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TAX COMPETITION AND PUBLIC INPUT

SUMMARY

This paper studies the extent and policy implications of tax competition in the case of a
double-competition on both tax rates and provision of public factors. First, we derive the
relevant theoretical results in a unified framework where a corporate tax is levied in order
to finance a public good which both raises households utility and firms productivity. We
then study the case when a second, household-specific good must be financed by the same
corporate tax, and the case of an inefficient public sector. Finaly, we consider the case
where the firms are heterogeneous concerning their use of public factors.

In the second part of the paper, the relevance of such a double-competition on taxes and on
the provision of public factors is tested on the basis of FDI flowing from the United States
to the various European countries over 1994-2003. We find that both nominal corporate tax
rates and two public factors (road infrastructure, public R&D spending) are significant in
explaining inward FDI. The orders of magnitude found suggest that a trade-off is indeed
possible between low taxation and high provision of public goods.

Both the theoretical analysis and the empirical results presented in this paper suggest that
focusing on the tax side of the competition for the location of multinationals is misleading.
It shows that there is ground for the coexistence of high tax/spending countries and low
tax/spending ones. Furthermore, provided multinationals are heterogeneous concerning
their use of public factors, the competition for attracting them could take the form of a
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 this
framework, international competition could act as a vector for rising public sector
efficiency rather than as an standardisation factor.

The policy implications for high tax countries like France or Germany are clear. These
countries have already made the choice of high taxation and high provision of public goods.
Hence the question for them is less the absolute level of taxes than the efficiency of the
public sector. These countries could find away to preserve their attractiveness despite high
taxation through providing public infrastructures and services of high quality. However
providing high-quality public factors to multinationals could have a cost in terms of the
provision of household-specific public goods such as hedth care or inter-personal
redistribution. The pressure on the public sector to rise its efficiency will be more acute the
higher the desired provision of these househol d-specific public goods.
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ABSTRACT

We study the extent and policy implications of tax competition in the case of a double-
competition on both tax rates and provision of public factors. First, we derive the relevant
theoretical resultsin a unified framework where a corporate tax is used to finance a public
good which both raises household utility and firm productivity. Then, the relevance of such
double competition is tested with FDI data from the United States to the EU. We find
ground for the coexistence of high tax/spending countries and low tax/spending ones.
International competition could then act as a vector for rising public sector efficiency rather
than a standardisation factor.

Classification JEL: F21, F23, H25, H41, H54.
Keywords: tax competition, public factors, public goods, FDI.



CEPII, Working Paper No 2005 - 08

TAX COMPETITION AND PUBLIC INPUT

RESUME

On étudieici lanature et I'ampleur de la concurrence fiscale ainsi que ses implications pour
la politique économique, en supposant une double-concurrence sur les taux d'imposition et
sur la mise a disposition de facteurs publics. Tout d’ abord, un certain nombre de résultats
théoriques sont mis en évidence dans un cadre unifié ou un impot sur les sociétés est levé
dans le but de financer un bien public qui accroit I’ utilité des ménages et la productivité des
entreprises. On éudie ensuite le cas ol cette taxe unique finance deux biens publics
séparés, I'un a destination des ménages, I'autre (que I'on nomme facteur public) a
destination des entreprises. On étudie aussi e cas ou le secteur public est affecté d’une
inefficacité spécifique lorsqu'il produit le facteur public. Enfin, les conséguences d'une
hétérogénéité des entreprises dans leur utilisation du facteur public sont analysées.

Dans une seconde partie, on étudie I’ existence d’ une double-concurrence sur les taux et sur
lafourniture de biens publics a partir de données d' investissement direct a |’ étranger (IDE)
des Etats-Unis vers divers pays européens sur la période 1994-2003. Les résultats
économétriques montrent que les taux d' imposition nominaLix sur les sociétés ont un impact
significativement négatif sur les entrées d' IDE, mais que les deux facteurs publics étudiés
(ladensité routiére et les dépenses publiques en R& D) ont également un impact significatif,
cette fois positif. Les ordres de grandeur obtenus suggérent |’ existence d’un vrai arbitrage
entre faible imposition et fourniture de facteurs publics.

