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Abstract 

This paper investigates whether fiscal competition affects the structure of public spending, where 
theory predicts a shift from redistributive public expenditure to public inputs. We set up a panel data 
model which accounts for the endogeneity of fiscal competition. Using data for 20 OECD countries 
and the time period 1970 to 1997, we find a significant impact of fiscal competition on the 
composition of public expenditure. This, in turn, is in line with recent theoretical work, and in 
particular with Keen and Marchand (1997). 

JEL classification: H2; H4; H7; C33 
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1 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, for a comprehensive over-

view of subsequent contributions). With respect to public goods, Keen and

Marchand (1997, henceforth ’KM’), have extended this analysis focusing on

the composition of public expenditure. Accordingly, to attract international

investors, governments tend to increase public inputs that directly affect the

productivity of mobile capital (for instance, infrastructure or human capital

investments). In contrast, expenditure items intended to benefit immobile

residents, notably for social security and welfare, are underprovided. Con-

sequently, fiscal competition between countries may induce a systematic shift

from public goods to public inputs: ”Crudely put, ... fiscal competition leads

to too many business centres and airports but not enough parks or libraries”

(KM, p. 35).

Despite of its sound theoretical foundation and apart from anecdotal evid-

ence (subsidies for firm location may provide a familiar example), a system-

atic empirical analysis on the impact of fiscal competition on the structure of

public spending is not available so far. Some authors, in a slightly different

notion, have pointed on the nexus between ’globalization’ and the various

dimensions of the welfare state. For instance, Rodrik (1998) has found that

trade openness (i.e., imports plus exports to GDP) is positively associated

with all components of public expenditure. He concluded: "Societies seem

to demand (and receive) an expanded government role as the price for ac-

cepting larger doses of external risk." (Rodrik, 1998, p. 998). In other words,

economic integration increases the risk of losing income which, in turn, raises

the demand for publicly provided goods. However, trade openness is a rather

vague measure of fiscal competition, and therefore Rodrik’s approach is less

suited to analyze its structural effect on public activity.

This paper analyzes the empirical relationship between fiscal competition

and the pattern of public expenditure. In particular, we assess the predic-
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tions of KM utilizing a data set of 20 OECD countries and the time period

1970 to 1997. We extend the prior empirical research in several directions.

First, we disaggregate total government expenditure into components that

are attributable to public goods and public inputs and estimate the impact

of fiscal competition on each of these categories, with the specification based

on the theory of public sector growth. Second, since fiscal competition (and,

from a country’s perspective, its outcome, i.e. tax revenue) is by definition

connected with public expenditure via the government’s budget constraint,

we treat fiscal competition as endogenous in our empirical analysis. This

demands for an instrumental variable (IV or 2SLS) approach, where the in-

struments reflect the most important determinants of tax competition as

motivated by the theoretical literature. Third, we provide a tax-oriented

measure of fiscal competition based on the calculation of average effective

capital tax burdens. We demonstrate that our specification is robust against

alternative tax burden measures.

The remaining proceeds as follows. Section 2 describes the basic intu-

ition behind KM’s findings. Section 3 motivates our econometric model and

discusses the most important issues of estimation. Section 4 presents the

empirical results and some robustness checks. Finally, Section 5 concludes.

2 Theoretical Background

KM adopt the theoretical framework of Zodrow and Mieszkowski (1986) with

a large number of identical and independent jurisdictions using their fiscal

instruments strategically to attract mobile factors. The world capital stock is

fixed and perfectly mobile across countries. Fully competitive firms produce a

homogeneous output using capital and immobile factors (labour, land). The

household sector is given by a representative consumer, who supplies the

production factors and is immobile across countries. Governments provide

public goods for consumers or firms. Finally, governments are benevolent

and finance a fixed amount of public expenditure by source based taxes on

capital, labour and pure profits (i.e., land rents).

In this setting, a reduction of capital tax rates is (by assumption) asso-
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ciated with an immediate inflow of capital and therefore an increase of the

domestic capital tax base. In contrast, other regions are faced with capital

outflows and shrinking (capital) tax revenues. Since the government’s ob-

jective is to maximize the welfare of its residents, it fails to account for these

’fiscal externalities’ (see Wildasin, 1989), and therefore to reduce the capital

tax rate is the dominant strategy in this ’tax game’. In the (Nash-) equi-

librium 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 Zodrow and Mieszkowski, 1986; Hoyt, 1991, for sim-

ilar results). If governments try to attract capital using public inputs rather

than capital taxes it can be shown that public goods are overprovided in the

equilibrium (see Fuest, 1995; Bayindir-Upmann, 1998). KM have extended

these studies by analyzing simultaneously the setting of tax rates and the

provision of public goods. Thereby, they focus on the mix between two types

of public spending, given a specific level of total public expenditure: (i) public

goods that enter only the utility function of (immobile) households, notably

public consumption items (e.g. benefits for unemployed, disabled or ’aged’

persons), and (ii) public inputs that enter the production function, such as

infrastructure or educational services. KM use of a broad definition of pub-

lic inputs: Public inputs are not ”... simply the provision of private goods

targeted to particular firms but, more widely, the provision of inputs with a

real element of publicness: not a feeder road to a new port, for example, but

a national highway network.” (KM, p. 34). Further, some expenditure items

have both a productive and consumptive component (see KM: footnote 3).

This becomes important in the empirical assessment of KM and is therefore

also addressed here (for details see below).

