxes to GDP; the data required to build this variable
are taken from the IMF Government Finance Statistics
Yearbook 2001. Next, to capture domestic influences
on the setting of the capital tax rate, we include (iv) the
unemployment rate (E) and (v) the inflation rate (1),
both available from the World Bank’s World Develop-
ment Indicators 2004. Finally, we use (vi) a govern-
ment ideology index (L), scaled from 1 (hegemony of
right wing parties) to 5 (hegemony of social democrat-
ic and other left parties) and reported in Armingeon,
Beyeler and Menegale (2002). This variable accounts
for the reasoning of political economists that leftist
governments set higher capital tax rates than do their
conservative counterparts (e.g., Tavares, 2004).

Controls: Although there is no single and unified at-
tested theory of public expenditure growth, we include
three determinants that are widely accepted in the lit-
erature (see, e.g., Gemmell, 1993; Tanzi & Schuknecht,
2000, for comprehensive reviews). First, GDP per capi-
ta exhibits the state of economic development and cap-
tures Wagner’s Law of increasing government activity,

stressing the growing importance of public activity in

www.ce.vizja.pl

times of social and economic prosperity (see Holsey &
Borcherding, 1997, for an overview). Empirical studies
have found that income (GDP per capita) is positively
associated with social and educational expenditure
and negatively with expenditure on housing and eco-
nomic services (see Sanz & Velasquez, 2002, for an
overview). The negative impact on economic services
may be explained by the fact that public investment is
relatively high at low stages of development but de-
creases thereafter. As GDP increases, private invest-
ment substitutes for the public provision of economic
services. This effect, in turn, reduces the government
share in total investment (see Gemmell, 1993, p. 107).
Regarding (public) health expenditure, theoretical and
empirical research does not provide a definitive answer
on this relationship (e.g., Blomqvist & Carter, 1997;
Gerdtham & Jonnson, 2000). Second, we consider de-
mographic factors to account for scale economies in the
provision of public goods. In this respect, Borcherding
(1985) has shown that the age structure rather than the
size of the population is decisive for the level of public
expenditure. Therefore, we include the dependency ra-
tio, defined as the ratio of younger (less than 15) plus
older people (above 64) to the working-age population
(from 15 to 64). Standard economic reasoning suggests
that health services and welfare expenditure (e.g., on
social security or retirement programs) are relatively
more highly requested in later stages of life, ie., by
older people; younger generations, in contrast, have
a higher demand for educational services. The effect
of dependency would then be positive for expenditure
on social security and welfare, health and education.
Further, previous studies have observed a positive re-
lationship between dependency and economic services
(see Sanz & Velasquez, 2002). Third, the urbanization
rate is the share of the population living in urban areas
and highlights the importance of agglomeration effects
for most public expenditure items, notably for social
security and health expenditure (see Gemmell, 1993;
Gerdtham & J6nnson, 2000). Essentially, a negative
sign indicates economies of scale in providing pub-
lic goods to more densely populated areas (see Oates
1985). Prior empirical research suggests that urban-
ization is positively associated with social and hous-
ing expenditure and negatively with expenditure on
health and economic services (see Randolph, Bogetic
& Hefley, 1996; Sanz & Velasquez, 2002). The data for
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GDP per capita, dependency and urbanization are
taken from the World Development Indicators 2004.
Other determinants typically used to explain govern-
ment growth, notably institutional ones (e.g., the influ-
ence of interest groups and bureaucrats or the extent
and structure of a country’s federalism; see Holsey &
Borcherding, 1997), are not considered in this study,
as they are usually time-invariant and thus captured by
the country-specific effects (see below).

Specification: We estimate the impact of fiscal com-
petition on the structure of public spending in a fixed
effects framework (see Baltagi, 2008, for further de-
tails). To isolate the compositional effect, we control
for the most important determinants of government

expenditure, as outlined above:
G, =B, +B,Y, +B,D, +B,U, +a, +u, , (2)

where G: denotes the government expenditure to
GDP for country 7 in year ¢ and the division d (i.e.,
SOCIAL, HOUSING, HEALTH, EDUC, ECSERYV,
TRANSP and R&D, respectively). @ is the fiscal com-
petition variable as defined in (1). Y is GDP per capita,
D is the dependency ratio, and U is the urbanization
rate. o, represents (unobserved) individual effects that
do not vary over time, such as political determinants or
a country’s degree of centralization. u, is the classical
remainder error term.