Les résultats aussi bien théoriques qu’ empiriques présentés ici suggerent que le débat sur
I" attractivité ne doit pas se focaliser sur le niveau de taxation mais prendre aussi en compte
la fourniture de facteurs publics. On montre qu’il est possible de faire coexister d’une part,
des pays a haut niveau alafois d'imposition et de facteurs publics, et d’ autre part, des pays
afaible niveau d’imposition et de fourniture de biens publics. Si les firmes multinationales
sont hétérogenes en ce qui concerne |’ utilisation des facteurs publics, la concurrence entre
Etats pourrait conduire a une spéciaisation horizontale ou verticale par laguelle chaque
pays attirerait une catégorie particuliére d’ entreprises en mettant a disposition les facteurs
publics correspondants. Dans ce cadre, la concurrence fiscale pourrait contribuer a une plus
grande efficacité dans la production de facteurs publics.

Les implications de politique économique pour des pays a forts taux d'imposition comme
I’ Allemagne et la France sont claires. Ces pays ont déja fait le choix d'un équilibre “haut”
en termes d’'imposition et de fourniture de facteurs publics. Ces pays pourraient préserver
leur attractivité en fournissant des facteurs publics de meilleure qualité, ou en les
fournissant de facon plus efficace. Cependant cette stratégie pourrait avoir un colt en
termes de fourniture de biens publics spécifiques aux ménages comme la protection
maladie ou la redistribution. La pression sur les gouvernements pour améliorer I’ efficacité
du secteur public sera d’autant plus forte qu’ils souhaiteront conserver un haut niveau pour
ces biens publics spécifiques.
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RESUME COURT

On étudieici lanature et I'ampleur de la concurrence fiscale ainsi que ses implications pour
la politique économique, en supposant une double-concurrence sur les taux d' imposition et
sur la mise a disposition de facteurs publics. Tout d’abord, un certain nombre de résultats
théoriques sont mis en évidence dans un cadre unifié ou un impdt sur les sociétés est levé
dans le but de financer un bien public qui accroit I’ utilité des ménages et la productivité des
entreprises. Dans un second temps, I'existence d’une double-concurrence sur les taux
d’imposition et sur les facteurs publics est testée al’ aide de données d’ investissement direct
des Etats-Unis vers divers pays européens. Les résultats suggérent que pourraient coexister
des pays a forts niveaux de taxation et de fourniture de facteurs publics avec des pays
présentant la combinaison inverse. La concurrence internationale ferait alors pressions sur
les gouvernements pour élever I’ efficacité du secteur public.

Classement JEL :  F21, F23, H25, H41, H54
Mots Clés: concurrence fiscale, facteurs publics, biens publics, investissement
direct al’ étranger.
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June 2005

1. INTRODUCTION

The public debate on tax competition often opposes unduly simple opinions. On the one
hand, supporters of tax harmonization fear that tax competition may lead to a « race to the
bottom », hence a hollowing out of mobile tax revenues. On the other hand, on the side of
advocates of tax competition, harmonization is feared to compel low tax countries to
increase public expenditures. Ironically both opinions agree with some tax equalization,
either downwards (competition case) or upwards (harmonization case).

Over the long term, the taxation of corporate profits has not been hollowing out. The
corresponding receipts have been stable as a proportion of GDP. The non-weighted average
ratio of corporate taxes to GDP even rose between from 1995 to 2002, whereas the
weighted average ratio stayed stable (Graph 1). In fact, this ratio rose in « small » EU
countries as well as in France and Spain. This does not contradict a fall in tax rates since
small countries may have seen their tax bases magnified following tax cuts.

Graph 1
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Indeed, effective tax rates, which account for both tax rates and the perimeter of tax bases,
have been falling from 1980 to 2002, even if this trend hides a scissors effect between
falling rates and rising bases. According to Devereux et al. (2002), effective average tax
rates (EATR) have been faling more markedly than effective margina tax rates (EMTR).
They suggest that this could be the result of more profitable firms (including
multinationals) becoming relatively more mobile than less profitable ones.

On the whole, a downward convergence of corporate tax rates can be observed in the
European Union. Such a convergence means that the diversity of preferences across EU
members concerning the provision of public goods will rely more an more on other taxes.
This phenomenon isillustrated in Graph 2 on the basis of implicit tax rates provided by the
European Commission. Implicit tax dispersion is less pronounced for capital taxation than
for the taxation of labour and especially consumption. This pattern tends to become more
acute over time.