Considering these two types of public expenditure, KM have proved a

’compositional inefficiency’: ”[W]ithin the total of public spending, too much

is spent on public inputs and too little on items that directly benefit con-

sumers.” (KM, p. 46). Intuitively, governments try to attract mobile capital

not only by reducing capital tax rates but also by providing additional public

inputs. On the other hand, public goods are bounded to immobile factors,

and therefore governments are able to lower public goods provision without

3
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running at risk of firm or workforce de-location, i.e. revenue losses.1 Fur-

ther, a unilateral change of the expenditure structure from public goods to

public inputs creates a capital inflow and (by assumption) a corresponding

capital outflow from other countries. This, in turn, induces three types of

externalities on other countries: (i) a decrease of tax revenue from mobile

capital (which is in line with Zodrow and Mieszkowski, 1986);2 (ii) falling

rents, which lowers the revenue of land taxes; and (iii) a decline of (gross

and net) wage rates and labour supply with corresponding revenue losses

from both labour and land taxation. KM demonstrate that under certain

assumptions each of these externalities is negative. Hence, the compositional

effect is associated with a welfare loss in other countries.3

3 The Empirical Model

We test KM’s finding of a compositional effect by regressing subgroups of

total public expenditure on a variable of fiscal competition. To isolate the

impact of fiscal competition, we follow the related empirical literature and

control for determinants that are typically used to explain public expenditure

growth (see below).

Public expenditure: We decompose total government spending according

to its main functional categories (’divisions’) as defined by the Systems of Na-

tional Accounts (SNA93).4 We rely on five divisions: (i) (General) economic

services (ECSERV) and (ii) a subdivision of it, transport and communication

(TRANSP), (iii) Education (EDUC), (iv) Health (HEALTH), and (v) Social

Security and Welfare (SOCIAL). The latter category includes, for instance,

allowances for families and children and benefits for unemployed or old aged

persons, but excludes public health expenditure. As exemplified by KM, (i)

1In a somewhat different line of reasoning, there is a considerable body of theoretical
literature that suggests a sound confirmation of KM´s result concerning social expenditure
(see Cremer et al., 1997; for a comprehensive survey).

2An important prerequisite for this externality is the presence of a positive capital tax
rate before fiscal competition takes place.

3Matsumoto (2000) has demonstrated that this result does not hold if residents are
mobile.

4We do not refer to the current COFOG definitions, since they apply data for a shorter
time period (back to 1995). For details see IMF (2001), pp. 75.
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and (ii) can be clearly assigned to public inputs and (v) to public goods. In

contrast, education (iii) is not clearly attributable to one of the expenditure

items, and similar holds for health expenditure (iv). If labour is completely

immobile, as is assumed in the KM model, education and health increase the

productivity of labour and are, in this sense, public inputs in production.

However, if labour is mobile, education 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 should be better assigned to public

goods. From the perspective of an international investor, it may be presumed

that public health and education tend to improve a country’s locational at-

tractiveness; for instance, multinational firms may locate their production

activities where medical care, health prevention or rehabilitation facilities

for employees are well established. On the other hand, a more healthy and

well educated labour force is more expensive in terms of factor compensa-

tion, which may hamper international (inward) investment. Theoretically, we

conclude that educational and health expenditure may have both productive

and consumptive components and therefore the effect of tax competition on

this expenditure items remains ambiguous.5

The remainder categories are excluded, e.g. public order (few observa-

tions), defense, housing and community amenities (few observations), culture

and religion, or interest on debt.

Fiscal Competition: Standard tax competition theory suggests that the

international capital tax rate differential should be zero in the (Nash-) equi-

librium. Accordingly, a country is forced to lower its capital tax rate when

other countries adopt an undercutting strategy. From a country’s perspect-

ive, the higher the capital tax rate differential to a low tax country the higher

is the pressure to engage in tax competition. We follow this line of reasoning

and calculate

Θit =
τ it − τmin

jt

τ̄ ·t
, (1)

where τ it is the capital tax rate of country i at time t, τmin
jt is the minimum

5In the (empirical) growth literature both health and educational expenditure are
treated as public inputs. See Devarajan et al. (1996) and Kneller et al. (1999).
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capital tax rate of all other j countries, and τ̄ ·t is the overall average tax

rate. Following our above reasoning, the nominator in (1) informs about the

pressure to lower capital tax rates. The denominator points to the overall

movement of capital tax rates in the sample. For instance, descriptive studies

have found that (effective) capital tax rates have declined since the late 70´s

(see, e.g., Devereux et al., 2002; Slemrod, 2002). This evidence is usually seen

as a faint sign for tax competition. Note that, from a country’s perspective,

a high value of Θ indicates a higher pressure to lower its capital tax rates. To

account for the argument that tax competition may be more pronounced in

the European Union (EU), we calculate Θit for the 15 EU member countries

and the rest of the world.6

For τ we apply effective capital tax rates. This accounts for the widely

held belief that countries not only compete with statutory tax rates but

also with ingredients of the tax base, such as depreciation allowances, tax

credits, etc. In particular, we calculate average effective tax rates (AETR)

as developed by Mendoza et al. (1994). The AETR on capital is defined 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

incorporated firms (see the Appendix B for further details).7

At this point, one might insist that the extent, to which countries are

exposed to tax competition, is not equal for all economies. Empirically,

this is accounted for by our IV-approach (i.e., treating fiscal competition

as endogenous), where the choice of the instruments is motivated by tax

competition theory (see below for econometric details). Specifically, we in-

corporate three fundamental insights of theoretical research: (i) Capital mo-

6Alternatively, we relate a country’s tax rate (τ it) to the minimum tax rate of its
(geographical) neigbors. It turns out that our results are essentially unaffected by this
re-parametrization.