Estimation: Because @ is treated as endogenous
in (2), we apply a fixed-effects IV estimation (or
FE2SLS) procedure (for details see Baltagi, 2008),
where the fitted values @ of the reduced form (first-
stage) fixed-effects regression,

o, = 61Mn +52Sit + 63Rit + 64Eit + 551” +
+6,L, +0,Y, +6,D, +o,U, +a, +¢, , (3)

are inserted for @ in the second-stage regression (2).
The standard errors are calculated from the FE2SLS
residuals (for details, see Wooldridge, 2010). M, S, R,
E, I, and S are the instruments (i.e., strictly exogenous
variables) denoting capital mobility (M), country size
(S), the tax structure (R), unemployment (£), inflation
(/) and the government ideology index (L).

A crucial factor in IV estimation is the choice of
instruments. Empirically, instruments (i) should be

CONTEMPORARY ECONOMICS
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relevant, i.e., correlated with the endogenous regres-
sor, and (ii) should be uncorrelated (i.e., orthogonal)
with the error term u,. We test (i) with a standard F-
test on the significance of the (excluded) instruments
in the first-stage regression (2) and (ii) with the Wu-
Hausman F-test for endogeneity (see Davidson &
MacKinnon, 1993). From the potential instruments in
(3), we choose those that pass (i) and (ii), as well as
the Sargan (1958) overidentification test. A remaining
problem is heteroskedasdicity. If the error term is het-
eroskedastic, the standard errors of IV estimation are
inconsistent, and the diagnostic tests for endogeneity
are invalid. We test the presence of heteroskedasticity
with a modified Breusch-Pagan test as developed by
Pagan and Hall (1983). In the presence of heteroske-
dasticity, we apply a (standard) GMM estimator (see
Hayashi, 2000, and Wooldridge, 2010, for more details
on GMM in the panel data context). It should be em-
phasized that GMM is efficient even in the presence
of heteroskedasticity (of unknown form). Note that
the IV estimates are neither biased nor inconsistent.
Therefore, we only find small differences between the
GMM and IV parameter estimates. In the context of
GMM, we test whether the instruments are (jointly)
uncorrelated with the error term using the J-statistic of
Hansen (1982). A rejection of the J-test indicates that
the instruments (jointly) do not satisfy the orthogonal-
ity condition.

Estimation Results

The data set is unbalanced, where the length of the
time series varies slightly across countries (the sample
includes Austria, Belgium, Canada, Denmark, Fin-
land, France, Germany, Ireland, Italy, Luxembourg, the
Netherlands, Norway, Portugal, Spain, Sweden, Swit-
zerland, UK and USA. The average time period per
cross-section is approximately 20). In all regressions,
we exclude outliers (single observations with a re-
mainder error in the highest or lowest 1 percentile). In
sum, our sample includes approximately 400 observa-
tions (see Table A1 for descriptive statistics).

Baseline Results: The estimation results are report-
ed in Table 2. The fit of the regressions is generally
well. The F-tests on the excluded instruments suggest
that the choice of instruments (i.e., capital mobility,
country size, tax structure, unemployment, inflation
and government ideology) is valid. The Wu-Hausman
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Table 2. Estimation results - corporate tax rate (weighting scheme is borders)