Graph 2
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According to the canonical model of tax competition (Zodrow and Mieszkowski, 1986),
capital mobility leads to a sub-optimal provision of public goods. However, this model
assumes that, in a closed economy, an optimal combination of public and private goods is
reached. The latter assumption is quite restrictive, and one research avenue has consisted in
relying on a less ideal vision of public action. According to this aternative literature, tax
competition allows to weaken the tendency of the public sector to grow more than required
by the people (Edwards et Keen 1996, Wrede 2001). This divide is difficult to settle. As a
matter of fact, the most popular version of the tax competition model relies on many
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simplifications. One is that only households enjoy the public good®. Still, part of the goods
financed by the public sector is used as a production factor by the firms, as was already
accounted for by Zodrow and Mieszkowski. These goods can be labelled public
factors. Infrastructures’, expenditures aiming at protecting property rights or enforcing
contracts, and labour training are examples of public factors. To a certain extent, public
R& D expenditures can also be viewed as a public factor.

Then the question is what should theoretically happen in the case of a double-competition
on tax rates and on the provision of public factors, and whether such a scenario is grounded
empiricaly. Finally, to what extent does accounting for the provision of public factors
impact on policy recommendations?

Section 2 derives the relevant theoretical results when al firms are assumed identical with
regard to their use of public factors, before addressing the case of heterogeneous firms.
Original empirical results based on US FDI towards EU Member States are presented in
Section 3. The question asked is whether the competition to attract US FDI relies on tax
rates, on public factors or on both. Policy conclusions are derived in Section 4.

2. THEORETICAL ANALYSIS

In the following, a distinction is made between the public good, which is used by
households only, and the public input (or factor), that is used by firms too and raises the
productivity of other production factors. The production function of each firm depends on
its capital stock, on employment and on the quantity of public input which, according to
Samuelson’ s taxonomy, is assumed to be a pure public good within the country’s frontiers .
It is assumed that there is no congestion in the use of this public input, hence the quantity
available to each firm does not depend on the number of firms. In other words, the public
good is assumed to be « factor augmenting » rather than « firm augmenting » which would
mean that the quantity available to each firm would be a decreasing function of the number
of firms. To be sure, some public factors such as services related to firm creation can be
viewed as “firm augmenting”. However, this is the exception rather than the rule, most
public factors being of the “factor augmenting” type.

We first assume al firms to be identical concerning their use of the public factor. Hence an
aggregate production function can be used. In a second step, some heterogeneity in the use
of the public factor is introduced: some firms need more of the public factor, or the type of
public factor needed is not the same across the firms.

! See Wilson (1999) and Krogstrup (2002) for surveys.

2 Cf. Rychen (1999).

% From an international point of view, itisalocal public good.

* See Hillman (1978), McMillan (1979) and Feehan (1989).
10
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2.1 All firms homogenous concerning their use of the public input

The literature accounting for the productive dimension of public goods, much less
voluminous than that ignoring it, is rooted on Zodrow et Mieszkowski’'s (1986) seminal
paper. Oates et Schwab (1988), Sinn (1997), Keen and Marchand (1997) and Matsumoto
(1998, 2000a 2000b, 2004) complement this short literature.

Here the basic model of Zodrow et Mieszkowski (1986) is adapted to account for a public
good that is used both by households and firms.” Of course, some public goods such as
sports and cultural infrastructures are mainly directed to households rather than firms,
whereas others like public R&D are mainly directed to the firms. However transports and
communication infrastructures, public education, police and justice, for instance, are used
both by households and firms. Hence, alarge part of public goods seems to be used both by
households and firms, which justifies our modelling choice.®

There are two private production factors: capital and labour. Capital is assumed to be
mobile internationally whereas labour is not.” The marginal productivity of each factor is
assumed 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 factor. This
assumption reflects what happens with public infrastructures, for instance.® Public
education and R&D can aso be viewed as complements to capital. The utility of the
representative household depends on her consumption of the private good and of the
collective public good which is identical to the public factor used by the firms. The
transformation rate of the private good into public good is assumed to be unity, if not
mentioned differently. Both private and collective goods are produced through the same
production process, which uses capital, labour and public factor.