7There is a controversial discussion about the ’suitable’ measure of effective tax burden
(see Fullerton, 1984; recently Devereux et al., 2002). We have two remarks on this: (i)
Empirical research has shown that these measures yield different tax levels but come to
similar results with respect to their country ratings (recently Devereux et al., 2002; and
Slemrod, 2001, for corporate taxes). (ii) Empirically, we account for the possibility of
measurement errors by the IV specification; it turns out that alternative measures come
to similar conclusions with respect to our relationship of interest. We will come back to
this issue below.
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bility (M) is an obvious candidate for an instrument, since ”... the com-

parison between tax competition and its absence is determined by whether

capital is mobile across regions” (Wilson and Wildasin, 2002, p. 6). Fol-

lowing the related empirical research we measure capital mobility by the

correlation between national investment and the national saving rate (see

Feldstein and Horioka, 1980). To obtain time-series-cross-sections data for

the saving-investment-correlation we use the current account (CA) equation,

i.e. CA ≡ Y − (CP + I + CG) ≡ S − I, and define capital mobility as

the absolute difference between saving and investment related to output, i.e.

Mit =
³
|S−I|
Y

´
it
, where S is national saving, I is national investment, Y is

GDP, and CP (CG) is private (government) consumption (see Winner, 2003,

for a detailed discussion). (ii) Country size (L) accounts for the distinction

between small and large open economies: The former have no influence on

the world interest rate and, therefore, are faced with a fully elastic capital tax

base. Thus, countries have incentives to lower their capital tax rates as they

directly gain via additional capital inflows. Since other countries follow this

strategy, tax competition yields a ’race to the bottom’ (see Gordon, 1986;

Razin and Sadka, 1991). Large countries, in contrast, are assumed to affect

the world interest rate by their tax policy, which is accompanied by a less

elastic capital tax base. This, in turn, allows them to levy higher taxes even

on mobile capital. Consequently, if small and large open economies compete

for mobile tax bases, smaller countries tend to set lower capital tax rates than

larger ones (e.g. Bucovetsky and Wilson, 1991; Wilson, 1991). L is measured

by the relative population size of a country.8 (iii) Recent theoretical research

suggests that tax competition may have different consequences depending

on the geographical location of countries (see, Andersson and Forslid, 1999;

Haufler and Wooton, 1999, 2001; Ludema and Wooton, 2000; Kind et al.,

2000; Baldwin and Krugman, 2003). Intuitively, transport cost may outweigh

international tax rate differentials. Consequently, countries that are located

close to market centres have more pressure to set lower tax rates. Further,

economic integration, and to a lesser extent fiscal competition, entails a re-

8We prefer this measure over a GDP based one since it is more consistent with tax
competition theory that distinguishes the size of a country by its population size. Further,
GDP is an important control variable in our study (see below). Empirically, given a
correlation coefficient of 0.95, it makes not a real difference which size measure is used.
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duction of transportation cost and forces peripheral countries to keep capital

tax rates low. This line of reasoning is also accounted for in our empirical

study using distance from the partner countries as a proxy for transport cost

(e.g. Baldwin, 1994).9

Other controls: Although there is no single and unified attested theory of

public expenditure growth, we include three determinants that are widely ac-

cepted in the literature (see, e.g., Gemmell, 1993; and Tanzi and Schuknecht,

2000, for comprehensive reviews): First, GDP exhibits the state of economic

development and to some extent captures ’Wagner’s Law’ of increasing gov-

ernment activity, stressing the growing importance of public activity in times

of social and economic prosperity (see, Holsey and Borcherding, 1997, for an

overview). This literature predicts that GDP is positively associated with

social security and educational expenditure, and negatively with economic

services (see below for further discussion). With respect to (public) health

expenditure, theory does not provide a definitive answer on this relation-

ship (see, e.g., Blomqvist and Carter, 1997; Gerdtham and Jönnson, 2000).

Second, we consider demographic 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 population is decisive for the

level of public expenditure. Thus, we include the dependency ratio, 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 sug-

gests that consumptive public goods (e.g. expenditure on social security or

retirement programs) are relatively more requested in later stages of life, i.e.

by older people; younger generations, in contrast, have a higher demand for

public inputs (e.g. educational services). The effect of dependency would

then be positive for public goods and negative for public inputs. Third,

the urbanization rate is the share of population living in urban areas, and

points to the importance of agglomeration effects for most public expendit-

ure items, notably for social security and health expenditure (see Gemmell,

9We adopt a remoteness variable R, defined as the population weighted greater circle

distance from the world’s most important markets, i.e. Rit =
j Njtdij

j Njt
, where Njt denotes

the population of country j at time t, and dij is the outer circle distance between country
i and j (see Egger, 2000, for further details).

8
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1993; Gerdtham and Jönnson, 2000). Basically, a negative sign indicates

some economies of scale in providing public goods/inputs to more densely

populated areas (see Oates 1985).

Other determinants typically used to explain government growth, notably

institutional ones (e.g. the influence of interest groups and bureaucrats, or

the extent and structure of a country’s federalism; see Holsey and Borcherd-

ing, 1997), are not yet considered here as they are usually time-invariant and,

therefore, accounted for by the country specific effects (see below).

Specification: We estimate the impact of fiscal competition on the struc-

ture of public expenditure in a fixed effects framework (see Baltagi, 2001,

for further details). To isolate this effect, we control for the most important

determinants of government expenditure as outlined before:

Gh
it = β1Θit + β2Yit + β3Dit + β4Uit + αi + uit, (2)

whereGh
it denotes government expenditure to GDP for country i in year t and

the division h (i.e., SOCIAL, HEALTH, EDUC, ECSERV and TRANSP, re-

spectively). Θ is our tax competition variable as discussed above. Y is GDP

(in terms of 1995 US$), D is the dependency ratio, and U is the urbanization

rate. G,Θ, Y,D and U are denoted in logarithms. αi represents (unobserved)

individual effects that do not vary over time, for instance political determ-

inants or a country’s degree of centralization. uit is the classical remainder

error term.

