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1. INTRODUCTION

There is much concern about fiscal competition in the public debate in Europe. The
idea that European countries are forced to reduce their corporate tax rate to attract
foreign investment (small countries) or to limit the capital drain (large countries) is
widespread. And yet, businessmen do not report corporate tax rates as a leading factor in
their decision to invest in a country. This disconnection between the public debate and
the concern of firms is puzzling and is likely rooted in too partial empirical evidence.
Let us first elaborate this point.

On the one hand, focusing the discussion on the corporate tax rate is understandable in
view of Graph 1. The stylised facts of tax competition in the EU are well documented by
Devereux et al. (2002), Kogstrup (2004), or Devereux and Sorensen (2005), among
others. Here we concentrate on the recent acceleration of the “race to the bottom” and on
the impact of EU enlargement. As shown in Graph 2, EU15 statutory rates declined by 9
percentage points on average between 1996 and 2005. Meanwhile, the statutory rates of
new member states (NMS, hereafter) declined by 11 percentage points. Hence the tax
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discrepancy between both groups has been slightly widening and nothing like a
convergence can be detected at first glance.

Graph 1

As evidenced by Devereux et al. (2002), the sharp fall in EU15 statutory rates has been
partially offset by base broadening. Still, effective average tax rates have also been
declining in the EU15, and especially in NMS.1

   It is tempting to conclude that this factual evidence is the result of enhanced
corporate tax competition, the single market having increased capital mobility across EU
countries and corporate taxation being one major determinant of firm location. Still,
instead of being one-dimensional, the criterions according to which an investor selects a
country are plural. Repeated surveys show that low corporate taxes are far to be
obsessional for managers in their location decision. For instance, the potential for inward
foreign direct investment (FDI hereafter) calculated by UNCTAD is based on GDP per
capita and GDP growth as well as public infrastructures, R&D expenditures, human
capital and economic openness, not taxation.2 Ernst &Young (2004) list 18 criterions:
domestic market, transport logistic infrastructure and telecommunication network,

                                                          
1 Note however that corporate tax receipts have not been declining (see Devereux and Klemm,
2004, Krogstrup, 2004, Devereux and Sorensen, 2005, Stewart and Webb, 2006). This apparent
contradiction may be rationalised by increased profitability and higher incentive for firms to
incorporate (Krogstrup, 2004, Devereux and Sorensen, 2005, Weichenrieder, 2005).
2 See UNCTAD (2005).
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flexibility of employment regulations, local labour skills level, availability of sites, cost
of land and regulations, R&D quality and capacity, potential productivity gains, labour
costs, corporate taxation, access to financial investors, aid and support measures from
public authorities, specific treatment for expatriate executives or corporate headquarters,
transparency and stability of the regulatory environment, social climate, language and
culture, quality of life.

The European policy debate on tax competition is strange enough to pick up one
relevant dimension, corporate taxation, in this long list while largely ignoring the other
dimensions handled by the government. Among them, transport, logistic infrastructure
and telecommunication network, local labour skills, R&D quality and capacity, potential
productivity gains, are shaped by the expenditure side of government activity. The broad
scope of this paper is to break away from this tradition of a one-eyed debate in favour of
adopting a more balanced approach which accepts to consider the impact of both sides of
government activity on location choices.

In order to provide a theoretical background to the discussion, we revisit the simple
and popular model of fiscal competition introduced by Zodrow and Mieszkowski (1986).
It is all the more legitimate that the use of “public inputs” by firms such as
infrastructures, enforcement of property rights, labour education, and public R&D were
already accounted for by Zodrow and Mieszkowski (1986) in their seminal paper. They
tackled this question by considering a small open economy where “public services” have
a positive impact on marginal capital productivity. This part of their message has been
somewhat forgotten and it will be shown in the theoretical part of the paper that the
allocation of capital among countries at the equilibrium will depend on their tax rates
and on their amounts of spending on public inputs. Hence, the message that will come
out from the theoretical part is far from being reduced to corporate tax competition: the
rivalry between European countries to attract foreign capital encompasses the provision
of public inputs as well.

In this respect, Graphs 2 and 3 seem clear enough in showing that countries adopt
different strategies in this bi-dimensional competition.  Graph 2 below compares top
statutory rates across EU25 member states, in 2005.3 The graph evidences a strong
divide between EU15 members on the one hand, and NMS on the other hand, the latter
displaying lower statutory rates. There are three exceptions to this general rule. One is
Ireland which, after being asked by the European Commission to stop discriminating
businesses in terms of tax rates, made its statutory rates converge to a single 12.5% in
the early 2000s. The other two exceptions are Austria and Finland, two relatively ‘small’

                                                          
3 In some countries, several tax rates are applied. In Estonia, for instance, retained profits are not
taxed. In France, small and medium size firms are applied a reduced rate. Here we use top
statutory corporate tax rates, which, absent tax optimisation, are those applying to multinationals.
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countries which are interestingly close geographically to NMSs, hence especially
exposed to tax competition.

Graph 2

There is no much doubt that “all things being equal” firms will preferably operate in
the mildest fiscal environment. However, the fact that they are still so huge differences
in corporate tax rate across countries means that they are not on an equal footing with
respect to other factors of attractiveness of  investment. Indeed, European countries seem
to offer quite different quality or quantities of public infrastructure according to Graph 3.
This graph shows the stock of public capital as a share of GDP for EU15 countries as
well as Poland, Czech Republic and Hungary.4 The positive correlation between the
rankings of countries according to the two criterions is striking. The NMSs come at the
bottom of the European league together with Ireland. Thus, Graph 1 offers a limited and
maybe biased picture of global attractiveness of the various EU countries for investors.

                                                          
4 This variable is based on Kamps (2004) (see Box in Section 4 for details). The country sample is
smaller than in Graph 2 due to lacking data in a number of NMSs. See Box for further details.

Top statutory tax rates in 2005

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

Germ
an

y
Ita

ly 

Malt
a
Spa

in

Belg
ium

 

Fran
ce

 

Gree
ce

Neth
erl

an
ds

Lu
xe

mbo
urg

Den
mark UK

Swed
en

Port
ug

al

Cze
ch

 R
ep

.

Finl
an

d

Aus
tria

Slov
en

ia

Esto
nia

Pola
nd

Slov
ak

ia

Hun
ga

ry
La

tvi
a

Lit
hu

an
ia

Ire
lan

d

Cyp
rus

Source: Eurostat News release 134/2005, 21 October 2005.



TAX AND PUBLIC INPUT COMPETITION 5

Graph 3

The main goal of this paper is to examine this thesis of a broadened fiscal competition
encompassing both tax and spending aspects of national government activities. On the
empirical side, this question has largely been ignored. The wide literature on location
decisions, based on both FDI flows or stocks and on discrete, firm-level choices,
generally includes corporate taxation but not the provision of public goods as location
determinants (see, for instance, the meta-analyses by de Mooij and Ederveen, 2003,
2005).

We test the empirical relevance of such double-competition, on tax rates and on the
provision of public inputs, by using a dataset of FDI flowing from the United States to
18 European countries, three of which being new member states, over 1994-2002. The
US FDI counts for one third of total FDI in Europe. This dataset is well-suited for our
purpose. Indeed, differences in source country tax schemes, which have been shown to
matter, are controlled as all FDI flows from the same source. Furthermore, eleven sectors
are detailed in the data, which raises the number of observations. We find that both
corporate tax rates and public capital stocks are significant in explaining inward FDI,
using controls such as economic size, agglomeration effects or unit labour costs. By
contrast, household-oriented public goods like health and social security spending seem
to be unappealing for foreign investors. The paper ends by drawing some policy
implications of this generalised public finance competition.

Public capital, % of GDP in 2002
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2. THEORY

In the following, we rely on an adapted version of Zodrow and Mieskowski’s model
where the public good is both consumed by firms and by households. Indeed, most
public goods used by firms, such as transports and communication, infrastructures,
public education, police and justice, are also likely to raise households’ utility. This
feature, which is not accounted for in Zodrow and Mieskowski’s model (Z-M,
thereafter), is important when studying expenditure-shifting, because households will
indirectly benefit from the fact that the provision of public good raises capital
productivity. Conversely, some public goods such as sports and cultural infrastructures
or, more importantly, health expenditures and inter-individual redistribution, are mainly
directed to households rather than firms. With tax competition, these expenditures will
likely suffer more because they are not productive. To avoid confusion, in the following
the public good will be called public input when used both by firms and households.
Building on the existing literature5, we develop the Z-M framework in four directions.
Firstly, the role of various concepts of tax elasticity of capital is highlighted at every
stage of the analysis. Secondly, possible inefficiencies of the public sector are accounted
for, and the consequences for expenditure-shifting are derived. Thirdly as in Keen and
Marchand (1997), the coexistence of public inputs and of household-specific (non-
productive) public goods is considered.

But more importantly, we pay attention to a point that has been recently disputed by
Dhillon and al. (2004) and which is crucial for the policy analysis. It was received as
common evidence that the Z-M model leads to the conclusion of too little public good
provision. This result is challenged by Noiset (1995) and Dhillon and al. (2004) which
show that it depends on an assumption on the production sphere.  When the assumption
is relaxed, tax competition can be efficient or there can be a race the top where there is
over-provision of public goods and tax rates are too high. This issue of under provision
or over provision of public input with respect to an efficient level is at the heart of the
policy debate about fiscal competition and here we show by means of new arguments
that the conventional wisdom is the more likely.

We believe these developments are worth it in building solid theoretical foundations to
the policy debate.

We start with the baseline model where a single public good is produced in an
efficiently way by the public sector. A first set of policy implications is derived. We then
turn to variants of this model which allow us to study the impact of public sector
inefficiencies and the case for expenditure shifting from household-specific public goods

                                                          
5   See, Oates et Schwab (1988), Sinn (1997), Keen and Marchand (1997), Krogstrup (2002),
Matsumoto (1998, 2000a 2000b, 2004).
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towards public inputs. A second set of policy implications is derived.  A more technical
presentation is available in Appendix D.

2.1. Baseline model

In our setting, the production of each firm depends on its capital stock, on employment
and on the quantity of public input G which is assumed to be a pure public good within
the country’s frontiers.3 More specifically, we assume no congestion in the use of this
public input: the quantity available to each firm does not depend on the number of
firms.4  We believe this assumption to be reasonable for most public inputs, i.e., public
infrastructure, education or research. The main intuitions are captured with a model
where all firms are identical concerning their use of public input. Hence, an aggregate
production function F(K,L,G) can be used with K the aggregate capital stock and L an
exogenous aggregate labour supply. The opportunity cost of producing one more unit of
the public input in terms of the forgone production of the private good is equal to one.
Both private and collective goods are produced through the same production process,
which uses capital, labour and public input.  

Capital is assumed to be mobile internationally whereas labour force is not. The
marginal productivity of each factor is positive and decreasing. The public factor is
assumed to be a complement to capital: the marginal productivity of capital rises with
the quantity of public input but at a decreasing rate with both capital and public input.
The increase in marginal productivity of capital induced by one additional public input
(F’’KG) is supposed to go to infinity for G = 0 and to 0 if G goes to infinity. The
aggregate production function we have in mind is for instance a variant of the one used
by Barro (1990) and Barro and Sala-i-Martin (1995):

βαα −−= 11 GKALY

with 0< α < β <1. This augmented Cobb-Douglas function exhibits constant returns to
scale in the two private inputs. For a given G, the economy faces diminishing returns to
the accumulation of capital.  If G rises along with K, this form still implies diminishing
returns since we assume 1 + α – β < 1. This form does not account for the congestion of
public goods which is likely to exist for highways, water systems, police and fire
services, courts, etc. Barro and Sala-i-Martin propose to capture this congestion effect
through the replacement of G in the above form by the ratio G/Y. Here, we ignore
congestion in both theoretical and empirical analysis, for reasons explained in Section 4.