In a closed economy, resourcesin capital and labour are fixed. The condition for economic
efficiency then stipulates that the provision of public goods should be such that the
marginal rate of substitution between the public good and the private one (ie the amount of
private good the consumer agreesto lose in order to consume one extra unit of public good)
is equal to 1 less the marginal productivity of the public factor. Indeed, raising the
production of public good by one unit leads to arise in the production of private good by an
amount equal to the marginal productivity of the public factor. Hence the optimal allocation
of resources between the production of the two goods must take into account this dividend,
which must be deducted from the marginal transformation rate, the latter being unity. With
x denoting the private good and g the public good, MRSy the marginal rate of substitution
and f' 4 the marginal productivity of the public factor, the benchmark formulais:

° In Zodrow and Mieszkowski’s model as in the other papers listed above, the public factor is distinct from
the public good used by households.

6
Inter-individual redistribution and social expenditures directed to the elderly are major exceptions that are
addressed at the end of this sub-section.

7
In Zodrow et Mieszkowski’s (1986), the immobile factor is land.

8
Various specifications of the role of infrastructures in the production function have been proposed in the
literature. In Sinn (1997), for instance, infrastructures are not a direct argument of the production function.

11
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MRSy« = 1-f4 (1)

With a non-productive public good, the marginal rate of substitution consistent with
efficient allocation of resources would be unity. Since MRSy is a decreasing function of
the quantity of public good, the fact that this good is productive leads to higher optimal
provision of this good. Because both capital and labour are supplied in fixed quantities (in a
closed economy), a tax on either factor is equivalent to a lump sum tax and the way the
public good is financed isirrelevant to the efficiency of resource allocation.

In an open economy, capital is assumed to be perfectly mobile internationally, whereas
labour is assumed immobile. Two aternative assumptions are usually considered. In the
small country hypothesis, the world capital return is independent on what happens in the
small country, whereas it is not the case in the large country case where each country may
have an impact on the world eguilibrium post-tax return (cf. Wildasin, 1988; Laussel and
Le Breton, 1998; Wooders et alii, 2003). However, the impact of tax competition is only
dampened, not reversed, in the large country case compared to the small country one. Since
the small country case is more tractable, thisis the hypothesis used here.

For simplicity, the public good 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 localy or
internationally.® The (static) budget constraint of the public sector reads:

tk=g (2

Assuming free capital mobility and no risk, the arbitrage condition states that the post-tax
capital return should be equal to its world, exogenous level r. With ' denoting marginal
productivity of capital, this |eads to the following condition:

f—t=r 3)

The effective mobility of capital will be reduced by the fact that afall in the capital stock k
raises its margina productivity f',. The larger this effect, the lower the capital outflow
following arise in the domestic tax rate. Thisisillustrated in Equation (4), which measures
the reaction of capital in percentage following a 1% rise in the tax rate without any
compensation in terms of public factor. This equation can easily be recovered by
differentiating Equation (3), which leadsto: '’ dk = dt. Defining

0 dk/k

€t T

as the capital elasticity to the tax rate with constant public factor. Equation (4) states that if
-f" >0 islarge (which means that the rise in capital productivity is quick when the stock of
capital falls), then the capital elasticity to the tax rate islower:

9

Hence for simplicity it is atax 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.

12
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ey, =-tkf", >0 (4)

As a first case, we assume that the public good is not productive. Then, the above
eadticity is the only factor that should be accounted for when comparing resource
alocation in the small open economy case compared with autarky. Indeed, it can be shown
that resource allocation in the small economy is governed by the following condition:™

0
Ckint

MRS g =1 + (5)

0
1-ey

The marginal rate of substitution between the public and the private good MRSy is higher
in this case than in autarky where it is equal to 1 (f'q = O in Equation (1)): compared to
autarky, capital mobility introduces a distortion in resource alocation favouring the private
good at the expense of the public one. This is the case whether the country is a net exporter

of capital or a net importer of capital. The term in ef(’,,t measures the pressure due to the

arbitrage condition on the international capital market. This term will be present in all the
cases considered in the following, although with different concepts of capital elasticity.
Assuming a 0.3 dasticity, this term is equal to 3/7, hence for an open economy, the
marginal rate of substitution between the public good and the private good could be almost
50% higher than for a closed economy. This means that the impact of capital mobility is far
from negligible as far as resource allocation is concerned.