Estimation: Since Θ is treated as endogenous in (2) we apply a fixed-

effects IV estimation (or FE2SLS) procedure (for details see Baltagi, 2001,

pp. 112), where the fitted values bΘ of the reduced form (first-stage) fixed-

effects regression,

Θit = δ1Mit + δ2Lit + δ3Rit + δ4Yit + δ5Dit + δ6Uit + αi + �it, (3)

are inserted for Θ in the second-stage regression (2). The standard errors are

calculated from the FE2SLS residuals (for details see Wooldridge, 2002, pp.

9

Airports or Parks? the impact of fiscal competition on the composition of public expenditure

EUI-WP RSCAS No. 2004/03 © 2004 Hannes Winner



83). M , L, and R are the instruments (i.e., strictly exogenous variables) de-

noting capital mobility, country size, and remoteness (transport cost). Again,

all variables are in logarithms.

A crucial point in IV estimation is the choice of the instruments, which

in our context is motivated by tax competition theory. Empirically, instru-

ments (i) should be relevant, i.e. correlated with the endogenous regressor,

and (ii) should be uncorrelated (i.e., orthogonal) with the error term uit. We

test (i) with a standard F-test on the significance of the (excluded) instru-

ments in the first-stage regression (2), and (ii) with the Wu-Hausman F -test

for endogeneity (see Davidson and MacKinnon, 1993). A remaining prob-

lem is heteroskedasdicity. If the error term is heteroskedastic, the standard

errors of IV estimation are inconsistent and the diagnostic tests for endogen-

eity 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 heteroskedasticity we apply a (standard) GMM estimator.10 It should be

emphasized that GMM is efficient even in the presence of heteroskedasticity

(of unknown form). Note that the IV estimates are neither biased nor in-

consistent. Therefore, we only find small differences between the GMM and

IV parameter estimates. In the context of GMM, we test whether the in-

struments 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) are not satisfying the orthogonality condition.

10The GMM estimator is given by bβGMM = (X 0ZWZ0X)−1X 0ZWZ0y, where X are
the regressors in (2) (including the endogenous regressor Θ), Z are the instruments in
(3) (including the control variables and the fixed effects), and W is a weighting matrix.
As usual, the optimal weighting matrix is given by the inverse of the covariance matrix
of the moment conditions Q = 1

nE(Z
0uu0Z) = 1

nE(Z
0ΩZ), where n is the number of

observations (see Hansen, 1982; Wooldridge, 2002, for details). The consistent estimator
of Q is bQ = 1

n(Z
0bΩZ). bΩ is a block diagonal matrix with typical element bΣk, wherebΣk ≡ bukbu0k; buk is a row vector with length T (with T = 1, 2, ..., t), and is obtained

by using the IV residuals. This gives the feasible efficient (two-step) GMM estimatorbβEGMM = (X 0ZQ−1Z0X)−1X 0ZQ−1Z 0y (see Hayahsi 2000, pp. 212; and Wooldridge
2002, p. 193, for GMM in the panel data context).

10

Hannes Winner

EUI-WP RSCAS No. 2004/03 © 2004 Hannes Winner



4 Estimation Results

The data set is unbalanced, where the length of the time series varies consid-

erably across countries.11 In sum, we come up with about 470 observations

(see the Appendix A for descriptive statistics). Before discussing our main

findings we briefly take a look on the impact of fiscal competition on total

public expenditure. The estimation result for an outlier corrected sample

(see below) is (fixed effects are not reported; s.e. in parentheses)

Git = 12.919 — 0.420Θit — 0.366Yit — 1.272Dit + 1.712Uit

(2.855) (0.124) (0.097) (0.150) (0.326)

N = 450, F(19,426)= 137.70, F(3,424)=6.81, F (1, 425)=9.88, R2 = 0.998

Most important, the coefficient on Θ is significantly negative, which con-

firms the findings of Zodrow and Mieszkowski (1986), i.e. a negative relation-

ship between fiscal competition and total public expenditure. The control

variables are significant, and the sign of the parameters are in line with pre-

vious results (see, e.g., Gemmell, 1993). The F-Test for the inclusion of the

instruments (in the first-stage regression) (F=6.81) suggests that the choice

of the instruments is valid. Further, the Wu-Hausman F -statistic equals 9.88,

which let us clearly reject the null that OLS on (2) is consistent. This, in

turn, justifies our IV approach.

The results for the compositional effect of fiscal competition are reported

in Table 1. The model fit is well, and the F-Test on the excluded instru-

ments suggests that the choice of the instruments (capital mobility, country

size and transport cost) is valid. Further, the Wu-Hausman F -statistic for

endogeneity is significant, which makes our FE2SLS procedure a reasonable

11The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Iceland, Luxembourg, the Netherlands, Norway, Spain,
Sweden, Switzerland, UK and USA. Japan, New Zealand and Portugal are dropped due
to missing or too few observations on all expenditure items. The average time period per
cross-section is about 23.
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Table 1: Estimation Results

dependent variable

SOCIAL HEALTH EDUC Economic Services

ECSERV TRANSP

Tax competition (Θ) —0.563 ** 1.845 *** 0.536 *** 0.668 ** 0.708 ***

(0.226) (0.633) (0.201) (0.260) (0.252)

GDP (Y) 0.073 0.381 0.238 * —0.102 —0.503 ***

(0.163) (0.456) (0.144) (0.186) (0.180)

Dependency ratio (D) 0.213 —3.031 *** 0.252 —0.185 —0.852 ***

(0.230) (0.645) (0.207) (0.268) (0.259)

Urbanization (U) 2.671 *** —1.588 —0.598 —0.661 —0.250

(0.603) (1.691) (0.534) (0.689) (0.668)

Observations 469 468 470 468 470

Countries 20 20 20 20 20

R2 0.992 0.785 0.974 0.970 0.897

Country effectsa) 51.87 *** 45.10 *** 294.29 *** 28.83 *** 70.46 ***

Excluded
instrumentsb)