TOTAL®  SOCIAL HOUSING HEALTH EDUC Economic Services
Total (ECSERV)*  R&DS TRANSP
-0,536 # -0354 **  -0,117* 0558 *  0234*  0117*  0040** 0,126 ***
Fiscal Competition
(0,341) (0,170) (0,049) (0,272) (0,108) (0,046) (0,019) (0,048
-0,160 **  -0,153 * -0072 *** 0214 * 0,046 -0,083 ***  -0,023 * 0,035
GDP per capita
(0,082) (0,106) (0,026) (0,104) (0,041) (0,023) (0,015) (0,030)
-0,209 -0,094 -0,076 0607 ** 0299 * 0,167 *** 0052 * 0,098 *
Dependency ratio
(0,343) (0,187) (0,056) (0,307) 0,121) (0,050) (0,022 (0,052)
0,028 0,919 *** (0,193 *** -0400 * -0,120 -0,055 0,055 -0,235 **
Urbanization
(0,206) (0317) (0,069) (0,248) (0,097) (0,057) (0,059) (0,094)
Observations 272 228 228 228 228 227 212 221
Countries 16 16 16 16 16 16 14 15
R? 0,988 0,982 0,733 0,685 0913 0,966 0,734 0,907
Country Effects: 1704,63 *** 773,92 165,31 *** 170,82 598,27 *** 651,62 *** 196,92 348,26 ***
F(DF1,DF2) (15) (15) (15) (15) (15) (15) (13) (14)
Instrument relevance= 3,76 ** 223 * 2,05 ** 2,00 * 2,19% 2,59 ** 3,12 % 3,13 **
FOF1DF2) (2251) (3 206) (3 206) (2207) (2207) (4 204) (4191) (2201)
Endogeneity - 707 1429 % 5 Q7 *x 3337 ek - - 17,13 %
F(DF1,DF2) (1207) (1207) (1207) (1207) (1201)
Heteroskedasticity: 4004 *** 2352 1698 3,01 323 47,15 %% 5192 ¥ 9354
X'(OF) (22) @1 (20) (20) (20) (22) (20) (19)
Overidentification test® 020 338 1,84 017 073 382 536 093

X'(OF) (1) 2) @) m (1) 3) B) m

Notes: [V-estimates (GMM estimates are indicated with “§"); Standard errors in parentheses; Country effects are not re-
ported. Observations with errors outside the 1% and 99% range are excluded. @ F-test on the significance of the instru-
ments; ¥ Wu-Hausman F-statistic: H: regressor is exogenous (i.e, OLS is consistent and efficient); ¢ Pagan and Hall (1983)
test for heteroskedasticity (H.: no heteroskedasticity); 9 Sargan (1958) or - in the case of GMM - Hansen J statistic test on
overidentifying restrictions.

*** significant at 19, ** significant at 5%, * significant at 10%, * significant at 15%.

F-statistics for endogeneity are significant throughout,
which allows us definitively to reject the null that OLS
on (2) is consistent. This conclusion justifies our IV
approach. The Sargan- or (in the case of GMM) Han-
sen-statistics are insignificant in all cases, indicating
that the overidentifying restrictions are valid (see the
bottom line of Table 2).

Before discussing the compositional effect of fiscal
competition, we briefly examine the impact of fiscal
competition on fotal public spending (indicated by
TOTAL in column 1 of Table 2). Most importantly,
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the coefficient on @ is negative (at a significance lev-
el of 15 percent), suggesting a negative relationship
between fiscal competition and the size of the public
sector. This finding appears to confirm standard rea-
soning on tax competition, as advanced by Zodrow
and Mieszkowski (1986) among others. The control
variables are insignificant for dependency and urban-
ization and significantly negative for GDP per capita,
which is in line with previous evidence from cross-
sectional studies (see, e.g., Alesina & Wacziarg, 1998;
Ram, 1987; Rodrik, 1998).
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The results for the compositional effect of fiscal
competition are reported in the remaining columns of
Table 2. Basically, we are able to confirm the hypoth-
esis from Keen and Marchand of a compositional effect.
First, fiscal competition exerts a significantly negative
impact on expenditure for social security and welfare
(SOCIAL) and for housing and community amenities
(HOUSING). Second, we obtain significantly positive
parameter estimates for general economic services (EC-
SERV) and the two sub-divisions R&D and TRANSP
(last two columns of Table 2). Third, fiscal competition
is positively related to EDUC and HEALTH, indicating
that both expenditure items serve as production-enhanc-
ing public services in our sample.