However, Equation (5) only represents a marginal condition. It shows in what direction
resource alocation 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
anet capital importer country. In the case of anet exporter, the impact of capital opening on
welfareisless clear. If the marginal utility of the public good is very high, and if the capital
eladticity to the tax rate is high, welfare can indeed fall.

As a second case, we assume that the public good is a public factor, ie it is productive.
The capital elagticity eu?/t is no longer the right one to study the impact of capital mobility

on resource alocation. Indeed, a rise in taxation now allows the public sector to provide
more public factor, hence to rise capital productivity, which puts a break on capital outflow.
Hence Equation (5) must be modified to account for the impact of arise in the provision of
public factor on both private good production (f'g) and capital productivity (f''v). The
alocation of resources now follows:

10
Thisisthe constrained optimal allocation of resources; hence it is a second-best optimum.

13
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MRS, -1 g g, G g ©6)
ox = 1  'g = 1
1- ey 1-ejy

The difference between Equations (5) and (6) hinges on public factor marginal productivity
'y and on the elasticity of capital to taxation e,l(,t , Which now accounts for the fact that

more public factor (allowed by more taxes) raises the marginal productivity of capital,

hence the equilibrium stock of capital. Thisnew elasticity e}, is™

k"

< Gt (7)

= -t/k <
7 Frett £

If the public good is not productive, then f'y =",y = 0, e,l(,t = eg,t and Equation (6) is
the same as (5). Now if the public good is productive, it is possible to show that, under
classical assumptions concerning production functions, ef(,t lies between 0 and 1 (see
Gugl, 2003), which allows to draw the following conclusions.

First, the distortion in favour of the private good at the expense of the public one is robust
to the assumption that the public good is productive. Indeed, comparing Equations (6) and
(2) shows that the marginal rate of substitution between the public good and the private one
at equilibrium is higher for a small open economy than for a closed one. 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. The quantity of public good consumed is
usualy lower, especially in the case of a net capital exporter. This result is not a surprise.
The important point is the underlying mechanism.

Second, the distortion in favour of the private good at the expense of the public one is
smaller when marginal productivity of capita is highly sensitive to the amount of public
input. This rise in margina capital productivity following an increase in public factor
provision slows down capital flight when taxation rises. This point is made clear from the
comparison between Equation (6') (which is equivalent to (6)) and Equation (5):12

0
Cyn
0

MRS, =1 +
g/x
1' ek/t

(L-kf"g ) -fg (6)

Two policy implications can be derived for a European member state and for the European
Union as awhole, which are exposed to tax competition both within and outside the EU.

1
Equation (7) is obtained by differentiating the arbitrage condition (3) and accounting for the budget
constraint (2).

12
Here we use the fact that 1- k f'"g<1.

14
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Policy implication 1: since tax competition leads to a twist of resource allocation away
from public goods towards private goods, there is ground for producing some public goods
(such asinfrastructures or R&D) at the EU level.

Such policy would aim at correcting the detrimental bias on resource alocation stemming
from tax competition. In the political arena, the centralization of some expenditures at the
EU level could be exchanged for the withdrawal of any project of tax floors. Indeed, our
model shows that such exchange would not be detrimental to capital-importing countries.

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

Hence, apolicy aiming at raising the quality or the efficiency of the public factor may slow
down tax-related capital outflows.

Several variants of the baseline model can then be studied. First, the assumption that
resource alocation will be a first-best optimum in autarky is questionable. Such an
assumption makes sense for the private good due to the competition amongst producers,
which makes them minimise unit costs. Conversely, assuming that the public sector will
minimise the costs can be viewed rather hazardous. 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 of 1+c (c>0) instead of 1. Equation (6) is modified accordingly:
1+c ,
MRS gy e, f'y (8)

The elasticity eﬁ,t included in Equation (8) accounts for the waste of public money due to
the extra cost ¢ of public good provision compared to private good provision:;

1+c-kf"g
@A+o) f "+t g

e = -tk > & 9)

If ¢ = 0, then Equation (8) is equivalent to (6). Otherwise, ei,t can be shown to be an

increasing function of c. Hence the MRS is higher with this public sector inefficiency
(compare (6) to (8) with ¢ > 0): the bias away from the provision of public goods is
magnified because capital flight is accelerated by public sector inefficiency. Capital per
capital falls, aswell asthe living standard.