5.59 *** 5.59 *** 5.68 *** 5.66 *** 5.68 ***

Endogeneityc) 9.47 *** 11.45 *** 4.79 ** 8.70 *** 8.70 ***

Heteroskedasticityd) 126.50 161.09 162.85 155.29 155.09

Notes: IV-estimates; country effects not reported. a)F(19,445) in SOCIAL, F(19,446)

in EDUC and TRANSP, F(19,444) in HEALTH and ECSERV. b)F(3,443) in SOCIAL,

F(3,444) in EDUC and TRANSP, F(3,442) in HEALTH and ECSERV. c)Wu-Hausman

F -statistic (H0: regressor is exogenous (i.e., OLS is consistent and efficient)); F(1,444) in

SOCIAL, F(1,445) in EDUC and TRANSP, F(1,443) in HEALTH and ECSERV. d)Pagan

and Hall (1983) test for heteroskedasticity (H0: no heteroskedasticity); χ2(159) in all

models. *** significant at 1%, ** significant at 5%, * significant at 10% (two-sided).

choice. Finally, the Pagan-Hall statistic (last line of Table 1) does not re-

ject the assumption of a homoskedastic error term, which indicates that the

standard errors are consistent and the specification tests are valid.

In general, we are able to confirm KM’s hypothesis of a compositional ef-

fect. This is shown in the first row of Table 1: Fiscal competition exhibits a

significant negative impact on public goods, i.e. expenditure for social secur-
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ity and welfare (SOCIAL), and a positive one for the remaining expenditure

items. For general economic services we find a significant positive impact

of fiscal competition. Note that this item includes a wide variety of pub-

lic spending categories, covering expenditure items that benefit mobile (e.g.

roads, transport and communication) as well as immobile factors (such as

agriculture, forestry, fishing or mining). Thus, to clarify our main argument

we estimate equation (2) for a sub-division of economic services, transport

and communication (TRANSP), which in the spirit of KM should be clearly

attributable to public inputs. The results of this regression indicate that

fiscal competition has a significant and positive impact on this expenditure

item (see Table 1).

The coefficients on educational and health expenditure are positive, which

— in line with KM — suggests that both expenditure items are public inputs.

In the case of health expenditure, however, the parameter estimates of the

control variables are not clearly in line with the existing evidence from health

economics, especially for the dependency ratio. Empirical studies suggest

a positive income elasticity (in some cases exceeding one) for GDP, and —

compared to our Table 1 — a much lower impact of dependency (see, e.g.,

Gerdtham and Jönnson, 2000). The reason for this divergence might be

that health related studies typically include health-specific variables, such as

the number of physicians, cost-related factors (e.g., the number of hospital

beds), or the technical progress in the health sector.12 In sum, even though

the coefficient of tax competition is positive (as predicted) and significant,

the fit for health expenditure is left in doubt.

GDP is insignificant for social security, health and (general) economic

services.13 In line with the empirical research on public sector growth, we

12Further, these studies refer to the total (public and private) health expenditure. The
estimates 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 and Jönnson, 2000, p. 28, Table
3).
13The correlation coefficient between real GDP and (population based) country size is

around 0.5, which may cause collinearity in the first-stage regression. This, in turn, might
explain the insignificance of the GDP parameter in the second-stage regression. However,
adopting nominal GDP instead (the correlation coefficient here is —0.1), does not change
the parameter estimates in Table 1 except for GDP, for which we obtain slightly lower
estimates and significance in all regressions.
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find a significantly negative effect on economic services (i.e., TRANSP). A

common explanation is that public investment is relatively high at low stages

of development but decreases thereafter. As GDP increases private invest-

ment substitutes the public provision of economic services (telecommunica-

tion networks may serve as a familiar example). This, in turn, reduces the

government share on total investment (see Gemmell, 1993, p. 107). In the

case of consumptive public goods (e.g. welfare benefits) governments tend

to expand expenditure with increasing income. Thus, if national income in-

creases we would observe a change in the structure of public spending from

public inputs to public goods, and this is exactly what we find.

The dependency ratio is positively related to public goods and negatively

to public inputs, as expected. Apart from economic services, we find a similar

pattern for the urbanization rate, although the coefficients are significant only

in one out of five cases. A striking feature of Table 1 is the relatively large

coefficient on the urbanization rate. However, most of the total variation

(97.3%) comes from the cross-country (between) variation rather than the

time (within) variation, and this makes our point estimates quite reasonable.

Robustness: We undertake several robustness checks. First, we examine

the sensitivity of our results with respect to single outliers. Specifically, we

exclude all observations with a remainder error in the upper or lower end 5

percentile range (in sum, about 45 observations or about 10% of the sample).

The results are displayed in Table 2. The model fit has slightly improved

throughout, especially for health expenditure. Now we find heteroskedasti-

city in three cases (for HEALTH, EDUC and TRANSP), and therefore we

report the GMM estimates for these expenditure items (the corresponding

J-statistic, which indicates whether the overidentiying restrictions are valid,

is reported in the last line). From a substantive perspective, we obtain al-

most identical results as in Table 1. The elasticity of tax competition is

around 0.85 (and negative) for public goods and ranges from 0.4 (EDUC and

TRANSP) to 1.0 (HEALTH) for public inputs. Note the significance of the

J-statistic in the health regression, which indicates that the overidentifying

restrictions are not valid in this case. This, again, let us conclude that we

should interpret these results cautiously.
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Table 2: Outlier Analysis

dependent variable

SOCIAL HEALTH EDUC Economic Services

ECSERV TRANSP

Tax competition (Θ) —0.846 *** 0.991 ** 0.396 *** 0.930 *** 0.416 ***

(0.218) (0.409) (0.137) (0.282) (0.161)