With regard to the control variables, the signs of the
estimated parameters are almost as expected. GDP per
capita tends to be negatively associated with economic
services (ECSERV and TRANSP) and HOUSING and
is positively related to health expenditure. The depen-
dency ratio is significantly positive for EDUC and
HEALTH, suggesting that a larger share of older and
younger people increases public spending on these ex-
penditure items. Furthermore, and in accordance with
previous studies, the dependency ratio reveals a positive
impact on economic services (see Sanz & Velasquez,
2002). Finally, the urbanization rate is significant in
four out of seven regressions, where we obtain positive
estimates for SOCIAL and HOUSING and negative
ones for TRANSP and HEALTH (with respect to health
expenditure, empirical estimates from existing studies
suggest a range from 0.1 to 1.3 for GDP, from -0.1 to
0.2 for the dependency ratio and from -0.2 to 0.3 for
the urbanization rate; see Gerdtham & Jonnson, 2000,
p. 28, Table 3); the difference from our estimates may
be explained by divergent specifications (for instance,
health-related studies typically include such variables
as the number of physicians or cost-related factors).

Robustness: To assess the sensitivity of our results,
we undertake several robustness checks by changing
(i) the empirical specification, (ii) the definition of tax
competition, (iii) the coverage of the sample, and (iv)
the measurement of the capital tax burden z. The re-
sults are summarized in Tables 3 and 4, where we only
report the parameters of interest, i.e., the influence of
fiscal competition on public expenditure items.

Regarding the empirical specification, we first run

a reduced-form between regression with trade open-
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ness instead of the (weighted) tax rate differential as
independent variable (see specification #1 in Table 3).
This specification exploits information from the cross-
country dimension of the data and thus is similar to Ro-
drik’s (1998) study. In accordance with Rodrik (1998),
we observe a positive relationship between trade open-
ness and all expenditure items with the exceptions of
HEALTH and SOCIAL. Because the sample size in
these regressions is small, i.e, 16 observations, one
should interpret these results very cautiously; however,
using data from 115 economies over the period 1970 to
1999 (available from IMF Government Finance Statis-
tics Yearbook 2001, Penn World Tables 6.1 and World
Development Indicators 2004), we come to similar
conclusions with respect to the impact of openness on
total government expenditure and its sub-components.
Most importantly, the between estimate for open-
ness is 0.067 (s.e.: 0.022) in TOTAL, -0.009 (0.009) in
SOCIAL, and 0.004 (0.001) in HOUSING. For health
expenditure, we now obtain a significantly positive es-
timate (0.006; s.e.: 0.003) in the large sample. However,
if trade openness is correlated with the error term (as is
demonstrated below; see specification #6) the impact of
the openness variable cannot be consistently estimated
by the cross-sectional between regression. Second, to
guard against a potential endogeneity problem in (2),
we treat the control variables as predetermined (see
specification #2). As shown in Table 3, we nearly find
the same parameter estimates shown in Table 2, imply-
ing that we do not have serious endogeneity problems
with respect to the control variables. Third, in #3 we
follow Hayashi and Boadway (2001) and use the lagged
tax rate differential to adjacent economies instead of
the contemporaneous (weighted) tax rate differential.
We generally obtain much lower parameter estimates
as in Table 2 and significant ones only in the case of
HOUSING, EDUC, ECSERV and TRANSP. Regarding
these regressions, we come to the same conclusions as
in Table 2; i.e., we find a negative parameter estimate
for HOUSING and positive ones for EDUC, ECSERV
and TRANSP. Combining the specifications in #2 and
#3 does not change this outcome substantially (see #4
in Table 3). Again, the associated parameter estimates
are much lower as in Table 2. This finding, together
with a lower R* (not reported in Table 3) in all regres-
sions, indicates that the parameter estimates in #3 and

#4 are downward-biased. Fourth, we re-define the de-
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Table 3 Robustness with respect to alternative specifications and alternative definitions of fiscal competition

SOCIAL HOUSING HEALTH

dependent variable

EDUC Economic Services

Total (ECSERV) R&D  TRANSP

Point estimates from Table 1

Specification

Reduced form with trade
(1) openness - between regres-
sion

(2)  Controls predetermined?