Assume now that public inefficiency can be reduced by an effort from the public sector
which is costly on itself. Then it is possible to show that tax competition raises the optimal
level of effort, for a given provision of public good. This variant is telling regarding the
constraints of economic policy posed by tax competition.

15
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Policy implication 3: 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 (Schieifer,
1985). Although yardstick competition may well be significant in the United States (Besley
Case 1995 a, b), cultural and linguistic distance are large impediment for such mechanism
to apply in the EU. Tax competition may then appear as a substitute, inducing governments
to ether reduce public expenditures or make them more efficient. However such policy
raises understandable discontent since the median voter may not benefit from tax
competition. Hence policymakers are stuck between capita market and electora
requirements. This position is difficult to hold, and the fact that they are often not re-elected
can be explained by this contradiction.

A second variation around the benchmark model consists in allowing for a second public
good, which would be directed to the households only. Theaters, 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 firms. They show that tax
competition may lead to a sub-optimal provision of both goods, the under-provision of
public factors having a side effect on the provision of household-specific public goods
through lower national income. Keen et 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 factor at the expense of the househol d-specific public good. Under some
additional assumptions, this result is robust to the inclusion of labour taxation aside from
capital taxation.

As already mentioned, alarge part of public goodsis 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. Since their share in public
expenditures tends to rise over time, it may be appropriate to introduce a househol d-specific
public good aside from the polyvalent one in our model. Without any additional
assumption, the adjunction of a household-specific public good in the model leads to the
following conclusions.

First, tax competition is detrimental to the provision of the household-specific public good
as aresult of the double-arbitrage with the private good and with the public factor.

Second, 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, the bias in favour of the public factor at the expense of the household-specific
good is now reduced. Intuitively, the gain from providing the public factor rather than the
househol d-specific good is reduced if public inefficiency reduces the impact of the public
factor on private productivity.
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Policy implication 4: tax competition twists the composition of public expenditures towards
public factors away from public goods that are only used by households. Hence it has an
expenditure-shifting effect.

Since voters are households rather than firms, this bias creates additional discontent among
voters, although households are also concerned by employment, hence by the location of
firms.

Poalicy implication 5: the most surprising conclusion is that tax competition-led efforts by
the public sector to reduce inefficiencies will raise the composition bias of public
expenditures in favour of public factors at the expense of household-specific public goods.

This is because the falling cost of public factors induced by higher efficiency of the public
sector will induce more demand of this factor, which will evict the provision of household-
specific public goods.

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 when capital accumulates. Models
of the “new economic geography” (Krugman, 1991; L udema and Wooton, 1997; Andersson
and Fordlid, 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 would allow to keep some tax
diversity. In this framework, public investment in infrastructures or R&D can favour
agglomeration effects, hence tax diversity.

2.2  Heterogeneity in the use of the public factor

In the previous section, we have assumed a single public factor. Introducing a set of public
factors which can be differentiated horizontally (varieties) or vertically (qualities) opens the
way to 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 dii, 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, like it is the case
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in Luxembourg. Due to fixed costs, alocal 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.

Vertica differentiation will trandate, 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 dlii. (2002), marginal capital productivity
depends on the quality of public infrastructures, in a different ways across the various
industries. Justman et a. then study the conditions under which each country can take
advantage from vertical differentiation, ie from a differentiation in both the quality of its
infrastructures and the level of its taxes. Two conditions emerge. First, the cost of
improving the infrastructure quality must not be prohibitive. Second, firms' heterogeneity
concerning their use of public factors must be large enough. In al cases, only a limited
number of countries can play the differentiation game, due to increasing returnsto scale in

the use of the public factor.13 The fixed cost of public factor quality must be distributed
across a sufficiently large number of firms. This|leads to atax externality which isageneric
property of clubs. Here, the club of firms enjoying the public factor is a spatial club, hence
the tax externality leads to spatial concentration of firms, independently of any network
externality highlighted by the new economic geography literature. When there are more
countries than allowed by the minimisation of public factor costs, new countries can
participate in the vertical differentiation strategy only if other countries leave. It is
empiricaly difficult to tell whether such a threshold has already been reached in the
European Union, but new members are clearly in adifficult position compared to old ones.