GDP (Y) —0.185 0.213 0.037 —0.080 —0.607 ***

(0.162) (0.257) (0.096) (0.188) (0.145)

Dependency ratio (D) —0.152 —2.227 *** 0.181 # —0.497 ** —0.664 ***

(0.233) (0.383) (0.119) (0.245) (0.208)

Urbanization (U) 3.172 *** —0.453 0.112 —1.524 * 0.523

(0.602) (1.230) (0.414) (0.846) (0.507)

Observations 421 420 422 420 470

Countries 20 20 20 20 20

R2 0.994 0.942 0.992 0.978 0.958

Country effectsa) 53.05 *** 111.89 *** 797.27 *** 37.11 *** 151.96 ***

Excluded
instrumentsb)

6.28 *** 7.08 *** 6.10 *** 5.21 *** 7.47 ***

Endogeneityc) 20.60 *** — — 10.44 *** —

Heteroskedasticityd) 93.10 270.18 *** 211.88 *** 138.90 209.89 ***

J -statistice) — 19.01 *** 1.54 — 0.66

Notes: IV and GMM estimates; country effects not reported; observations with errors

within the 95% and the 5% percentile are excluded. a)F(19,397) in SOCIAL, F(19,398)

in EDUC and TRANSP, F(19,396) in HEALTH and ECSERV. b)F(3,395) in SOCIAL,

F(3,396) in EDUC and TRANSP, F(3,394) in HEALTH and ECSERV. c)Wu-Hausman

F -statistic (H0: regressor is exogenous (i.e., OLS is consistent and efficient)); F(1,396) in

SOCIAL, F(1,395) in ECSERV. d)Pagan and Hall (1983) test for heteroskedasticity (H0:

no herteroskedasticity); χ2(159) in all models. e)Hansen (1982) J-test for overidentifying

restrictions; χ2(2) in all models. *** significant at 1%, ** significant at 5%, * significant

at 10%, # significant at 15% (two-sided).

Second, we apply a jackknife analysis (see Efron and Tibshirani, 1993)

on equation (2) to identify the most influential countries with respect to

maximum changes in the coefficients of our tax competition variable. As is

shown in Table 3, the minimum values are driven by the exclusion of Aus-
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tralia, Finland, Germany and Norway, whereas the maximum values are due

to Germany, Norway, Sweden and the United States. The lower part of Table

3 reports the Jackknife-results for the outlier corrected sample. In general, it

differs from the previous results by exerting slightly lower differences between

the minimum and maximum values. Now, the minimum (maximum) values

are driven by the exclusion of Australia, Germany, Spain, Sweden and the

United States (Canada, Finland, Norway, Sweden and the United States).

Most important, nearly none of the coefficients change its sign and loses its

significance in both samples and the point estimates lie in the middle of the

extreme bounds. Thus, our specification seems to be fairly robust against

single cross-sectional outliers.

Table 3: Jackknife Analysis

Minimum Estimatea) Maximum

Estimate Country Estimate Country

dependent variable

(i) outliers included

SOCIAL —0.800 ** Finland —0.563 ** 0.092 Norway

HEALTH 1.127 ** Norway 1.845 *** 3.015 *** United States

EDUC 0.361 ** Australia 0.536 *** 0.753 *** Germany

ECSERV 0.134 Germany 0.668 *** 1.103 *** Sweden

TRANSP 0.227 Germany 0.708 *** 1.052 *** Sweden

(ii) no outliersa)

SOCIAL —1.049 *** Australia —0.846 *** —0.556 *** Norway

HEALTHb) 0.475 Spain 0.991 *** 1.807 *** United States

EDUCb) 0.319 ** Sweden 0.396 *** 0.527 *** Canada

ECSERV 0.262 United States 0.930 *** 1.209 *** Sweden

TRANSPb) 0.265 * Germany 0.416 *** 0.597 *** Finland

Notes: Control variables and country effects not reported. *** significant at 1%, **

significant at 5%, * significant at 10% (two-sided). a) observations with errors within the

95% and the 5% percentile are excluded. b) GMM-estimates.

Finally, one might insist that our findings are driven by the AETR-based

definition of tax burden τ in (1). Therefore, we re-estimate our model using
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statutory corporate tax rates (CTR) rather than AETR, where the analysis

points to the outlier-corrected estimates reported in Table 2. For reasons of

comparison we rely on the same sample for both variables (20 countries and

the time period 1980 to 1997, i.e. about 300 observations), and this changes

the parameter estimates of Table 2 slightly. The results are presented in

Table 4. Since the (efficient) GMM estimator may have poor small sample

properties (see, e.g., Hayashi 2000, p. 215) we only report the IV-estimates

here. First, our AETR based estimates are close to that reported in Table 2

and are supportive for the prediction of KM. It should be noted, however, that

the sample size is much lower now, and therefore the parameter estimates may

be less reliable (the average time period per country amounts to about 15).

Most strikingly, there are only minor differences between the two measures

of τ , even though we are left with a loss in significance. Given the correlation

coefficient between both variables of 0.09 this result is quite remarkable (the

correlation coefficient between the corresponding Θ’s is —0.02). We only

observe a significant change in the sign of the parameter estimate in the

case of educational expenditure. Re-estimating with a much smaller country

sample, but now including effective marginal (EMTR) and average (EATR)

tax rates on corporate profits, leaves this conclusion almost unaffected. This

is shown in the lower part of Table 4.14 Recall, that the sample size is rather

small (the average time period is 10 years), and therefore the point estimates

may be less reliable as before. However, the similarity of the estimates points

to our main argument: The IV specification is more or less robust with

respect to the choice of the measurement of tax burden underlying the fiscal

competition variable.15 Again, with respect to KM’s compositional effect we

generally find a positive impact of fiscal competition on social security and

14The data are published in Devereux et al. (2002), covering 16 countries (13 EUmember
states excluding Denmark and Luxembourg plus Canada, Japan and the United States)
and the time period 1982 to 2001. EMTR are based on the calculation of a firm’s 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, 1999). They represent an alternative to
Mendoza et al. (1994) for measuring average tax burdens. The latter are usually referred
to as ’implicit tax rates’.
15The similar parameter estimates for EATR and EMTR are less surprising given a cor-

relation coefficient of 0.88. The correlation coefficient between AETR and EATR (EMTR)
amounts to —0.07 (—0.15), between CTR and EATR (EMTR) to 0.09 (—0.06).
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welfare expenditure and a negative one on expenditure for education, health

and economic services (ECSERV and TRANSP).