                                                          
3 From an international point of view, it is a local public good.
4 In other words, the public good is assumed to be « factor augmenting » rather than « firm
augmenting »; see Hillman (1978), McMillan (1979) and Feehan (1989).
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 The utility of the representative household, U, depends on her consumption of the
private good x and of the public good G which is identical to the public factor used by
the firms:

                                                U = U (x,G). (1)

We first study what would be an efficient resource allocation in a closed economy.
Considering this case is important for at least two reasons. First, it provides a useful
benchmark against which the under- or over-provision of public goods in the open
economy case will be assessed. Second, a careful analysis of the resource allocation in
the closed-economy case helps to understand the change brought by the openness of the
economy.

 In a closed economy, resources in capital and labour are fixed.  In particular, the
capital stock originated from the country is equal to domestic household wealth, K .
Hence, a tax on either factor is equivalent to a lump-sum tax and the way the public good
is financed is irrelevant to the efficiency of resource allocation. The national budget
constraint is the following:

                     F( K ,L,G) = x + G.  (2)

The condition for economic efficiency then stipulates that the provision of public input
should be such that the marginal rate of substitution between the public good and the
private one (i.e., the amount of private good the consumer agrees to give up in order to
consume one more unit of public good) is equal to 1 minus the marginal productivity of
the public input. Indeed, raising the production of public good by one unit leads to a rise
in the production of private good by an amount equal to the marginal productivity of the
public factor. The optimal allocation of resources between the two goods must take this
dividend into account. The latter must be deduced from the marginal transformation rate,
which is equal to 1 by assumption. If MRSG/x denotes the marginal rate of substitution
and F’G the marginal productivity of the public factor, utility  maximization leads to:

                                                   MRSG/x = 1- F’G   (3)

With a non-productive public good, the marginal rate of substitution consistent with an
efficient allocation of resources would be unity and the optimal provision of this good
would be lower, since the MRSg/x is a decreasing function of the quantity of public good.
Let us denote by G0 the optimal level of G in this closed economy, i.e. the level of G for
which households’ utility is maximum. The way G0 is financed does not matter since the
two factors are in a fixed quantity (hence, any tax amounts to a lump-sum tax). However,
financing G through a corporate tax at rate t impacts on capital return. Denoting ρ the
after-tax capital return and F’K the marginal productivity of private capital, we have:

.),,(')( tGKLFG K −=ρ                                     (4)
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When public input is only financed by the corporate tax, it can be shown (see
Appendix D, claim 1) that ρ(G) follows a hump-shape curve as suggested in Figure 1: it
is increasing up to some level of public input G* and then decreasing. 6 G* is the level of
public input which will be chosen by shareholders who maximise the aggregate profit of
firms for the given domestic capital stock K .

The crucial information for the following is that under assumptions, the efficient
level of public input for a closed economy defined by equation (3),GO, is located on the
downward-sloping part of ρ(G)(see claim 2, Appendix D).7 It is hardly surprising that the
social optimum G0 does not coincide with the optimum for shareholders G*. Indeed, a
good reason may be found in the non-internalisation by firms of the external effect
provided by the consumption of the public good by domestic households. More
surprisingly, it can be shown that G0 is higher than G* even when the public input does
not raise households’ utility, i.e., when this externality vanishes. The reason is that an
increase in the marginal productivity of capital induced by one extra unit of public input
decreases with capital stock, hence F’’KG  is a decreasing function of K. This conveys a
kind of second-order congestion effect in the use of public input with respect to capital.
For instance, one extra km of road will rise more the productivity of trucks the lower the
number of trucks. This assumption is satisfied by the augmented Cobb-Douglas
production function. Retaining the opposite assumption would amount to discarding the
augmented Cobb-Douglas function as one admissible production function, which is not
clearly reasonable.

The fact that the efficient level of public input G0 is higher than the optimum level
for shareholders G* means that any marginal increase of the quantity of public input
from G0 reduces capital return while any marginal decrease raises it. It is important to
stress that this result is obtained when the public input is financed through a corporate
tax. This simple fact has tremendous repercussions for the analysis of the open-economy
case in the Z-M framework.

                                                          
6 Z-M assumes that the ρ(G) is a decreasing function whatever the level of G, whereas Dhillon et
al. (2004) assume a hump-shape curve.  In Appendix D, we show that such hump-shape curve can
be derived from the basic assumptions of the production function. Hence, the shape of ρ(G) is no
longer an assumption here.
7  To our knowledge, we are the first to establish this simple fact.
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Figure 1:  Capital return as a function of public input, for the domestic capital stock

In an open economy, capital is assumed to be perfectly mobile internationally,
whereas labour is assumed immobile. Hence, the capital stock used in domestic
production, K, can now differ from the capital stock originated from the country K ,
which is equal to household wealth.

Two alternative assumptions are usually considered in the literature. Under the small
country hypothesis, the world capital after-tax return is exogenous whereas it is
endogenous in the large country case (cf. Wildasin, 1988; Laussel and Le Breton, 1998;
Wooders and Zissismos. 2005). Here, it is assumed that the return of capital in the
country has no feedback on the world return of capital.  This seems a realistic
assumption for each European country taken separately.

As in the closed-economy case, public input is assumed to be financed by a single tax
which is a source tax t on the capital stock K available in the country, whether it is
owned locally or internationally.8 Adding a labour tax to this framework amounts to
introducing a lump-sum tax. Efficiency will then command to finance public input by
resorting to the lump-sum tax only. Then, the message conveyed by the model becomes
trivial. A more complete framework such as the one considered by Keen and Marchand
(1997) where labour supply depends on the labour tax leads to a real trade-off between
financing through capital or labour taxes. Introducing such feature in our model would
make it less tractable and would not change the flavour of our results to the extent that

                                                          
8 Hence for simplicity it is a tax on the capital stock, not on its return. The important point
however is that the tax is levied under the source principle (like the corporate tax) rather than
under the residence principle (like capital income taxes). This scheme excludes the case when
repatriated capital income from a foreign affiliate is applied the mother-country tax rate, which can
be the case in the credit system. Our choice fits the European reality where repatriated profits are
generally taxed according to the exemption scheme.

G
GOG*
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labour stays less mobile than capital.  Henceforth, the (static) budget constraint of the
public sector reads:

                                                      tK = G. (5)

Assuming perfect capital mobility and no risk, the arbitrage condition states that the
after-tax capital return should be equal to its exogenous world level r. With F’K  still
denoting marginal productivity of capital,  the following condition must be satisfied :

                                                     F’K – t = r, (6)

 which is nothing but the first-order condition of firms profit maximisation: at
equilibrium, the marginal productivity of capital must be equal to its unit cost which is
r+t.

Hence, the constraint on the capital stock (K= K ) is now replaced by this arbitrage
condition. The comparison between the world return and the after-tax capital return in
autarky will provide a hint on the impact of capital mobility on policy incentives. If by
chance the two returns are equal, then the optimum in a closed economy is still the
optimum in an open economy. If not, the optimum in a closed economy is no longer the
optimum in an open economy. If the world return is higher than the domestic return, as it
is the case in Figure 2, a way the government can meet the arbitrage condition without
seeing capital flowing out of the country is to reduce the level of public provision of
public input, hence also the tax rate. Point A is the natural solution since point B is not
an option for firms do not maximize profit.9

 Figure 2 : Reducing public input to bring domestic after-tax return to its world level.

                                                          
9 The second order condition of profit maximisation is not satisfied in B.
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In the opposite case, the world return is lower than the domestic one, because of a low
level of capital per head, natural advantages of the country (e.g. vineyards in Burgundy
or Venetia) or for reasons exhibited by economic geography such as economies of
agglomeration and market potential (Ludema and Wooton, 2000; Baldwin and Krugman,
2004; Ottaviano and van Ypersele, 2005). In this case, the government can raise the
corporate tax in order to increase public input expenditures. Because G0 is located on the
downward-sloping part of the ρ(G) curve, the domestic return will eventually converge
downward to the world level.

 In turn, increasing or reducing the quantity of public input for the given stock of the
capital will affect domestic welfare, since the public input is also a public good. Because
now G is different from its optimal level in autarky, welfare is reduced for a given
capital stock, compared to the autarky case. Hence, the government has also to look for
other solutions, one of which being to let capital flow inward or outward. Probably the
optimal solution is to play the two instruments - flows of capital and adjustment in the
quantity of public input.

The magnitude of capital flows will first depend on how a fall in the capital stock K
raises its marginal productivity F’K. The larger this effect, the lower the capital outflow
following a rise in the domestic tax rate.  It also depends on the assumption made on
public good provision. Two alternative assumptions may be made, leading to two
different measures of the elasticity of private capital to the tax rate.

As a first step, it is supposed that the amount of public input remains constant despite
the variation in the tax rate. Consequently, the government budget constraint may no
more be satisfied. This view is inspired by a partial equilibrium perspective focusing on
the capital market only. The deficit or surplus of the government generated by the
decrease in corporate tax is not compensated by a variation of taxes elsewhere in the
economy. Since public services are held constant, the tax elasticity of capital does not
account for the productivity of public input. Thus, this concept of elasticity will also be
the right one if the public good is not productive. 

t
0
k/e defined as

KK
Kt KF

te
"

0 −=                                                                                      (7)

 measures the proportional change in capital following a 1% rise in the tax rate, leaving
constant public input 10. If F”K  is large in absolute value (which means that the rise in
marginal capital productivity is large when the stock of capital falls), then the capital
elasticity to the tax rate is low. In this case, a rise in the tax rate will have little impact on

                                                          
10 It is possible to show that, under classical assumptions concerning production

functions,  e 0
k/t lies between 0 and 1 (see Gugl, 2003).



TAX AND PUBLIC INPUT COMPETITION 13

the capital stock, hence on private output. This elasticity will be estimated in the
empirical section of the paper.

As a second step, the variation in the corporate tax rate is assumed to be matched by a
variation in public input spending. Hence the budget constraint of the government is
binding. The capital elasticity   t

0
k/e is no longer the right elasticity concept to study the

impact of capital mobility on resource allocation. Indeed, a tax increase now allows the
public sector to provide more public factor, which results in a capital productivity gain,
mitigating capital outflow. A second concept of elasticity must now be introduced,

, e 1
k/t which now accounts for the fact that more public factor (allowed by more taxes)

raises the marginal productivity of capital.11 This second elasticity writes:

This new elasticity incorporates the impact of a rise in the provision of public factor on

capital productivity, F”KG. It can easily been shown that this term reduces the tax

elasticity of capital since the rise in public input allowed by the marginal rise of

corporate tax mitigates the fall in the after-tax capital return.

Now, it is important to determine whether this second elasticity may be negative, i.e.

whether an increase in the corporate tax may lead to a rise in after-tax capital return.

The numerator is nothing but minus the variation of the capital return to a change in

public input times the capital stock. It is obtained as the partial derivative of (6) knowing

(5) and with respect to G. We already know that it is downward sloping when the capital

stock is fixed at the domestic endowment K . It can be also established that it is still

downward sloping for a level of capital close to the optimum level of an open economy.