0234 Q117*  0040* 0126 *

(0,108) (0,046) 0,019 (0,048)

0,050 ** 0,045 *** 0007 ** 0,020 **
(0,015) (0,013) (0,002) (0,008)
0,191 % 0131 *®* (0065 ** 0,097 **

(0,080) (0,038) (0,020) (0,040)

Lagged tax rate difference to
(3) adjacent economies instead of
IV estimation

(3) + (2): Lagged tax rate dif-
(4) ference plus predetermined
controls

Dependent variable: sub-
(5) components to total expendi-
ture instead of GDP

Tax competition measure

IV regression with trade open-
(6) nessinstead of (weighted) tax
rate differential

Difference to minimum tax
(7)  country rather than to weighted
tax rate of adjacent economies”

Distance rather than border as
weighting scheme?

®)

Sample

(9.1) Europe?

(9.2) US-Canada

0,009 # 0023 * 0,002 0,019 ***
(0,006) (0,016) (0,004) (0,005)

0,009 * 0,021 0,002 0,019 ***
(0,006) (0,016) (0,004) (0,005)

0247 ** 0391 0,124 0356 **

0127) (0,214) (0,051) (0,148)

0,105 0084* 0014 0,087 *
(0,125) (0,046) 0,017) (0,058)

0075** 0,105 ** 0032** 0081 ***
(0,040) (0,034) 0,017) (0,030)

0,119 % 0,088 *** 0044 ** 0,042 ***

(0,038) (0,030) (0,020) (0,009)

0142 0122 0027 0,008 ***
(0,062) (0,061) (0,027) (0,037)
0,004 -0017 0,0003 * 0,005 *

(0,003) (0036)  (0,0002) (0,003)

Notes: Standard errors in parentheses. ® GMM estimates in italics. *** significant at 1%, ** significant at 5%, * significant at 10%,

# significant at 15%.
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pendent variables by relating the sub-components of
public spending to total public expenditure rather than
to GDP (#5). In this case, the estimated parameters are
more pronounced than in the baseline case (Table 2),
but our conclusions regarding the structure of public
spending remain unchanged. This finding does not
come as a surprise, given a correlation coefficient be-
tween the total expenditure and GDP-based figures of
approximately 0.85.

In #6 to #8, we apply alternative tax competition
measures instead of the (weighted) tax rate differ-
ence to neighboring economies, as defined in (1).
First, we estimate #1 again but treat trade openness
as endogenous #6. In contrast to #1, fiscal competi-
tion exhibits a negative impact on total, social and
housing expenditure. This finding, together with sig-
nificant Wu-Hausman statistics in all regressions (not
reported in the Table), allows us to conclude that the
point estimates in #1 are obviously biased. Conversely,
the point estimates from #6 are much lower as those
in Table 2 (and insignificant for EDUC and R&D),
which may indicate an omitted variable bias because
these regressions fail to capture the strategic nature of
fiscal competition. Second, we consider the tax rate
difference to a ‘tax haven’ (#7), i.e., the country with
the lowest corporate tax rate in the sample. The idea
behind this re-definition is the observation that coun-
tries adjust their corporate tax rates to the tax setting
behavior of tax havens, which may be justified by some
anecdotal evidence (adjustments to the Irish corporate
tax rate may provide a familiar example). Apart from
slightly lower point estimates compared to the ones in
Table 2, this change tends to have a minor impact on
the parameters of interest. Third, we employ distance,
rather than geographical neighborhood, as a weight-
ing scheme (#8). In this case, the typical off-diagonal

J
element of W is given by on :dL/ZL,i # j and
=]

w,=0. d; measures the distance between capitals of
countries i and j in miles. Specifically,

d, =r-arccos[sin(p,)-sin(p,) +
+cos(p,)-cos(p,)-cos(Z, ~1)],

with ras the earth’s radius in miles, ¢, and ¢, are radian
measures of the parallel of latitude of the two coun-
tries’ capitals, and /\) _ A, is the radian measure of the

difference in meridians of the two countries™ capitals.
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In contrast to border weights, this weighting scheme
allows for fiscal competition between all countries in
the sample, even though it gives more weight to the
more adjacent economies. Obviously, we obtain simi-
lar parameter estimates as in Table 2, indicating that
our conclusions with respect to the impact of fiscal
competition on the composition of public spending
appears to be robust to the concept of adjacency.