Table 4: Alternative definitions of τ (tax burden)

dependent variable

SOCIAL HEALTH EDUC Economic Services

ECSERV TRANSP

(i) 20 countries, 1980-1997

Tax burden measure

AETR —0.720 *** 1.918 *** 0.412 * 0.412 0.637 *

CTR 0.046 0.369 *** —0.192 *** —0.096 —0.099

Observations 305 305 305 305 305

(ii) 16 countries, 1982-1997

Tax burden measure

AETR —0.842 ** 5.103 0.214 —0.034 2.402

CTR —0.317 *** 0.903 *** 0.229 *** 0.378 ** 0.311 **

EATR —0.362 *** 0.931 *** 0.301 *** 0.466 *** 0.353 ***

EMTR —0.253 *** 0.670 *** 0.215 *** 0.413 *** 0.187 ***

Observations 151 142 152 143 138

Notes: IV estimates; observations with errors within the 95% and the 5% percentile are

excluded; control variables and country effects not reported. *** significant at 1%, **

significant at 5%, * significant at 10%.

AETR ... Average effective tax rate (implicit capital tax ratio); CTR ... Statutory corpor-

ate tax rate; EATR ... Effective average tax rate on corporate profits; EMTR ... Effective

marginal tax rate on corporate profits.

The estimation results from Table 4 suggest that it does not make a real

difference which tax burden measure is used to analyze the impact of fiscal

competition on the structure of public expenditure. The rationale for this

finding is that the definition of the tax base, which is the main distinction

between effective and statutory tax rates, is usually highly persistent and

time invariant from a statistical point of view. Demeaning effective tax rates

in the fixed-effects first-stage regression wipes out this information from the

sample. Further, if the (theory-guided) instruments for tax competition are
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valid, the attenuation bias due to measurement errors, i.e. the inappropriate

choice of tax burden variables, should not appear. As this is apparently the

case in our study (compare the test-statistics of the Wu-Hausman F -statistic

and the Hansen J-statistic in Table 1 and 2) we conclude that the estimation

results are rather insensitive with respect to the choice of the tax burden

variable underlying our definition of fiscal competition. This again, is an

attractive feature of our IV specification.

Summing up, our results suggest that fiscal competition is (i) positively

related to public inputs, and in particular on economic services (transport

and communication) and education, and (ii) negatively associated with social

security and welfare expenditure. These results clearly confirm the compos-

itional effect of fiscal competition on public expenditure as stated by KM.

5 Conclusions

This paper examines whether fiscal competition affects the composition of

public expenditure. Theory suggests a shift from public goods to public

inputs, where the former benefit immobile residents and the latter mobile

production factors (see Keen and Marchand, 1997). Utilizing data for 20

OECD countries and the time period 1970 to 1997 we give supportive evid-

ence for this prediction. In particular, we find a decline of expenditure for

social security and welfare, and an increase on expenditure for education and

economic services (especially for transport and communication). For public

health expenditure we find a positive relationship, as expected, but the over-

all fit let us conclude to interpret this result cautiously. Empirically, we treat

tax competition as endogenous and apply an instrumental variable approach.

An important feature of this framework is that we observe more or less the

same results irrespective of the measurement of capital tax burden.

With respect to public spending on social security and welfare, our find-

ing is at odds with existing evidence of a positive relationship between ’glob-

alization’ and this expenditure item (see, e.g., Rodrik, 1998, with further

reference). Fiscal competition may be seen as an important outcome of

’globalization’ and from this perspective it is surprising that our finding does
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not fit the prior research. We have two explanations for this: Empirically,

the controversial results may be driven by divergent empirical specifications.

In our context, we explicitly take account for the endogeneity of fiscal com-

petition. As this has not been applied previously, we suspect that the above

mentioned studies obtain biased estimates. From a substantive perspective,

fiscal competition may in fact induce a downward pressure on government

expenditure, especially for social security items, but this effect may be simply

outweighed by other aspects of ’globalization’ not considered here. For in-

stance, trade liberalization might induce a downward pressure on domestic

wages and employment, especially for low-skilled workers (see, e.g., Wood,

1995). If governments try to absorb these effects by raising expenditure on

social programmes, such as unemployment benefits or training subsidies, we

would observe an increase of public expenditure that may overcompensate

the negative impact of tax competition. In any case, giving a definitive an-

swer needs to analyze explicitly the interaction between fiscal competition

and other aspects of ’globalization’. We leave this task for future research.
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Appendix

A) List of Variables and Summary Statistics

Variable Description obs. mean s.d.

dependent variable: G (all in % of GDP)

EDUC expenditure on education 484 2.89 1.82

HEALTH health expenditure 482 3.24 2.20

ECSERV expenditure on economic services 482 4.31 2.12

TRANSP expenditure on transport and communication 471 1.85 1.22

SOCIAL expenditure on social security and welfare 483 12.69 4.99

independent variables

Θ Tax competition variable: (log (Θit · 100), see
(1))