Hence the numerator is positive (a rise in G reduces after-tax capital return). Hence the

numerator of (8) is positive and the sign of this elasticity is that of the denominator. The

latter is the responsiveness of the marginal product of capital when both capital and

public input vary in due proportion.  Imposing decreasing returns to scale to the marginal

product of capital as a function of capital and public input guarantees that the

denominator is negative. Hence we are able to state that, under the assumptions made on

the production function, the second elasticity is always positive in an interval of relevant

values of K and G.  This implies that it is never possible for a government to attract
                                                          

11 Equation (7) is obtained by differentiating the arbitrage condition (5) and accounting for the
budget constraints (4) and (7).

)8(.    
""

"k-1
-t/k 0

K/t
KG1

K/t e
FtF

F
e

KGKK

≤
+

=
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capital by raising corporate taxes and spending the extra revenues on public input.

Although public services are productive, the assumptions on the production process

prevent that they are productive enough to raise capital return enough to pay for the extra

corporate taxes: ρ(G) is a decreasing function of G not only around the autarkic

equilibrium, but also around the open-economy one. This prediction of the model will be

tested in the empirical section of the paper.

Now, these two concepts of elasticity allow us to guess how the government can

meet the arbitrage condition by leaving capital flowing across the borders. Two stylised

experiments can be imagined concerning the companion assumption regarding public

input provision. In the first one, public services are held constant but the tax can be

adjusted; in the second one, the tax rate is constant but public input provision is variable.

In the first case, the social planner lets private capital flow across the borders,

keeping G constant. The tax rate adjusts to meet the public budget constraint (t = G/K): it

decreases in the case of a capital inflow and rises in case of an outflow of capital.  The

change in domestic capital return following a marginal capital inflow or outflow is:

dρ/dK = F”KK + G/K2 = F”KK + t/K = t/K(1-1/e0
Kt ) < 0 (9)

In the second experiment, the social planner will keep the tax rate constant

whatever the flow of capital. This time, public input adjusts to meet the budget constraint

(G = tK): it rises for net inflows and diminishes for net outflows. The rate of return

changes with respect to the amount of capital according to the following formula which

looks quite familiar:

dρ/dK = F”KK + tF”KG < 0 by assumption (10)

The two slopes are negative, but it is instructive to evaluate them at the domestic

capital stock and at the autarky level of public good G0 . It turns out that the second one

is steeper than the first one since:12

F”KG < 1/K.

                                                          
12 see fact 2 in Appendix D.
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Then,  the low-return (respectively high-return) country will reduce the amount of

capital outflow (resp. inflow) by keeping constant its corporate tax rate rather than its

level of public good spending. This is because keeping the corporate tax rate constant is

more efficient in making the domestic return converge upward (capital outflow case) or

downward (capital inflow case) to the world level. This result strengthens the

presumption that a low-return country should allow the reduction of its tax base (entailed

by the capital outflow) erode its public good expenditures, even if these are productive,

rather than raise its corporate tax rate in order to keep the same level of spending.  An

illustration of this property is provided in Figure 3.

Figure 3:  Capital return as a function of capital for alternative public policies

By performing this exercise, we got some hints about policy incentives. Now we

are well prepared to understand what will be the choice of the social planner in an open

economy, accounting for all the constraints.

    In the open-economy case, the national resource constraint must account for capital
K being possibly different from households’ wealth K . For instance, if K falls compared
to K , domestic production will be reduced but households will receive a return r on their
investments abroad. In the long run, current account equilibrium leads to the following
national budget constraint:

                                              F(K,L,G) – x – G = )( KKr −                                  (11)               
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It can be shown that resource allocation in the small economy, obtained by the
maximisation of the utility function (1) under the budget constraint of the public sector
(5), the arbitrage condition (6) and the national budget constraint (9), is governed by the
following first-order condition:13

A direct proof goes as follows. At the optimum, the marginal utility of one more unit

of public good must be exactly compensated by the marginal desutility of the foregone

quantity of private good. Differentiating the budget constraint of the public sector

provides an information about the variation in public good that will be obtained by an

initial tax increase, dt:

      dG = Kdt + t dK = K dt (1+ tdK/Kdt) = K dt (1- e1
Kt )  (13)

Now the quantity of private good that the household has to give up to obtain this

quantity of public good induced by an increase dt is given by differentiating the national

budget constraint written as a function of t.

dx = F’K  K’(t) dt + F’G (K dt + t dK) – K dt – t dK + ρK’(t) dt (14)

Using the arbitrage condition, this equation simplifies in:

dx = F’G (K dt + t dK) – K dt = K dt  [F’G (1- e1
Kt ) –1]  (15)

Then, equating the marginal utility of (13) with the marginal disutility of (15) gives:

U’G K dt (1- e1
Kt ) = - U’x K dt [F’G(1- e1

Kt ) –1] (16)

and (12) after simplifications.

  The marginal rate of substitution between the public and the private good, MRSG/x, is

higher in this case than in autarky (Equation (3)), where it is equal to 1-F’G. Compared to

                                                          
13 This is the constrained optimal allocation of resources, i.e. a second-best optimum.

 (12)
  e-1

   e 
  'F' -1  MRS 1

K/t

1
K/t
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autarky, capital mobility introduces a distortion of resource allocation favouring the

private good at the expense of the public one at the margin. It occurs whether the country

is a net exporter of capital or a net importer of capital. This means that the amount of

private good that the consumer is prepared to give up in order to get one extra unit of

public good is higher at equilibrium. However, Equation (12) only represents a marginal

condition. It shows in what direction resource allocation is twisted by financial openness,

here towards higher opportunity cost for the public good. It does not enable us to

conclude on the quantity of public good that will be provided at equilibrium, which can

either rise or decrease depending on the parameters of the model, whatever the

international status of the country (either net capital exporter or net capital importer).

Without ambiguity, capital openness raises the welfare of a net capital-importing

country. In the case of a net capital-exporting one, the impact of capital opening on

welfare is less clear. If the marginal utility of the public good is very high, and if the

capital elasticity to the tax rate is high too, welfare can indeed fall.

A first policy implication can be derived for a European member state and for the

European Union as a whole, which are exposed to tax competition both within and

outside the EU. At the level of the European Union, there is no way to escape the

arbitrage constraint since capital is mobile worldwide. Then, financing infrastructure at

the European level through an additional corporate tax will not solve the efficiency

problem. It will only alleviate it to the extent that the European Union is a ‘large

economy’ which can have an impact on the world return.

Policy implication 1.Tax competition leads to a twist of resource allocation away from
public goods towards private goods in any country, whatever it is a net exporter or a net
importer of capital.

One might think that there is some ground for producing some public goods (such as
infrastructures or R&D) at the EU level. However, the more important question would
be the way of financing of such projects. Since Europe as a whole is rather a net exporter
of capital, the issue is to find taxes that may be risen without damaging the European
capital return.

More importantly, the distortion in favour of the private good at the expense of the
public one is all the smaller as marginal productivity of capital is highly sensitive to the
amount of public input. This rise in marginal capital productivity following an increase

 (17))"1(
  e-1

   e 
  'F' -1  MRS 0

k/t

0
k/t
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in public factor provision slows down capital flight. This point is made clear from the
(17) which is a rewriting of (12)):14

Policy implication 2.  Any policy leading to a rise in the private return of public
factors may reinforce the country’s attractiveness vis-à-vis foreign investors. This
mechanism also holds for the EU as a whole.

Hence, a policy aiming at raising the quality or the efficiency of the public factor may

slow down tax-related capital outflows. This seems all the more important that the

magnitude of the pure arbitrage term seems far to be negligible. In equation (17), the

term in 0
k//te  measures the pressure due to the arbitrage condition on the international

capital market. Assuming a 0.2 elasticity15, this term is equal to 0.2/0.8=0.25, which

involves a significant reallocation of resources between public and private goods

compared to a closed economy. This means that, in this basic framework, the impact of

capital mobility is far from negligible as far as resource allocation is concerned.

Policy implication 3. Countries may adopt different strategies in the space tax
rate/public input according to their private return of public input. The higher the private
return, the higher the tax rate and the public input provision at equilibrium.

Indeed, condition (17) paves the way to different equilibria depending on the impact of
public input provision on the marginal productivity of private capital (F”Kg). The size of
the country, its market potential, its wealth, the kind of goods produced and the quality
of public input may influence this return. Thus, we should observe a positive correlation
between corporate tax rates and public input, countries having a high tax rate and a high
level of public input being characterised by a relatively high level of the private return of
public input. 

2.2. Variants

We now turn to three variants of the baseline model. In the first one, the assumption of
an efficient public sector is dropped. In the second one, the existence of a household-
specific public good besides the public input is considered, and possible expenditure-

                                                          
14 Here we use the fact that 1- k f’’kg<1.
15 Which corresponds to a semi-elasticity of –3. (median of de Mooij and Ederveen’s meta-
analysis (2005)) and a median statutory rate of 27.5% in 2005 for the EU25, and considering FDI
represents 25% of the total capital stock.
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shifting between both public goods is highlighted. Finally, the impact of public sector
inefficiency on expenditure-shifting is studied.16

2.2.1. Public sector inefficiency

The assumption that a first-best optimum is reached in a closed economy must be
taken with a piece of salt. If such an assumption makes sense for the private sector due to
the competition among producers, assuming that the public sector minimises costs is
more questionable. Here, we assume that there is a specific inefficiency in the public
sector that leads to a transformation rate between the private good and the public good
greater than 1. This inefficiency is captured by an extra-cost of c per unit of public good.
Hence the national resource constraint (11) must be changed into:

                                         F(K,L,G) – x - G(1+c) = )( KKr − (18)

Condition  (12) is modified accordingly:

The elasticity  e 2
k/t appearing in Condition (19) accounts for the waste of public

money due to the extra cost c of public good provision:

Since  e 2
k/t can be shown to be an increasing function of c, the MRS is higher with

this public sector inefficiency than without. The downward bias in the provision of

public goods is magnified because capital flight is speeded up by public sector

inefficiency. Capital per capita falls, as well as the living standard.

Assume now that public inefficiency can be reduced by an effort from the public sector
which is costly in itself from an economic and political point of view. Now when the
utility of the representative consumer net of this cost is maximised under the same
constraints as previously, it is possible to show that capital mobility raises the optimal
level of effort, for a given provision of public good. This variant leads to the following
policy implication:

                                                          
16 Complete derivation of the results included in this sub-section can be obtained from the authors
upon request.
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Policy implication 4. Tax competition is expected to provide incentives for
governments to raise  public sector efficiency.

In this sense, tax competition could deliver similar results as yardstick competition
where voters compare the achievements of their own governments to those of others
(Schleifer, 1985). Although yardstick competition may well be significant in the United
States (Besley Case 1995a,b), cultural and linguistic distance represent large
impediments for such mechanism to apply in the EU. Tax competition may then  appear
as a substitute, prompting governments to either reduce public expenditures or make
them more efficient. However, such policy raises understandable discontent since some
part of the electorate may be hurt by a cost-reducing policy. Hence, policymakers are
stuck between capital market and electoral requirements. This position is difficult to
hold, and the fact that they are not often re-elected can be explained by this dilemma.