We also estimate two separate set of regressions for
the European (#9.1) and the US-Canadian case (#9.2).
For the European countries, we find similar parameter
estimates as in Table 2, with the exception that the pa-
rameter estimate for TRANSP is now insignificant. In
the US-Canada case, we obtain significant effects for
TRANSP, R&D and HEALTH. However, given the
small sample size (19 observations), one should inter-
pret these results cautiously.

Finally, it might be argued that our findings are driv-
en by the definition of the capital tax burden 7. For in-
stance, it is well-known that countries compete not only
with statutory tax rates but also with ingredients of the
tax base, such as depreciation allowances or tax credits,
among others. Therefore, we re-estimate our model, ap-
plying (i) effective marginal tax rates (EMTR), (ii) effec-
tive average tax rates (EATR), and (iii) average effective
tax rates (AETR) instead of statutory corporate tax rates.
EMTR and EATR represent forward-looking measures
of capital tax burden and are widely used to analyze the
incentive effects of taxation. The data are published in
Devereux, Griffith & Klemm (2002), covering 18 coun-
tries (13 EU member states, excluding Denmark and
Luxembourg plus Australia, Canada, Japan, Switzerland
and the United States) and the time period 1979 to 2003.
EMTR are based on the calculation of a firms cost of
capital for a hypothetical investment project (see King
and Fullerton, 1984). EATR are the respective average
tax rates on a firm’s total profits revealing the tax burden
on economic rents (e.g., Devereux and Griffith, 2003).
In contrast, AETR on capital represent a backward-
looking measure of the capital tax burden and are de-
fined as the ratio of the actual revenue of capital taxes
(including corporate income taxes) and the relevant tax
base, i.e., profits and capital gains of private and incor-
porated firms (see Mendoza, Razin & Tesar, 1994; to
calculate AETR, we use the modifications proposed by
Carey & Rabesona, 2002. Further details are available

from the author upon request.)
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Table 4. Robustness with respect to alternative definitions of capital tax burden and distance as weighting scheme

TOTAL  SOCIAL HOUSING HEALTH EDUC Economic Services
Total (ECSERV) R&D  TRANSP
Weighting scheme is borders
CORPTRY 0536%  -0354* -0117*  0558*  0234*  Q117* 0040 0,126 ***
(0,341) (0,170) (0,049 (0,272) (0,108) (0,046) (0019 (0,048
0601 % -0270* 0111 0266 ** 0056 **  0093**  0043* 0098 **
HTR (0,267) 0,113 (0,052 (0,088) (0,023) 0,039 (0,019 0,039
-0600** -0356*  -0,119** (0351 ** 0,160 ** 0,104 * 0,086 " 0,097 ***
AT (0,258) 0,191) (0,046) 0112) (0,046) (0,060) (0,060) (0,034)
<0562 ¥ 0421 ¥ -0054* 0080 0054 **  0]105** 0049 * 0034 *
AETR (0,190) (0,160) (0,024) (0,039) 0,017) (0,034) (0,025) 0,019
Weighting scheme is distance
CORPTR? -0,397 ¥* 0,327 *** 0,046 *** 0,285 *** 0,119 ** 0088 *** 0044 ** 0042 ***
(0,151) (0,067) 0,012) (0,084) (0,038) (0,030) (0,020 (0,009)
-0678 % 0342 % -0065* 018 * 0064 ** 0090 ** 005 ** 0,039 ***
FTH (0,281) 0,162) (0,028) (0,081) 0,018) (0,029 0,022) (0,009)
-0,549 ¥ L0322 %% 0,040 **  0712** 0088 *** 0082*  0070* 0123 %
T 0172) (0,062) (0,009) (0018) (0,029 (0,037) (0,039) (0,052)
0281%  -0210%  -0149* 0071* 0087 * 0099 *  0055** 0032 **
AETE (0,146) (0,101 (0,088) (0,035) (0,039 (0,045) (0,019 0011

Notes: GMM estimates in italics; Standard errors in parentheses. @ Point estimates and standard errors from Table 1 and Table 2.
*** significant at 19, ** significant at 5%, * significant at 10%, * significant at 15%.