560 4.09 0.84

D Dependency ratio (log %) 588 3.97 0.11

Y GDP at constant prices (log 1995 US$) 588 26.01 1.59

U Urbanization rate (log %) 588 4.27 0.23

additional variables, used in the first-stage regression

M (log) Capital mobility:
³
|I−S|
GDP

´
it
· 100 588 0.59 1.19

L (log) Country size:
³
POPit
POP t

´
· 100 588 3.58 1.60

R Remoteness (log Distance) 587 8.39 0.18

additional variables, used for calculation

AETR Average effective tax rate for capital (τ it), in % 560 29.15 14.78

I Gross domestic investment (gross fixed capital

formation), LCU

560 — —

S Gross domestic savings (S = GDP − C − G),

LCU

560 — —

CP private consumption, LCU 560 — —

CG government consumption, LCU 560 — —

POP population 560 — —

additional variables, used for robustness checks

CTR Statutory corporate tax rate, in % 410 38.42 9.22

EMTR Effective marginal tax rate on business profits,

in %

240 25.77 10.04

EATR Effective average tax rate on business profits, in

%

240 34.91 11.08
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B) Calculation of AETR on Capital
We follow Mendoza et al. (1994) and the modifications of Volkerink and de Haan (2001)
and calculate the AETR on capital applying the following formula:

CAP =
(1− Φ) · 1100 + 1200 + 4000 + 5125 + 5212 + 6100

OS − 3000 ,

where Φ is the fraction of personal income taxes attributable to labor income.
Data are taken from the OECD Revenue Statistics and the OECD National Accounts

(as not stated otherwise, see below). Φ comes from Revenue Statistics if income tax
revenue is reported with respect to its labor and capital components; otherwise, we use
the approximation recommended by Volkerink and de Haan (2000):

Φ∗ =
CoE

OSPUE + CoE
,

where the correlation coefficient between Φ and Φ∗ amounts to about 0.9.
The codes used in the formula correspond to the OECD-classification in the OECD

Revenue Statistics:

1100 Taxes on income, profits, and capital gains of individuals

1200 Corporate taxes on income, profits, and capital gains

3000 Taxes on payroll and workforce

4000 Taxes on property

5125 Taxes on investment goods

5212 Motor vehicle duties, not paid by households

6100 Other taxes solely paid by business

OS denotes the total operating surplus of the economy, OSPUE is the operating surplus
of private unincorporated enterprises, and CoE is the compensation (i.e., gross wages and
salaries) of employees.

C) Data Sources
Government expenditure (EDUC, HEALTH, ECSERV, TRANSP, SOCIAL):

IMF, Government Finance Statistics Yearbook, International Monetary Fund:
Washington D.C., various years (downloaded form the database of the Austrian
Institute of Economic Research (WIFO), Vienna. Missing data: New Zealand
(all series); Austria (1995-97), Belgium (1989-97), Canada (1970, 1972-73), Finland
(1970-71), France (1970-74, 1994-97), Germany (1997), Greece (1970-71, 1982-90),
Ireland (1970-81), Italy (1970-72, 1976-77, 1989-97), Iceland (1970-71), Japan
(1970-90, 1994-97), Luxembourg (1996-97), Netherlands (1970-73) Norway (1970-
71, 1978-79) Portugal (1970-73, 1976-77, 1989-97), United Kingdom (1970-71),
United States (1970-71).

1100, 1200, 3000, 4000, 5125, 5212, 6100: OECD, Revenue Statistics 1965-1999,
Electronic Edition on Microcomputer Diskettes, Paris: Organisation for Economic
Co-operation and Development 2000. Missing data: All revenue categories for
Iceland (1971-74, 1976-79); 1100 Portugal (1970-88); 1200 for Portugal (1970-88).
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OS, OSPUE, CoE: OECD, National Accounts of OECD Countries, Volume II: Detailed
Tables, Paris: Organisation for Economic Co-operation and Development, various
years (partly downloaded from the Economic Database of the Austrian Institute of
Economic Research (WIFO)). National data sources (consistent with the OECD
National Accounts): OSPUE: Austria: Statistik Austria, Statistisches Jahrbuch
für die Republik Österreich, Wien: Statistik Austria, various years (1994: 217, 2000:
270); Germany: Statistisches Bundesamt, Statistisches Jahrbuch für die Bundesrep-
ublik Deutschland, Wiesbaden: Statistisches Bundesamt, various years (1989: 557,
1994: 698, 2000: 648). Missing data: OSPUE for Australia (1997), Belgium
(1970-69), Canada (full period), Denmark (full period), Finland (1997), Greece
(full period), Ireland (full period), Italy (1970-78, 1997), Iceland (1970-79, 1997),
Luxembourg (full period), the Netherlands (1970-76, 1997), Norway (full period),
New Zealand (full period), Portugal (1970-85, 1996-97), Spain (full period), Sweden
(1970-69, 1997), Switzerland (1970-89, 1997) and United Kingdom (1997).

Corporate Tax Rate (CTR): OTPR, World Tax Database, University of Michigan:
Office of Tax Policy Research 2002 [http://wtdb.org/]

EMTR, EATR: Devereux et al., 2002 [http://www.ifs.org.uk/corptaxindex.shtml]

D, GDP$, U: World Bank, World development indicators on CD-ROM, Washington
D.C.: The World Bank 2001. Missing data on GDP$ for Germany (1970-89) are
replaced by real GDP-data from Statistisches Bundesamt, Statistisches Jahrbuch
für die Bundesrepublik Deutschland, Wiesbaden: Statistisches Bundesamt 2000,
634-635 (at 1991 DM prices).

M, L: own calculations.

R: own calculations based on Egger (2000).

CP , CG, GDP, I: IMF, International Financial Statistics, Washington D.C.: Interna-
tional Monetary Fund 2001 (downloaded from the WIFO Economic Database).

POP: World Bank, World development indicators on CD-ROM, Washington D.C.: The
World Bank 2001.
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