2.2.2. Expenditure shifting

A second variation around the benchmark model consists in allowing for a second
public good, which would be directed to households only. Theatres, concert halls, sports
equipments or health expenditures for inactive persons are examples of non-productive
public goods. Zodrow et Mieszkowski (1986) account for these goods in their model,
which includes two separate public goods for households and for firms. They show that
tax competition may lead to a sub-optimal provision of both goods, the under-provision
of public input having a side effect on the provision of household-specific public goods
through lower national income. Keen and Marchand (1997) extend this view by showing
that, for any level of taxation, capital mobility leads to twist the choice of public good
provision towards the public input at the expense of the household-specific public good.
Under some additional assumptions, this result is robust to the inclusion of labour
taxation besides capital taxation.

As already mentioned, a large part of public goods is used both by households and by
firms. However, public expenditures directed to the elderly (pensions, health care) and
inter-personal redistribution do not participate in productivity-making, at least in an
immediate way. Since their share in public expenditures tends to rise over time, it may
be appropriate to introduce a household-specific public good aside from the polyvalent
one in our model. Without any additional assumption, the consideration of a household-
specific public good in the previous analysis leads to the following policy implication.

Policy implication 5. Tax competition twists the composition of public expenditures
towards public input away from household-specific public goods.

Since voters are households, this bias creates additional discontent among voters,
although households are also concerned by employment, hence by the location of firms.
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2.2.3. Public sector inefficiency and expenditure shifting

Finally, consistently with previous results, introducing a specific inefficiency in the
public sector raises the bias in favour of the private good at the expense of both public
goods. However, and this likely represents the most surprising conclusion of the
theoretical analysis, the bias in favour of public input at the expense of the household-
specific good is now reduced by the inefficiency of the public sector. Intuitively, the
opportunity cost of providing the household-specific good instead of the public factor is
now reduced, owing to the weaker impact of public input provision on private return.
Conversely, we obtain:

Policy implication 6. Tax competition-led efforts by the public sector to reduce
inefficiencies will raise the composition bias of public expenditures in favour of public
input at the expense of household-specific public goods.

This is because the falling cost of public input induced by higher efficiency of the
public sector will induce more demand of this factor, which will crowd out the provision
of household-specific public goods. Symmetrically, countries failing to reduce public-
sector inefficiencies are likely to see the provision of household-specific public goods
preserved, with reduced attraction of public-input intensive firms.

 Finally, we recall here a well-known result which has been carefully studied for
instance by Keen and Marchand (1997) and which would also hold when extending our
setting.

Policy implication 7.  Tax competition will lead countries to shift the tax burden away
from capital towards factors that are the least mobile, labour force in our context.   

         The models referred to above do not account for the possible financing of public
goods   by another tax than the capital tax. Using a similar model as in Razin and Sadka
(1991), for instance,  it is possible to recover a tax-shifting effect where tax competition
shifts the tax burden towards the less mobile tax base – labour. This tax-shifting effect is
qualified by Bucovetsky and Wilson (1991) when competing countries are large: the fact
that each one can have an impact on the post-tax capital return limits its incentive to
lower capital taxation. Still, the fact that capital is more mobile than labour leads to a
downward convergence of capital taxation.

          The analysis presented here does not account for possible agglomeration
economies which would prevent marginal capital productivity to decline with capital
accumulation. Models of the “new economic geography” (Krugman, 1991; Ludema and
Wooton, 1997; Andersson and Forslid, 1999; Baldwin and Krugman, 2003) underline
the existence of location rents for “central” countries, which would allow them to keep
their capital tax rates above those of “peripheral countries”. Hence, geographic diversity
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would allow to keep some tax diversity. In this framework, public investment in
infrastructures or R&D can favour agglomeration effects, hence tax diversity.

Our analysis is somewhat limited by the fact that we consider a single public input.
Introducing a set of public inputs which can be differentiated horizontally (varieties) or
vertically (qualities) reinforces the case for national differentiation strategies.

There are many examples of firms having different needs in terms of public factors.
For instance, the productivity of a road-transportation company depends on the quantity
and quality of roads, whereas a call centre is dependent on telecommunication networks.
On this basis, public jurisdictions can elaborate horizontal differentiation strategies in
order to attract certain segments of activities (Justman et al. 2004; Wooders and
Zissimos, 2004; Bucovetsky, 2004), with the implication of weaker competition on tax
rates. However this first type of differentiation could well apply to local jurisdictions
rather than national ones, except of course when the size of the country is close to that of
a region, as exemplified with Luxembourg. Due to fixed costs, a local jurisdiction needs
to develop or attract a specific type of activities through specific types of education and
infrastructure expenditures. For a relatively large country, a large set of activities can be
attracted and the differentiation strategy will likely be more vertical than horizontal.

Vertical differentiation will translate, for instance, in the education strategy. Attracting
research centres necessitates spending public resources in higher education including
PhD programmes. Such expenditures are not needed for attracting call centres, which
employ less educated workers. More generally, economic activities can be ranked
according to a quality scale corresponding to the amount and quality of public factors
they use rather than to the type of public factors. In Justman et alii. (2002), marginal
capital productivity depends on the quality of public infrastructures, in a different ways
across the various industries. They study the conditions under which each country can
take advantage from vertical differentiation, namely from a differentiation in both the
quality of its infrastructures and the level of its taxes.

3. FIRST INSPECTION OF THE DATA

Here we intend to provide an illustration of the various policy implications of the
theoretical setting. According to policy implication 1, tax competition leads to a twist in
resource allocation away from public goods towards private goods. Such twist is difficult
to illustrate since it applies at the margin, hence it will depend on initial levels of public
good provision. Nevertheless, such twist is visible in Graph 4 which represents average
public and private capital-to-GDP ratios from 1971 to 2001. Both ratios follow similar
paths until 1986. After 1986, there is a downward trend in both series, but the trend is
much steeper for public capital than for private capital. Such divergence seems to have
coincided with the EU Single Act (1986). Of course, it could also be explained by a rise
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in the marginal and average productivity of private capital, for instance due to corporate
restructuring. Still, Graph 4 is at least consistent with the resource-allocation twist
implication of our model.

Graph 4

Policy implication 2 states that, for a given corporate tax rate, raising the level of
public input should be rewarding in terms of country’s attractiveness. A first, visual
validation of this implication is given in Graph 5 which shows some positive relationship
between inward FDI and the density of the road network, with Ireland as a major
exception.  However, the ceteris paribus clause is not satisfied here since corporate tax
rates are not the same (see Graph 2 in the introduction).  Theory also predicts that for a
given level of public input, lower corporate tax rates will attract more capital from
abroad. This is illustrated in Graph 6 which shows a negative relationship between
statutory corporate tax rates and inward FDI. When putting the messages of both graphs
together, it appears that NMS are generally in the left hand-side of both graphs, meaning
that they compensate their low level of infrastructure by low corporate taxation.17

However Graph 6 focuses on a particular type of infrastructure. A more general test of
double competition – on tax rates and public inputs – is provided in Section 4 with the
use of aggregate public capital data, albeit on a reduced sample of countries.

                                                          
17 Estonia could be thought as an exception, with relatively high corporate tax rate. However it
should be remember that retained earnings are exempt of corporate tax in Estonia.
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Graph 5

Graph 6

Another practical implication of the theoretical model (policy implication 3) is that
different countries may adopt different strategies in the tax rate-public input space,
depending on the marginal productivity of public goods. Here we rely on consistent data
on public expenditures provided by the Government Finance Statistics database of the
IMF. We consider as ‘public input expenditures’ those general government expenditures
that are likely to impact positively on private capital productivity. This includes the
following items: economic affairs (including transportation), education, public order, and

Roads per km² and inward FDI stock in 2004

y = 0,0576x + 0,3415
R2 = 0,0979

0%

20%

40%

60%

80%

100%

120%

140%

0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0

Km of roads per km²

In
w

ar
d 

FD
I (

%
 o

f G
D

P
)

Malta

Estonia

Ireland

Belgium

ITA

Sweden

Netherlands

GER
POL

Austria

GRC

FRA

Sources: World Bank WDI2005 and  UNCTAD World Investment Report 2005.

CzechCyprus

Hungary

Finland
SV

Statutory tax rate and inward FDI/GDP ratio in 2004

y = -1,0489x + 0,7222
R2 = 0,1001

0%

20%

40%

60%

80%

100%

120%

140%

10% 15% 20% 25% 30% 35% 40%

Statutory corporate tax rate

In
w

ar
d 

FD
I/G

D
P

Latvia

Lithuania

Estonia

Malta

Slovenia

Slovakia

Hungary

Poland

Sources: Graph 1, World Investment Report 2005, and WDI2005.

Netherlands

Cyprus

Ireland

Italy

German

Belgium

Austria

Greece

FranceFinland



TAX AND PUBLIC INPUT COMPETITION 25

defence. Of course, such perimeter can be debated. The inclusion of defence is motivated
by possible externalities of related expenditures on upstream or downstream private
industries.18 Note that, contrasting with Graphs 3 and 6, the data used here are flows of
expenditures rather than stocks of public capital. Hence, they represent the allocation of
public resources on a specific year (2004) rather than the result of cumulated spending
over a long period. Observed strategies are mapped in Graph 7. The four regions in the
diagram are determined by the unweighted averages of statutory tax rates and of public
input spending as a percentage of GDP. The graph shows that Hungary tries to catch up
in terms of public input by spending relatively more than EU15 countries, but this is
done without higher corporate tax rates. By contrast, Estonia has a low-tax, low-public
input strategy. On the EU15 side, Belgium seems to follows a high tax, high public input
spending strategy whereas Greece and Germany seem to follow a high tax, low public
input one.

Graph 7

Another implication of our theoretical analysis (policy implications 5 and 7) is that the
competition for attracting foreign investment may lead to both tax shifting from mobile
tax bases to immobile ones, and expenditure shifting from household-specific
expenditures to public inputs.

 The expenditure-shifting effect is difficult to illustrate since detailed data by function
is not available on a consistent basis over a long period. Furthermore, assumptions need

                                                          
18 Removing defence from public input expenditures does not change the picture.
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to be made about the divide of public expenditures between public inputs and household-
specific expenditures. Using the same database as for Graph 7, we define ‘household-
specific expenditures’ as those expenditures which cover social protection, health,
housing and community amenities, and recreation/culture and religion. Remaining public
spending – general public services, environmental protection, debt service – are
excluded from the analysis.19

On this basis, Graph 8 shows that, since 1998, there has been a slight upward
expenditure-shift away from household-specific expenditures in favour of public inputs
in the EU25, although such trend should be considered with care due to possible
composition effects stemming from missing observations. Another stylised fact, also
evidenced in this graph, is the large difference in expenditure allocation between NMS
and EU15 countries.  Such difference may be partly due to the needs to raise public
infrastructure (especially the transportation network) in NMS.

Graph 8

Turning to tax-shifting, Devereux et al. (2002) and Devereux and Klemm (2004) have
shown that, although corporate tax revenues have remained stable as a percentage of
GDP since the mid-1960s, their proportion in total tax revenues declined from the mid-
1960s to 1980. Since 1980, they have remained relatively stable, but this may at least
partly be explained by higher profitability and higher incentives for firms to incorporate.
Hence, the fall in corporate tax rates evidenced in Graph 1 seems to have been
compensated by a rise in corporate tax bases. On the whole, there has been no massive

                                                          
19 In our analysis, education and public order expenditures, which are likely to raise households’
utility, are classified as public inputs because they are not specifically directed to households.
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shift of the tax burden away from firms towards households, but this may have been due
to one-off factors such as the rise in profitability or the higher proportion of incorporated
firms. Indeed, looking at tax rates rather than tax revenues, the tax-shifting effect is
clear-cut. For instance, VAT rates have been slightly rising in the European union while
corporate tax rates were falling (Graph 9).