AETR ... Average effective tax rate (implicit capital tax ratio); CORPTR ... Statutory corporate tax rate; EATR ... Effective average tax
rate on corporate profits as reported in Devereuy, Griffith and Klemm (2002); EMTR ... Effective marginal tax rate on corporate

profits as reported in Devereuy, Griffith and Klemm (2002).

The results are reported in Table 4, where the point
estimates with border (distance) as weighting scheme
are presented in the upper (lower) block. Note that the
sample size varies considerably between the tax bur-
den concepts (using border distance as the weighting
scheme, we have approximately 350 (440) observa-
tions for AETR (where the series date back to the early
1970s), and approximately 230 (230) observations
for statutory corporate tax rates, EMTR and EATR).
Therefore, the point estimates in Table 4 are not di-
rectly comparable to one another.

As shown in Table 4, the EMTR and EATR-based
estimates are close to those reported in Table 2 and sup-
port the prediction of Keen and Marchand. The simi-
lar parameter estimates for EATR and EMTR are not

surprising, given a correlation coefficient of 0.856. The
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correlation coefficient between the statutory corporate
tax rate and EATR (EMTR) amounts to 0.385 (0.219)
between AETR and EATR (EMTR) to 0.179 (0.132). For
AETR, we almost find lower estimates as in Table 2, but
the conclusion with respect to the compositional effect
of tax competition remains unchanged. Given the cor-
relation coeflicient between statutory corporate tax rates
and the AETR of -0.048, this result is quite remarkable.
Using distance instead of border as a weighting scheme
(lower block of Table 4), we generally obtain lower point
estimates as in Table 2. However, our conclusions re-
garding the compositional effect of fiscal competition
are unaffected. Again, fiscal competition exerts a nega-
tive impact on SOCIAL and HOUSING and a positive
one on expenditure for education, health and economic
services (ECSERV, TRANSP and R&D).
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The estimation results from Table 4 suggest that it
does not make a significant difference which tax bur-
den measure is used to analyze the impact of fiscal
competition on the structure of public expenditure.
The underlying reason is that the definition of the tax
base, which is the main distinction between effective
and statutory tax rates, is generally highly persistent
and time invariant from a statistical point of view.
Using effective tax rates in the fixed-effects first-stage
regression removes this information from the sample.
Furthermore, if the instruments are valid, the attenu-
ation bias due to measurement errors, i.e., the inap-
propriate choice of tax burden variables, should not
appear. As this is apparently the case in our study (see
the test statistics in Table 2), we conclude that the esti-
mation results are relatively insensitive with respect to
the choice of the tax burden concept underlying our
definition of fiscal competition. This characteristic is

an attractive feature of the IV specification.

Conclusions

This paper examines whether fiscal competition af-
fects the composition of public spending. Theory sug-
gests a shift from residential public goods to industrial
public goods (public inputs), where the former benefit
immobile residents and the latter benefit mobile pro-
duction factors (see Keen & Marchand, 1997). Using
data from 18 OECD economies and a time period that
is typically associated with strong tax competition
(1980 to 2000), we provide supportive evidence for this
prediction. In particular, we find a decline of expen-
diture for social security and welfare and for housing
and community amenities and an increase on expendi-
ture for education, health and economic services (and
its sub-components transport and communication
and R&D). Empirically, we treat fiscal competition as
endogenous and apply an instrumental variable ap-
proach. An important feature of this framework is that
we observe more or less the same results irrespective of
the measurement of capital tax burden. Demonstrating
that it does not matter whether statutory or effective
(marginal or average) tax rates are used to estimate
the effects of fiscal competition on the composition of
public expenditure may be viewed as the methodologi-
cal contribution of this paper.