On the whole, the theoretical literature predicts that some corporate tax diversity could
survive depending on:

= The existence of some competition on the quality of public factors aside from tax
competition;

= Therelative mohility of capital and labour;

= Theextent of geographic inequalities (size, distance to the centre).

13
This finite property was first obtained in industrial organisation models of product differentiation, see
Shaked and Sutton (1983).
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3. EMPIRICAL EVIDENCE

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 a the international one. At the local level, Gabe and Bell (2004) study the
impact of public expenditures and property tax rates on corporate location choice 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 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-analysis proposed by de Mooij and
Ederveen (2001) shows that, on average among 371 recorded semi-elasticities of FDI to
corporate tax rates, a one percentage point fall in the corporate tax raises inward FDI by 3-
4%. However the authors do not compare the results whether public factors are included or
not in the regressions. Bénassy-Quéré et aii. (2004) show that, for bilateral FDI across
OECD countries, a one percentage point rise in the effective average tax rate (EATR) leads
to afal in inward FDI by 3%, which is consistent with de Mooij and Ederveen’s results.
However they aso 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 enchanged inward FDI, other things equal. This shows
that there is indeed a trade-off to be made between taxation and the provision of public
infrastructures. However this study relies on aggregate flows of bilateral FDI. It does not
alow us to study a possible differentiation of member states according to the type of
activities they intend to attract.

The empirical test proposed below relies on US FDI to EU member states. 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 alow to discuss whether a
qualitative differentiation would make sense in Europe (the sectors are too large), the very
existence of double competition (on tax rates and on public factors), if empirically
supported, would in itself have important policy implications, as developed in the
theoretical section of this paper.

3.1 Theempirical specification

We intend to explain FDI flowing from the United States to 18 EU members for eleven
industries over 1994-2003. Following the literature on FDI, we explain inward FDI by the
size of the host country (which covers demand factors) and by a set of supply factors which
includes labour costs, corporate taxation and the provision of public factors. For the
dependent variable, we successively use the flow and the stock of inward FDI. Both
measures are used in the literature. By definition, the flow is more reactive than the stock to
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changes in economic conditions; however its high volatility makes it difficult to estimate its
determinants. Here both measures are used for robustness. Indexing dependent and
explanatory variables by i for the host country, by j for the sector and by t for time, the
estimated equation is the following:

FDIljj =a; +y; + B, 10gGDR; + B, WCOST;; + B3 TAX; + B4INFR; + BsHEAL;; + BsRD;; +Ujj;

where FDIjj; successively represents the inward flow of FDI (denoted FLOWj) and
logarithm of the stock (logSTOCK;;)."* Explanatory variables are detailed in the box.
Inward FDI is explained by the economic size of the host (logGDP;,), by its wage cost
(WCOSTy), by its statutory corporate tax rate (TAX;;) and by three public good variables,
namely road infrastructures (INFR;), heath expenditures (HEAL;) and public R&D
expenditures (RDy,).

In order to increase the power of the regressions, we use pooled ordinary least squares.
Hence time effects are neglected. This assumption is justified by preliminary regressions
showing that dummy variables for time are not significant in explaining inward flows.™ In
the case of FDI stocks, there is a strong correlation over time between, on the one hand,
aggregate FDI for all host countries and all sectors, and on the other one, average R&D for
al host countries. Both series follow a U shape over the period, and this shape does not fit
the business cycle. We prefer using the R& D variable rather than introducing dummies for
time which would not be interpretable.

As afirst step, we systematically include country and sector dummies in the regressions.
However, as detailed below, these dummies are rarely significant. Hence we only report the
results obtained with significant dummies.

3.2 Thedata

The sample covers FDI from the United States towards 18 EU countries for 11
sectors.'® The data comes from the Bureau of Economic Anaysis. Unfortunately not all
new member states are covered by the database, although the largest ones are included. The
data is annual for 1994-2003 (flows) or 1994-2002 (stocks). The data sources for
explanatory variables are detailed in the box.