Graph 9

Finally, our policy implications in terms of government efficiency (policy implications
4 and 6) are the most difficult to illustrate, since there is no general accepted measure of
public efficiency. Another difficulty is that the stability and growth pact also constitutes
an incentive to raise government efficiency. For instance, the fiscal reform implemented
in France in 200620, which introduces the need for each administration to show
performance indicators, can be interpreted as an answer to both international competition
and fiscal imbalances. Hence no attempt is made here to illustrate the impact of tax
competition on government efficiency.

4. ECONOMETRIC ANALYSIS

The empirical literature devoted to the double-competition on tax rates and on the
provision of public factors has been rather limited so far. Such hypothesis can be tested
either at the local level or at the international one. At the local level, Gabe and Bell
(2004) study the impact of public expenditures and property tax rates on corporate
location choices in Maine (United States) from 1993 to 1995. They find that a 10% rise
in education spending leads to a 6% increase in firm settlings. Hence their study

                                                          
20 Loi Organique Relative aux Lois de Finance.
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confirms that the firms look at the provision of public factors when considering location.
According to them, a strategy of low taxation and low provision of public factors
appears less rewarding than the opposite strategy of high taxation with high provision of
public goods.

At the international level, there is an extensive literature looking at the impact of
corporate taxation on foreign direct investment (FDI). The meta-analyses proposed by de
Mooij and Ederveen (2003, 2005) shows that, on average among 371-427 recorded semi-
elasticities of FDI to corporate tax rates, a one percentage point fall in the corporate tax
raises inward FDI by 3-4%. Then, they study the differences obtained in the literature
depending on the data, the methodology and the control variables. But they do not
include public factors as routine controls.

Bénassy-Quéré et alii. (2004) show that, for bilateral FDI across OECD countries, a
one percentage point rise in the effective average tax rate (EATR) leads to a fall in
inward FDI by 3%, which is consistent with de Mooij and Ederveen’s results. However
they also find that a one percentage point rise in public investment as a share of total
public expenditures raises inward FDI by 13%. Hence, a country that would
simultaneously raise its EATR by four percentage points and its public investment ratio
by one percentage point would keep inward FDI unchanged, other things equal. This
shows that there is indeed a trade-off to be made between taxation and the provision of
public infrastructures. However, the use of public investment as a proxy for public inputs
may be discussed. First, FDI may be attracted by high public investment just because
higher public investment means higher demand for construction, utilities, business
services, whereas the bulk of public consumption is made of the production of public
services, hence of public employment. Second, as illustrated in the previous section, high
investment may occur in countries that want to catch up from low infrastructure level.
This latter point is especially relevant in new member states. Here we use a stock
measure of public input as a proxy for the provision of public goods.

The empirical test proposed below relies on US FDI to EU member states (Bureau of
Economic Analysis database). This choice is motivated by the relative large size of this
sample (US FDI towards 18 EU members for 11 sectors over 1994-2002)21 and by its
consistency (only one reporting country, one methodology, one taxation scheme of
repatriated profits). Indeed, this dataset has been widely used in the literature (see Hines,
1999). Graph 10 below shows that, although US investment represents a different share
of total inward FDI in the various countries of the sample, the ranking of our countries as
destinations of US investment is consistent with their ranking in terms of total inward
investment.

                                                          
21 The 18 EU countries are EU15 plus the Czech Republic, Hungary and Poland. The 11 sectors
are chemicals, electric & electronic  goods, food, metals, machinery, finance (except banking),
wholesale trade, information, transport equipment, other industries and services.
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Graph 10

We test whether the competition of EU member states to attract US FDI hinges on
taxation and public factors simultaneously. Even though the data does not allow us to
discuss whether a qualitative differentiation would make sense in Europe (the sectors are
too broadly defined), the very existence of double competition (on tax rates and on
public input), if empirically supported, would in itself have important policy
implications, as developed in the theoretical section of this paper. Additionally, it is
possible that the semi-elasticity of FDI to taxation depends itself on the quantity or
quality of public inputs available in the destination country. The large dimension of the
dataset allows us to test this hypothesis by interacting taxation with dummies for groups
of countries displaying different levels of public input.

3.1. The data

We intend to explain the stock of capital expenditures by US majority-owned affiliates
in 18 EU members for eleven industries over 1994-2002. Both flows and stocks of FDI
have been studied in the literature. Working on stocks has several advantages. First, it is
consistent with our theoretical model which presents decisions on capital stocks –
arguably without transaction costs. Second, stocks are net of capital depreciation, which
again fits the theoretical model better than flows. Third, stocks account for foreign direct
investment being financed through local capital markets, hence it is a better measure of
capital ownership (Devereux and Griffith, 2002). Fourth, stocks are much less volatile
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than flows which are sometimes dependent on one or two large take-overs, especially in
relatively small countries. Finally, stocks are never negative, which allows us working
on logarithms, hence estimating elasticities and semi-elasticities.

Following the literature on FDI22, inward FDI in country i, sector j and year t is
explained by five groups of variables:

(i) Market and economic geography variables: according to the economic
geography literature (see Baldwin et al., 2003),  the combination of returns to
scale and trade costs leads the following factors to matter as far as inward FDI
is concerned:

- market size;
- market concentration;
- market access;
- agglomeration economies.

Within the European union, the first three factors can be combined through
defining a market potential which is the weighted sum of domestic and foreign
GDP, the weights being based on internal and external distances (see Harris,
1954; Head and Mayer, 2003). Internal distance attempts to capture internal
transportation costs, whereas external distance covers transportation costs
encountered when serving  European foreign markets from the base country.

Here we account separately for domestic GDP, internal distance and external
distance. The reason is that there is no reason a priori for FDI to react the same
way to the three factors. If, for instance, frontier effects remain significant in
the EU, external distances cover higher costs than internal ones. The exact
definition of each variable is provided in the box.

Both the dependent variable (FDI) and the market size variable (GDP of the
host country in log, LGDPit) are expressed at constant domestic prices but
current dollars. Hence when currency i appreciates against the USD, the GDP
of country i rises in USD. If the volume of FDI stays constant, FDI in current
USD rises exactly as if real GDP was increasing. However US investors may be
tempted to either reduce the volume of FDI (because local costs are higher once
converted into USD) or to increase if (because of higher purchasing power of
the target market or because local capital is more expensive). Since this is an
empirical question, the nominal exchange rate is added to GDP as a separate
explanatory variable. This variable is lagged one year to avoid reverse
causality.

Internal distance (LDISTIi)  is conventionally measured as the log of the sum
of internal distances. Hence it is a measure of market density: for a given GDP,
a larger country is less attractive due to higher internal transportation costs.

                                                          
22 See, for instance, Eaton and Tamura (1994), Wei (2000), or Bloningen and Davies (2000, 2002),
Head and Mayer (2004), Bloningen (2005),
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External distance (LDISTEi) is measured as the log of the sum of distances
from country i to each other destination country of the sample. We did not
weight bilateral distances because doing so would have lead to high correlation
with the public capital variable.

Finally, the potential for agglomeration economies are difficult to disentangle
from market potential since it also relies on size. Head and Mayer (2003) use
the number of firms of the specific sector originating from the same country
already in the destination region. However they work on a specific, firm-level
dataset of Japanese firms. Here we use the share of employment in the specific
sector in the destination country (AGGLOit) as a proxy for agglomeration
economies. The idea is that US multinationals will be attracted by specialisation
in their sector in the destination country. The underlying assumption is that they
will benefit from agglomeration economies whatever the nationality of the
firms already in place are not US.

(ii) Labour costs and practices : although the literature is not much encouraging
to include (log of) labour costs as a determinant of FDI (see, for instance,
Wei, 2000) we include a sector-level unit labour cost (LULCijt) as a control
variable. As detailed in the box, unit labour costs are expressed in current
dollars. Fortunately, the correlation with the nominal exchange rate is only
35%. This is because there is substantial cross-industry dispersion in unit
labour costs, and because nominal exchange rates by definition do not
account for wage differentials. A measure of labour market flexibility
(concerning hiring and firing practices) is added as a control variable.

(iii) Corporate taxation: two measures of corporate tax rates are successively
used: statutory rates (STATUTit) and effective average tax rates (EATRit).
Although in principle the EATR is a more accurate measure of corporate
taxation, its calculation relies on a number of assumptions:23 type of
investment (real estate, machinery, intangibles, inventories, financial assets),
source of finance (retained earnings, equity, debt), inflation rate, interest rate
and, of course, the pre-tax rate of return of the investment. For the sake of
comparability, homogenous assumptions are generally made for the different
countries. Here we rely on EATRs calculated at the ZEW on the basis of a
20% pre-tax return and a 2% inflation rate.24 These two assumptions may not
apply to all EU countries. For instance, pre-tax returns are likely to be lower
in EU15 countries than in NMS whereas the reverse is likely to apply for
inflation rates. The composition of investment is also assumed the same
across sectors, which is also a heroic assumption. As argued by Overesch,
(2005), the main source of differences in EATR across countries is

                                                          
23 The methodology was first proposed by King and Fullerton (1984).
24 We are grateful to Michael Overesch for kindly providing the data.
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differences in statutory rates. Hence, although less accurate because they fail
to account for differences in tax bases, statutory rates can be used as measures
of tax incentives to FDI.

(iii) Public infrastructure: the measure of public infrastructure is probably the
most difficult one. We use the volume of public capital stock per square meter
as a proxy for public infrastructure. Because size effects are already
accounted for by GDP, it is not possible to include the level of public capital
in the equation. Since public capital is a stock, it is natural to report it on a
stock variable such as population or country surface. As a first step, we used
public capital per capita. However this variable happened to be highly
correlated with external distance, peripheral countries having less public
capital per capita. Since we did not want to drop external distance which is a
traditional, geographic determinant of FDI, we chose to introduce the public
capital in constant dollars per square meter. Such measure of capital is
straightforward for transportation infrastructure which is likely to form the
bulk of public capital. Note that, consistent with our theoretical framework, it
does not account for congestion.

(iv) Household-oriented public goods: social public expenditures (SOCEXPit

and HEALit) and health public expenditures as a share of GDP; these two
variables are unlikely to impact directly on private capital productivity, hence
they are not expected to attract FDI, at least in the framework of the model
exposed in the theoretical part; they could even repel FDI if foreign direct
investors are expecting higher tax pressure in the future as a result of higher
social expenditures. The correlation of the two variables with GDP is low (25
and 43% for SOCEXPit and HEALit respectively), which is consistent with
having a flow (of expenditures, of GDP) on both the numerator and  the
denominator of the ratio.

Box: the variables used in the regressions

LFDIijt denotes the logarithm of the stock of capital expenditures by US majority-
owned companies located in country i, sector j, year t (50% ownership at least), deflated
by the local investment price index (100 in 2000), in current USD. Source: Bureau of
Economic Analysis (FDI in USD) and OECD (investment price index in local currency).

LGDPit is the logarithm of GDP in country i at year t at year 2000 price, converted into
USD at current exchange rates. Source: OECD.

LDISTIi is the logarithm of internal distances in country i (source: CEPII’s web page).
LDISTEi is the logarithm of the sum of distances from country i to each of the other

destination countries of the sample.
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AGGLOijt is the share of sector j in total employment of country i in year t. Source:
STAN-OECD (rev3) database. Due to differences in sector coverage between STAN and
BEA databases, some approximations had to be made and the shares do not sum to unity
in each country over our sectors.