With respect to public spending on social security

and welfare, our finding is at odds with the existing evi-
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dence of a positive relationship between ‘globalization’
and this expenditure item (see, Rodrik, 1998, for further
reference). Fiscal competition may be regarded as an
important outcome of ‘globalization;, and from this per-
spective, it is surprising that our finding does not fit the
prior research. We have two explanations for this. First,
the controversial results may be driven by divergent
empirical specifications. In our context, we explicitly
consider the spatial nature and the endogeneity of fiscal
competition. Because such a consideration has not been
applied in the literature, we suspect that the abovemen-
tioned studies obtain biased estimates. Second, fiscal
competition may, in fact, exert downward pressure on
government expenditure, especially for social security
items, but this effect may be simply outweighed by other
aspects of ‘globalization  not considered in this study. For
instance, trade liberalization may exert downward pres-
sure on domestic wages and employment, especially for
low-skilled workers (see, e.g., Wood, 1995). If govern-
ments try to absorb these effects by raising expenditure
on social programs, such as unemployment benefits or
training subsidies, we would observe an increase in pub-
lic expenditure that may more than offset the negative
impact of fiscal competition. In any case, a definitive an-
swer cannot be given until the interaction between fis-
cal competition and other aspects of ‘globalization’ have

been explicitly analyzed.
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Endnotes

1 Although the time period ends in the year 2000 (un-
fortunately, the IMF has since changed its data clas-
sification), the paper continues to be relevant for two
reasons. First, the time period used in the paper (1980
to 2000) is typically viewed as one with increasing
tax competition (in the early and mid-1980s) and
one where tax competition was unprecedented (mid-
to late 1990s). In fact, most tax researchers do not
view the early 2000s as the strongest period of tax
competition. From this finding, one might expect

that the main results of the paper continue to hold
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today. Second, as shown below, the paper contains
a potentially important methodological contribution
in that it addresses the obvious endogeneity of tax
competition explicitly in the empirical analysis. We
show that it does not matter whether statutory or ef-
fective tax rates are used in empirical tax competi-
tion applications. This result appears to contradict
a notably influential discussion on the selection of
a ‘suitable” type of tax rate (i.e., statutory versus ef-
fective tax rates) when comparing tax burdens at the
international level. However, this result is less sur-
prising, as it can be easily explained by the fact that
tax base allowances typically do not vary consider-
ably over time, and this variation is eliminated more
or less fully by the fixed country effects used in the
empirical model below.
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Appendix 1

Table A1. List of variables and summary statistics

Variable Description O!:is:r::a- Mean ::av?;?;: Minimum Maximum
Dependent variables

TOTAL Total public expenditure to GDP 454 36,88 9,55 13,75 58,71
SOCIAL Expenditure on social security and welfare to GDP 391 14,31 4,74 536 25,92
HOUSING  Exp. on housing and community amenity affairs to GDP 391 0383 0,62 0,06 436
HEALTH  Health expenditure to GDP 391 313 2,24 0,11 10,24
EDUC Expenditure on education to GDP 391 296 1,96 018 793
ECSERV  Expenditure on economic services to GDP 391 4,24 2,01 1,02 10,08
R&D Expenditure on research an development to GDP 391 187 1,26 025 6,87
TRANSP  Expenditure on transport and communication to GDP 348 0,45 042 0,01 2,34
Independent variables

D Dependency ratio 533 52,65 577 43,76 73,58
Y GDP per capita (at PPP; in 1.000) 533 13,61 722 2,22 3891
U Urbanization rate 533 74,94 11,63 4480 97,30
Instruments

M Capital mobility (trade openness) 533 65,15 4526 11,49 246,20
L Country size (relative labor force) 533 1,00 1,60 0,01 7,51
R Tax structure (labor income taxes plus sales taxes to GDP) 533 20,94 532 10,00 32,00
E Unemployment rate 447 712 4,33 0,20 24,10
| Inflation rate 533 592 4,44 -0,71 2453
Additional variables, used in the robustness section

CORPTR  Statutory corporate tax rate 324 40,31 11,85 10,00 62,73
AETR Average effective tax rate for capital 533 30,88 14,54 715 85,78
EMTR Effective marginal tax rate on business profits 324 2343 967 0,00 47,07
EATR Effective average tax rate on business profits 324 3361 10,51 5,50 56,37
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