LEXCHit denotes the current nominal exchange rate index against the USD, based 100
in 2000. Source: OECD. For EMU countries, the exchange rate prior to 1999 is re-
calculated with fixed conversion rates between each currency and the euro (conversion
rates are available on  ECB’s website). The nominal exchange rate is lagged one year to
avoid reverse causality from inward FDI to the exchange rate. A rise denotes an
appreciation of the domestic currency against the USD.

LULCijt is the unit labour cost in country i, sector j, year t, in current USD. Unit labour
cost indices in USD (100 in 2000) are multiplied by the real exchange rate of each
country against the USD in 2000 (100=PPP, >100 if domestic currency overvalued
compared to PPP, <100 in the reverse case). Sources: STAN-OECD database for unit
labour costs, World Bank-WDI for real exchange rates against the USD. Missing data
were filled by using the growth rate of unit labour cost indices for the whole economy
(OECD). The latter index was also used to construct unit labour cost levels for the whole
economy (used in the aggregate equation).

FLEXit measures hiring and firing practices on labour market. Source: Fraser variable
5bii. The original data is provided every 5 years before 2000, every year from 2000
onward. It is interpolated here to get annual data. A higher value points to more
flexibility.

TAXit is the corporate tax rate in country i and year t. Two measures are successively
used: statutory rates (STATUT, sources: Michael Devereux’s web page and Eurostat),
and effective average tax rates (EATR, source: Overesch, 2005).

PUBKit is the net stock of public capital in million USD at constant prices per square
km. Source: surfaces are from the World Bank, public capital is from Christopher
Kamps (2004), updated for 2002 using Eurostat public investment figures. For the Czech
Republic, Hungary and Poland, which are missing in Kamps’ database, we use the index
of public infrastructure constructed by Ayalp et al. (2004) for 2002, which we re-scale
by using the ratio of public capital to public infrastructure in Germany the same year.
We then recover the whole series of public capital in the four countries using Eurostat
public fixed capital investment series and the same depreciation factor as in Kamps
(2004). For Luxembourg, which is also missing in Kamps’ database, the public capital
ratio is assumed to be the average between the Dutch one and the Swiss one in 2002. The
whole series is then obtained the same way as for the three NMS. Note that the capital
stock is that of the general government. Hence it includes local infrastructures but also
defence.

HEALit denotes health expenditures as a share of GDP in country i at time t. Source:
OECD.

SOCEXPit is social expenditures from public institutions as a share of GDP in country i
at time t. Source: Eurostat.
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The correlation matrix of the variables is provided in Appendix A. We checked that
there is no obvious colinearity between explanatory variables. Before turning to
econometric estimation, it is necessary to raise the question of possible reverse causality
from inward FDI to corporate tax rates and public capital. Indeed, the optimal tax rate
may well depend on business attractiveness. In addition, inward FDI mechanically raises
tax receipts which can be used to increase the stock of public capital. These issues can
partially be tackled by lagging tax rates and public capital variables in the estimations.
However this does not impede reverse causality in the cross-section dimension, i.e.
attractive territories to enjoy higher tax rates, higher tax receipts and higher public
capital stocks.

Clausing (2005) shows that there is a hump-shape relationship between corporate
statutory tax rates and corporate tax receipts: a rise in the statutory rate first raises
corporate tax receipts because the negative impact on the tax base is dominated by the
positive impact of higher rates; however for high rates, a further increase reduces tax
receipts, as in the Laffer curve. The interesting point is that the maximum receipt is
obtained with a statutory rate of 33%, which is close to the median of our sample (35%).
Hence, a rise in the statutory tax rates will have equal probabilities of raising or reducing
tax revenues. Additionally, Slemrod (2004) shows the statutory tax rate to have a non-
significant influence on public expenditures. Hence, statutory rates and public capital
variables are likely to have no mechanical relationship, and funding public capital by
attracting FDI through tax cuts is unlikely to be a prominent phenomenon.

For our sample of countries and over 1995-2002, the correlation between statutory tax
rates and corporate tax receipts (in % of GDP)25 is close to zero (–2%). Restricting the
correlation to the cross-section dimension, the average correlation is –17%, meaning that
countries with lower statutory tax rates tend to receive slightly more corporate tax
receipts. These receipts can be used to increase public capital. Indeed, there is a 38%
correlation between corporate tax receipts and public capital in the cross-section
dimension. Hence, to the extent that US inward FDI raises domestic corporate tax
receipts, public capital could be thought as endogenous.  However US inward investment
happens to have very low contribution to the volatility of tax receipts. Indeed, the
correlation between both variables is only 1% (0.1% in the cross-section dimension).
This may be due to the fact that FDI in general, and US FDI in particular, represent a
limited share of private capital. The highest share is obtained in Ireland where US capital
stock represents 40% of GDP in 2004. Assuming a capital to GDP ratio of 2, this means
that 20% of Irish capital is owned by US multinationals. For other countries, this
percentage is much smaller and the sample average for US FDI stock is only 5.6% of
domestic GDP. Hence, reverse causality from US FDI to public capital is unlikely to be
a prominent feature of our data. This is another advantage of working on US data.

                                                          
25 Corporate tax receipts are provided by the European Commission (2005).



TAX AND PUBLIC INPUT COMPETITION 35

3.2. Econometric results

The baseline equation is the following:

LFDIijt = a0 + a1 LGDPit + a2 LDISTIi + a3 LDISTEi + a4 AGGLOijt

+ a5 LEXCHit + a6 LULCijt + a7 FLEXit (21)
+ a8 STATUTit + a9 PUBKit + uijt

where the variables are detailed in the previous section. We expect a1 , a4 > 0, a2,
a3  < 0, a6 < 0, a7 > 0, a8 < 0, a9 > 0 and a5 ambiguous.

We start with OLS estimations, hence Equation (21) is estimated by pooling the data.
The first column of Table 1 presents the results obtained with aggregate FDI (dropping
the j subscript and the agglomeration variable, the latter having no meaning at the
aggregate level). The other columns report the results obtained with sector-level data.
Column (2) reproduces the estimates obtained when only the exchange rate is lagged.
Column (3) controls for possible endogeneity of a number of other explanatory variables
(GDP, agglomeration, statutory tax rate, public capital, unit labour costs) by lagging
them one period. Finally, Column (4) reports estimations obtained when dropping
sector-specific variables (AGGLO, LULC) and correcting for clustered residuals through
the Moulton correction.26 This estimation is interesting since it is based on a higher
number of observations.

Note that all explanatory variables have a meaning in the cross-section dimension,
which allows us to interpret OLS estimations as well as panel estimations. The nominal
exchange rate is the only index variable in the right hand-side of Equation (21). It must
be interpreted as the relative exchange rate compared to 2000. A value exceeding 100 on
average across the time sample means that on average, the exchange rate has been higher
than in 2000. The level of the exchange rate in 2000 is included in the unit labour cost
variable (see Box).

 In this first set of estimations, all market and economic geography variables are
correctly signed, and all are significant but internal distance in sector-level estimations.
In the latter case, the non-significance may be due to different sensitivity of sectors to
transportation costs. Indeed, additional estimations (not reported here) show that the
coefficients on internal distance are significantly different across sectors. Interestingly,
the coefficients obtained on distances variables are different from the coefficients of
GDP, at the 10% level for internal distance and at the 5% level for external distance (for
aggregate FDI), which legitimates our specification that separates GDP from distance. In

                                                          
26 See Moulton (1990). We are grateful to one referee for suggesting this correction.
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the sector-level estimations, the coefficient on the agglomeration variable is highly
significant and positive: a 1 percentage point rise in the sector’s employment share in the
destination country leads US FDI in this sector/country to increase by 2.3%.27

The coefficient on the (lagged) nominal exchange rate is positive, although not always
significant. This means that an exchange-rate appreciation leads the FDI volume to
increase: the demand-side effect (higher purchasing power in the target country) seems
to dominate the supply-side effect (higher costs). This is consistent with the positive
(although rarely significant) coefficient obtained on unit labour costs, meaning that
higher costs tend to either attract more FDI or have no impact. Although counter-
intuitive, these results are not isolated in the literature (see Wei, 2000, Head and Mayer,
2004, Bénassy-Quéré et al. 2005). They can be explained by demand effects or by ill-
measurement of labour productivity (see Devereux and Griffith, 1998 who also find unit
labour costs to be non-significant determinants of US FDI in Europe).28 Note that the
labour flexibility variable is either non-significant or weakly significant with the wrong
sign in this first set of estimations.

The coefficient on the statutory tax rate is negative and significant at the 1% level. The
semi-elasticity of inward FDI to the tax rate (-7.7 on aggregate data, -5.7 on sector-level
data) is in line with what can be expected with our methodology (see de Mooij and
Ederveen, 2005). Public capital is correctly signed and significant at the 5% or 10%
levels in the desaggregated estimations. It is positive but insignificant in the estimation
performed on aggregate FDI.  Note that the use of sector-level data raises the number of
observations from 126 (Column (1)) to 938 (Columns (2)-(3)) or 1078 (Column (4)),
allowing for more accurate estimates. The table shows that the results are robust across
the specifications. The Hausman test performed on the basis of Columns (2) and (3)
allows us to conclude that there is no endogeneity problem in the regressions, in the time
dimension. On this basis, we can rely on Column (2) as the baseline in the following.

                                                          
27 An attempt was also made to include the percentage of inhabitants who cannot speak English as
one additional control variable. This variable did not appear significant but other coefficients were
unchanged. The results are available from the authors.
28 By restricting their sample to FDI flowing to Central and Eastern European countries,
Carstensen and Toubal (2004) were able to find a negative impact of unit labour costs on inward
FDI. In our sample, new member states are a minority (only three countries).
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Table 1: baseline econometric results, OLS

Dependent
OLS

aggregated
Baseline OLS
sector-level

Lags1a Moulton

Variable: LFDI (1) (2) (3) (4)

LGDP 1.324*** 1.263*** 1.235*** 1.186***
 0.139 0.094 0.094 0.147
LDISTI -0.759** -0.309 -0.248 -0.177

0.319 0.221 0.215 0.308
LDISTE -0.444** -0.544*** -0.517*** -0.515***

0.184 0.124 0.132 0.130
AGGLO - 0.023*** 0.023*** -

0.005 0.005
LEXCH(-1) 0.021 0.816*** 1.821** 0.757

0.460 0.297 0.316 0.503
LULC 1.230*** 0.122 0.028 -

0.428 0.298 0.267
FLEX -0.110* -0.004 0.011 0.018
 0.059 0.034 0.033 0.033
STATUT -7.694*** -5.684*** -5.718*** -5.438***
 1.075 0.835 0.782 1.497
PUBK 0.085 1.078** 1.159** 1.282*
 0.803 0.536 0.531 0.645
Nb obs 126 938 978 1078
R-squared 0.9154 0.6375 0.6313 0.6155
Root MSE 0.7068 1.1762 1.1798 1.2036

Hausman test (p-value)b - - 0.8732 -

*** significant at 1% ; ** significant at 5% ; * significant at 10%.
a LGDP, LEXCH, STATUT, PUBK, LULC and AGGLO are lagged one year.
b null hypothesis: exogeneity of GDP, AGGLO, LULC, TAX, PUBK (equal coefficients for these
variables in columns (3) and (1)).

As a second step, we perform several robustness checks within this OLS setting. In
Table 2, the first column reproduces the baseline estimation obtained from Table 1. The
same estimation is then carried out while substituting the EATR for the statutory rate,
without lags (Column (2)) and with lags (Column (3)). The coefficient on the EATR is
significant at the 1% level and the semi-elasticity (-6.0 or -6.4 depending won whether it
is lagged or not) is slightly higher than with the statutory rate in absolute value, which a
standard result (see de Mooij and Ederveen, 2005). In these two estimations, the
coefficient on public capital is still positive, but it is only significant (at the 10% level)
when lagged. The other coefficients of the model are broadly unchanged.
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Table 2: OLS estimations, robustness checks

Dependent Baseline EATR Lags2a SocExp
Variable:
LFDI (1) (2) (3) (4)

LGDP 1.263*** 1.363*** 1.321*** 1.233***
 0.056 0.107 0110 0.960
LDISTI -0.309 -0.296 -0.157 -0.023

0.221 0.227 0.237 0.220
LDISTE -0.544*** -0.626*** -0.590*** -0.578***

0.124 0.122 0.138 0.129
AGGLO 0.024*** 0.023*** 0.021*** 0.021***

0.005 0.005 0.005 0.005
LEXCH(-1) 0.816*** 1.169*** 1.53*** 0.932***

0.298 0.326 0.353 0.299
LULC 0.123 0.185 0.031 0.288

0.236 0.244 0.290 0.246
FLEX -0.005 -0.026 -0.019 0.008
 0.035 0.037 0.039 0.034
STATUT -5.685*** - - -3.597***
 0.836 0.797
EATR - -6.046*** -6.448*** -

0.966 1.011
PUBK 1.078** 0.747 0.997* 1.287**
 0.536 0.562 0.590 0.534
HEAL - - - -0.080**
 0.041
SOCEXP - - - -0.112***
 0.015

Nb obs 938 938 864 938
R-squared 0.6375 0.6307 0.6198 0.6649
Root MSE 1.1762 1.1873 1.1908 1.1321

*** significant at 1% ; ** significant at 5% ; * significant at 10%.
a: LGDP, LEXCH, EATR, PUBK, LULC and AGGLO are lagged one year.

Column (4) of Table 2 reports the results obtained when two household-specific public
expenditure variables (SOCEXP and HEAL) are added to the baseline model. Strikingly,
both coefficients are significantly negative, meaning that higher household-specific
expenditures have a negative impact on inward FDI. Other coefficients are unchanged,
except that on the statutory tax rate which falls but stays significant at the 1% level and
in line with the range found in the literature.

In a third step, fixed effects are introduced. One prominent feature of our dataset is the
limited variance of some of the explanatory variables in the time dimension, contrasting
with both country and sector dimensions. This is of course the case of the two distance
variables, but it is also the case of public capital and tax rates. For instance, three
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countries (Austria, Spain, Sweden) have constant statutory tax rates over the period,
whereas the cross-country coefficient of variation of statutory rates generally lies around
20%. For public capital, the coefficient of variation over time is often very low (below
5%). Only in new member states does it reach relatively high levels (22% in Poland). By
contrast, the cross-country dispersion exceeds 100% in 2002 and stands for 67% of the
total variance. Hence panel data analysis with country fixed effects is unlikely to provide
very useful results about double competition on tax rates and public inputs. To see
whether this is correct, only one series of fixed effects (either on sectors, time or
countries) is introduced in each regression.

Table 3 presents the results. For the sake of comparison, Column (1) recalls the
baseline results with OLS. When moving to panel estimations, one of the two distance
variables has to be dropped for colinarity problems. Here the results without internal
distance are presented. As shown in Appendix B, keeping the internal distance instead of
external distance leads to the same results. Column (2) reports the results with sector
fixed effects. They are basically unchanged compared to the baseline, except that public
capital is now significant at the 1% level. In Column (3), the results obtained with time
fixed effects are reported. Tax and public capital variables stay significant at the 1%
level, but the sign of the coefficient on the nominal exchange rate is now reversed:
countries with stronger currencies tend to attract significantly less FDI.29 The last
column reports the results obtained with country fixed effects. Strikingly, corporate
taxation, public capital but also GDP are no longer significant. This is consistent with
their very low variance in the time dimension. Now only two variables have significant
impact on inward FDI, along with fixed effects: the agglomeration variable, and unit
labour costs, the latter now being ‘correctly’ signed. Country fixed effects are detailed in
Column (6). They are positive in large countries and in three highly attractive countries –
Belgium, Ireland and the Netherlands. Ireland benefits from a very low tax rate whereas
the Netherlands is the country with the highest capital ratio. Finally, Belgium enjoys its
central position in the European Union. Hence, fixed effects can themselves be explained
by size, distance, corporate taxation and public capital.

As explained in the box, we had to construct a proxy for public capital in the three
NMS of the sample. To test whether this may affect our results, we performed panel
estimations while removing these three countries from the sample. The results are
reported in Appendix B. Interestingly, the coefficient found on public capital is higher
on this restricted EU15 sample whereas there is not much difference for the semi-
elasticity to the tax rate. Hence US FDI may be more sensitive to public capital in the
EU15 than in the NMS, although this result is fragile since it does not stand for the OLS
regression.

                                                          
29 This is not inconsistent with previous results since we concentrate here on the cross-country
dimension.
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Table 3: econometric results, panel estimations

Dependent OLS Sectors Time Countries Fixed effects
Variable:
LFDI (1) (2) (3) (4) (6)
LGDP 1.263*** 1.138*** 1.066*** 0.327 Aut -0.796***
 0.056 0.035 0.043 0.871 Bel 1.214*
LDISTI -0.309 - - - Cze -1.276

0.221 Den -1.150***
LDISTE -0.544*** -0.658*** -0.711*** -0.092 Fin -1.498**

0.124 0.185 0.213 0.499 Fra 1.243
AGGLO 0.024*** 0.027*** 0.022*** 0.019*** Ger 2.194

0.008 0.005 0.005 Gre -2.305***
LEXCH 0.816*** 0.751*** -2.101*** 0.456 Hun -1.035

0.298 0.269 0.678 0.437 Irl 0.591
LULC 0.123 0.314 -0.190 -0.506* Ita 0.984

0.236 0.211 0.253 0.271 Lux -0.914
FLEX -0.005 0.028 -0.053 0.079 Net 2.701
 0.035 0.027 0.033 0.073 Pol -0.843
STATUT -5.685*** -5.486*** -4.978*** 1.782 Por -1.351
 0.836 0.551 0.642 1.633 Spa 0.339
PUBK 1.078** 1.953*** 1.679*** -4. 529 Swe -0.728
 0.536 0.342 0.398 4.775 Uk 2.633*
Nb obs 938 938 938 938
R-squared 0.6375 0.7311 0.6467 0.7021
Root MSE 1.1762 1.0181 1.1656 1.0757

*** : significant at 1% ; ** : significant at 5% ; * : significant at 10%

The final step of the analysis consists in looking at possible heterogeneities in the
reaction of the countries to tax and public input variables depending on: (i) size, (ii) trade
openness, and (iii) the existing stock of public capital. The rationale for (i) and (ii) relies
on the traditional tax competition literature, which shows that small, open countries have
more incentive than large, relatively closed ones to cut taxes, because the perceived
elasticity of capital to taxation is higher. In turn, (iii) rests on the theoretical model
which derives the tax elasticity of private capital for a given level of public input G:

Deriving this elasticity with respect to G leads to:
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Under the assumption already mentioned that f”’KGK < 0, this partial derivative is
negative, meaning that capital is less elastic to the tax rate in countries spending more on
public input.

To study such heterogeneity, we introduce three sets of dummy variables. Each
dummy variable divides the sample into two groups of countries depending on size,
openness and public capital, successively. Then, these dummies are interacted with tax
rates in the estimations. The list of countries in each group is provided in Appendix C.30

The results are reported in Table 4. Strikingly, all semi-elasticities of FDI to tax rates
appear significant and negative, and their differences across the various groups of
countries are not significant. Hence, the incentive to cut taxes (while keeping public
capital constant) is not significantly different depending on country size, trade openness
or on the initial level of public capital. The coefficient on public capital itself is
relatively stable across the specifications except when tax rates are interacted with the
size dummy. These results then can be interpreted as an additional robustness check of
baseline results.

On the whole, our econometric results do not contradict the theoretical model showing
that both public inputs and corporate tax rates matter for attracting foreign capital. It
remains to be seen whether a high tax, high public capital strategy is rewarding
compared to the reverse strategy. According to our estimations31, a rise in public capital
by 1 USD million per square km raises inward FDI by 1% approximately, whereas a 1
percentage point rise in the corporate tax rate reduces inward FDI by around 6%. In the
case of France, for instance, each percentage point of statutory tax rate raises a USD
billion 1,000 tax revenue, approximately. Hence, in order to fund an increase in  public
capital by USD billion 0.001 per square km (i.e. a total of USD billion 551.5), the
statutory rate needs to increase by 0.5 percentage point, which reduces inward FDI by
3%. If the increase of public capital is only financed by the corporate tax, it will induce a
net decrease of inward FDI of 2% for France: for this country, a strategy consisting in
cutting both corporate taxation and public capital would be rewarding in terms of US
FDI.

Table 5 below performs the same calculation for each country of the sample. The net
impact of rising the corporate tax rate in order to finance a rise in public capital by 1
USD million per square meter is negative in almost all countries and the net cost is
especially high in Sweden, Finland and Poland. When positive, the net gain is very
small. Hence this strategy is not rewarding if only financed by corporate taxation, which
confirms our theoretical predictions. This means that either households must contribute
to this effort on the ground that public goods raise their utility, or that countries with low

                                                          
30 Trade openness is defined here as the sum of exports and imports over GDP in 2003, source
OECD. Size is based on our GDP variable. Public capital is based on our PUBK variable.
31 Here we use the orders of magnitude obtained on the whole sample.
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levels of public capital initially (such as the Czech Rep., Ireland, Poland and Hungary)
will feel little incentive to move to another high tax, high public input equilibrium. The
situation is different for those countries, such as Germany, France or the Netherlands,
which  have already invested in public capital. Their high level of public capital can
attract foreign investment, although it does not reduce the elasticity of foreign
investments to taxation.  Since such capital also raises households’ utility, there is a
rational for staying in this high public capital equilibrium.

Table 4: OLS estimations, country groupings

Dependent
Variable:

Baseline Country Size Trade
openness

Public
expenditure

LFDI (1) (2) (3) (4)
LGDP 1.263*** 1.031*** 1.265*** 1.574***
 0.056 0.103 0.098 0.117
LDISTI -0.309 -0.201 -0.307 -0.831***

0.221 0.221 0.222 0.253
LDISTE -0.544*** -0.455*** -0.544*** -0.517***

0.124 0.124 0.124 0.124
AGGLO 0.024*** 0.021*** 0.023*** 0.021***

0.005 0.005 0.005 0.005
LEXCH 0.816*** 0.784*** 0.819*** 0.787***

0.298 0.291 0.299 0.299
LULC 0.123 -0.003 0.119 0.267

0.236 0.231 0.237 0.244
FLEX -0.005 0.059* -0.005 0.019
 0.035 0.035 0.035 0.034
STATUT -5.685*** - - -
 0.836

Small - -6.309*** - -
0.848

Large - -4.041*** - -
0.862

High openness - - -5.653*** -
0.871

Low openness - - -5.699*** -
0.841

High public cap - - - -7.037***
0.884

Low public cap - - - -4.974***
0.849

PUBK 1.078** 0.756 1.051* 1.146**
 0.536 0.531 0.574 0.534
Nb obs 938 938 938 938
R-squared 0.6375 0.6486 0.6376 0.6441
Root MSE 1.1762 1.1588 1.1768 1.1663

*** significant at 1% ; ** significant at 5% ; * significant at 10%.
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Table 5: impact of a rise in public capital by 1 USD bn, financed by corporate tax

USD bn
raised by 1 pp
corporate tax

Surface
in sq km

Rise in corporate
tax needed

(percentage points)

Net impact on inward FDI
(%)

Austria 145 83860 5.8 -2.5
Belgium 189 30510 1.6 0.0
Czech Republic 105 78870 7.5 -3.5
Denmark 167 43090 2.6 -0.6
Finland 195 338150 17.3 -9.4
France 1055 551500 5.2 -2.1
Germany 306 357030 11.7 -6.0
Greece 141 131960 9.4 -4.6
Hungary 87 93030 10.7 -5.4
Ireland 289 70270 2.4 -0.5
Italy 766 301340 3.9 -1.4
Luxembourg 59 2586 0.4 0.7
Netherlands 449 41530 0.9 0.4
Poland 123 312690 25.4 -14.2
Portugal 133 91980 6.9 -3.1
Spain 636 505990 7.9 -3.8
Sweden 181 449960 24.9 -13.9
UK 1407 242910 1.7 0.0

Source: authors’ calculations based on econometric estimates, WDI2005 and European
Commission (2005a).

4. CONCLUSION

Although the idea of capital running from high tax countries to low tax ones is
extremely widespread and popular, it may be misleading.  Both the theoretical analysis
and the empirical results suggest that focusing solely on the tax side of the competition
for the location of multinationals may be unduly restrictive. On the whole, our results do
not infirm the idea that public infrastructure belongs to the relevant factors, along with
tax rates, geography, market size and agglomeration effects, that explain the
attractiveness of countries. In this respect, this paper is the first one investigating and
exhibiting a relation that could be a causal one from public infrastructure to inward FDI.
At the very least, the results found in this paper should stimulate the research to infirm or
confirm our results.
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There is little doubt that high tax member states are facing strong pressure to cut
corporate taxation. However, this does not mean that corporate tax rates will converge
towards zero or the same positive lower bound whatever the country. For taxes can be
used to raise the quantity and quality of public infrastructures, education and more
generally public services, which in turn can raise private capital productivity. Hence it
may be rational for investors to stay in a relatively high-tax country, if they find
compensation in terms of quantity or quality of public use.

Provided multinationals are heterogeneous concerning their use of public factors, the
competition for international capital could result in an either vertical or horizontal
specialisation where each government would choose to attract a certain type of activities
through the provision of the adequate public factors. In case of a vertical differentiation,
an asymmetric equilibrium between high tax/spending countries and low tax/spending
ones would emerge. Graphs 2 and 3 suggest indeed that such equilibrium prevails
currently. Then, the ‘race to the bottom’ documented by Graph 1 may not lead to the
same lower bound tax rate for every European country. The defence of tax
harmonization in this setting is more difficult since it can be viewed as an instrument for
advanced countries to prevent the new comers to play their relative comparative
advantages.

Still, both our theoretical setting and econometric results show that financing a rise in
public capital through a corporate-tax increase reduces the attractiveness of a country.
This means that either such investment must be covered at least partially by other taxes,
or public capital is bound to decline. The policy implications for high tax countries like
France or Germany are easy to uncover. These countries have already made the choice
of a high provision of public goods. Hence the question for them is less the absolute
level of taxes than the efficiency of the public sector. They could find a way to draw
large amounts of capital from abroad despite high taxation through providing appropriate
public infrastructures and high quality services. However that such a choice is costly
both in terms of public resources and in terms of a lesser provision of household-specific
public goods such as health care or inter-personal redistribution. The pressure on the
public sector to raise its efficiency will be all the more acute as the provision of these
household-specific public goods is high. For these countries, international tax
competition could act as a vector for rising public sector efficiency rather than as a
driving force to a ‘race to the bottom’.
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APPENDIX A: Correlation matrix

LGDP LDISTI LDISTE LEXCH(-1) FLEX STATUT EATR PUBK LULC AGGLO HEAL SOCEXP
LGDP 1.0000
LDISTI 0.5471 1.0000
LDISTE -0.2540 0.3508 1.0000
LEXCH(-1) -0.2217 -0.0198 0.0665 1.0000
FLEX -0.3871 -0.3231 -0.1619 0.1928 1.0000
STATUT 0.3193 -0.0019 -0.0887 0.0542 -0.2709 1.0000
EATR 0.5747 0.1981 -0.1482 0.0950 -0.4130 0.7961 1.0000
PUBK 0.3989 -0.4618 -0.6124 -0.1565 -0.1385 0.2987 0.3303 1.0000
LULC 0.0060 0.1519 0.0708 0.3544 0.2623 0.0505 0.0429 -0.1636 1.0000
AGGLO 0.0239 0.0306 -0.0016 -0.0537 0.0355 -0.0657 -0.0666 -0.0065 0.0583 1.0000
HEAL 0.4318 0.0827 -0.1063 -0.0753 -0.3687 0.3332 0.4168 0.2952 -0.2706 -0.0096 1.0000
SOCEXP 0.2537 0.2830 -0.1185 0.0330 -0.1513 0.2276 0.2687 -0.0442 -0.0133 -0.0636 0.3149 1.0000
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APPENDIX B: Robustness checks

Table B-1: panel estimations, internal distance instead of external distance

Dependent OLS Sectors Time Countries Fixed effects
Variable:
LFDI (1) (2) (3) (4) (6)
LGDP 1.263*** 1.396*** 1.311*** 0.327 Aut -0.816***
 0.056 0.075 0.087 0.871 Bel 1.118
LDISTI -0.309 -0.579*** -0.534*** -0.189 Cze -1.294

0.221 0.174 0.199 1.021 Den -1.236***
LDISTE -0.544*** - - - Fin -1.432

0.124 Fra 1.405
AGGLO 0.024*** 0.028*** 0.022*** 0.018*** Ger 2.327*

0.008 0.005 0.005 Gre -2.341***
LEXCH 0.816*** 0.691*** -2.171*** 0.455 Hun -1.056

0.298 0.259 0.681 0.437 Irl 0.526
LULC 0.123 0.326 -0.181 -0.506* Ita 1.064

0.236 0.211 0.254 0.271 Lux -1.251
FLEX -0.005 0.021 -0.057 0.079 Net 2.624
 0.035 0.027 0.034 0.073 Pol -0.752
STATUT -5.685*** -6.281*** -5.787*** 1.782 Por -1.425**
 0.836 0.555 0.646 1.633 Spa 0.445
PUBK 1.078** 1.166** 1.085* -4. 529 Swe -0.618
 0.536 0.544 0.629 4.775 Uk 2.712**
Nb obs 938 938 938 938
R-squared 0.6375 0.7306 0.6453 0.7021
Root MSE 1.1762 1.019 1.168 1.0757

*** significant at 1% ; ** significant at 5% ; * significant at 10%
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 Table B-2: panel estimations, EU15 sub-sample

Dependent OLS Sectors Time Countries Fixed effects
Variable:
LFDI (1) (2) (3) (4) (6)
LGDP 1.376*** 1.165*** 1.101*** 0.581 Aut -0.923***
 0.103 0.038 0.049 0.869 Bel 0.961*
LDISTI -0.525** - - - Cze -

0.230 Den -1.258***
LDISTE -0.507** -0.445** -0.401*** -0.351 Fin -1.369

0.132 0.212 0.246 0.516 Fra 0.592
AGGLO 0.027*** 0.025*** 0.025*** 0.021*** Ger 1.411

0.006 0.008 0.005 0.005 Gre -2.158**
LEXCH 0.983*** 0.751*** -2.338*** 0.416 Hun -

0.326 0.269 0.767 0.463 Irl 0.757
LULC 0.185 0.619** -0.103 -0.205 Ita 0.397

0.246 0.211 0.311 0.307 Lux -0.556
FLEX -0.038 0.007 -0.073** 0.075 Net 2.287
 0.036 0.027 0.034 0.075 Pol -
STATUT -6.059*** -5.756*** -5.361*** 1.901 Por -1.175
 0.887 0.565 0.669 1.644 Spa 0.024
PUBK 0.700 2.353*** 2.261*** -4. 371 Swe -0.876
 0.539 0.381 0.442 4.689 Uk 1.886
Nb obs 854 854 854 854
R-squared 0.6381 0.7122 0.6471 0.6723
Root MSE 1.155 0.9849 1.1456 1.0537

*** significant at 1% ; ** significant at 5% ; * significant at 10%
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APPENDIX C: Country groupings

Low High
Size Czech Republic, Denmark,

Finland, Greece, Hungary,
Ireland, Luxembourg, Poland
Portugal

Austria, Belgium, France,
Germany, Italy, the Netherlands,
Spain, Sweden and United
Kingdom.

Openness Finland, France, Germany,
Greece, Italy, Poland, Portugal,
Spain, and United Kingdom

Austria, Belgium, Czech
Republic, Denmark, Hungary,
Ireland, Luxembourg, the
Netherlands and Sweden

Public capital Czech Republic, Finland,
Greece, Hungary, Ireland,
Poland, Portugal, Spain and
Sweden

Austria, Belgium, Denmark,
France, Germany, Italy,
Luxembourg, the Netherlands
and United Kingdom



1 Appendix D

The properties of the aggregate production function

Y = F (L;K;G) (1)

are the following : F 0K > 0; F
00

KK < 0,F 0KKK > 0.F 0G > 0; F
00
GG < 0; F

00
KG > 0

F 000KGG < 0 F
000
KGK < 0, limG!+1 F

00
KG = 0; limG!0 F

00
KG = +1; F 0G(L; 0; G) = 0

for all G and F
00

KK +tF 00KG < 0:
In a closed economy, the resources constraint writes

F (L;K;G)� x�G � 0: (2)

A representative agent whose utility function

U(x;G) (3)

satis�es Inada�s conditions.
Domestic capital stock is K:

K �K � 0: (4)

The �rst best in a closed economy is given by the maximization of (3) under
2 et 4. The FOC is

0 < TMSG=x = 1� F 0G < 1 (5)

and K = K: Let G0 be the solution. We deduce

F 0G(L;K;G0) < 1:

For further reference, let us de�ne eG by
F 0G(L;K; eG ) = 1:

We have
G0 > eG:

1.1 Two Claims

Let t the source corporate tax rate such that the government constraint is given
by

tK �G � 0 (6)

with t 2 [0; 1] :The arbitrage condition reads

� = F 0K(L;K;G)� t = r: (7)

and the return as function of G is given by

�(G) = F 0K(L;K;G)�G=K: (8)

1



Claim 1 : For any K; �(G) is single-peaked.

Proof. : follows from a straightforward application of the intermediate value
theorem and assumptions F 000KGG < 0, limG!+1 F

00
KG = 0; and limG!0 F

00
KG =

+1:
Let G�(K) de�ned by

F 00KG(L;K;G
�(K)) = 1=K: (9)

G�(K) represents the amount of public input which maximizes �(G):

Claim 2 : G0 > eG > G�(K)
Proof. : Since F 0G(L; 0; G) = 0;

KZ
0

F 00KG(L;K;G
�(K))dK = F 0G(L;K;G

�(K)):

and F 000KGK < 0 implies that for all K < K

F 00KG(L;K;G
�(K)) > 1=K;

and hence
F 0G(L;K;G

�(K)) > 1:

The claim follows from F 00GG < 0.

2
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