14
The negative values of some flows exclude using the logarithms of the flows, hence estimated

coefficients cannot directly be interpreted as (semi-) elaticities.

15
The market size variable (1o0gGDP;;) accounts for most of the time effects. Bénassy-Quéré et a. (2004) do
not introduce time effects either.

16

The 18 EU countries are the EU15 countries plus the Czech Republic, Hungary and Poland. The eleven
sectors are food, chemicals, metals, non-electrical machinery, electric and electronic components,
transportation equipment, wholesale trade, finance (except banking)-insurance, information, other services
(hotels, business services, health services, education, recreation...), other (agriculture, mining,
construction, transportation, utilities, retail trade,...).
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Note that the data coverage is not exactly the same for FDI flows and stocks: flows cover
the usual definition of FDI, ie foreign investment leading the foreign investor to hold at
least 10% of the target firm; the stock variable uses a more restrictive definition where only
investments from foreign investors holding at least 50% of the capital are recorded.

Box: thevariables used in theregressions

FLOWj;; denotes the inflow of FDI in country i and sector j for year t, in USD millions
deflated by the price index of investment in the host country i. This variable is not in
logarithms due to some negative observations. Source : BEA.

logSTOCK;;; denotes the logarithm of the stock of capital expenditures by US mother
companies in country i, sector j, year t (50% ownership at least), deflated the same way as
the flow variable. Source: Bureau of Economic Analysis.

logGDP; is the logarithm of real GDP in country i at year t, converted into US dollars at
current exchange rates. Source: OECD.

WCOST;; is an index of the cost of labour per hour in current dollars for the
manufacturing sector. Source: OECD.

TAX, is the statutory corporate tax rate in country i and year t. Source: Michael Devereux’'s
web page.

INFR; is the length of roads (in kilometres) per square meter, ie the total number of
kilometresin country i at timet divided by the surface of country i. Source: World Bank.

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

RD;; is the amount of public R&D expenditures as a share of GDP in country i at time t.
Source: Eurostat.

The evolution of the distribution of US FDI stocks in Europeisillustrated in Graph 3. Over
1994-2002, both Anglo-saxon countries and new Member States have increased their share
at the expense of France and Germany. The share of France in 2002 (9%) is little more than
half itsweight in EU’s GDP whereas the share of the UK largely exceedsitsweight in EU’s
GDP.
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Graph 3: Thedistribution of USFDI stock in Europe
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As far as explanatory variables are concerned, it is interesting to note that there is a large
range of both tax rates and public factor provision across the countries of the sample. To
give a synthetic picture of the data, we performed a principal component analysis on the
explanatory variables of FDI, retaining the period average for each country. The results are
reported in Graph 4. Consistent with the theoretical analysis which highlights possible
competition on both tax and spending, the first axis represents the choice of each country
between, on the right hand-side, high taxation with high provision of public factors, and on
the left hand-side, low taxation with low provision of public factors. The second axis then
represents a vertical differentiation with upside countries providing infrastructures but low
public R& D whereas the downside countries provide the opposite combination.

Graph 4. Principal component analysis of the countries
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Note: the interpretation of the principal component analysisis given by the contributions of the variablesin the

definition of the two axes (f1 and f2):

£1=0,51 St(HEAL) + 0,49 St(logGDP) + 0,48 St(RD) + 0,42 St(WCOST) + 0,25 st(TAX) + 0,10 St(INFR)
£2=0,74 St(INFR) + 0,55 st(TAX) + 0,01 st(HEAL) — 0,046 st(IogGDP) — 0,05 st(WCOST) — 0,37 st(RD)

where st( ) is a standardisation operator
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France and Germany are clearly located in the right hand-side of the graph (high taxation,
high public factor provision), whereas Ireland and Luxembourg are in the left hand-side.
Note that, for a given provision of public goods together with a given level of taxation,
large countries are further to the right of the graph and small ones further to the left, due to
the contribution of GDP to the first axis.

Belgium appears on the top to the graph (high infrastructure, low R& D) whereas Finland
and Sweden are in the opposite situation. Ireland shows up with low R&D, but due to low
taxation, it locates in the lower half of the vertical axis. France and Germany have high
R&D and high infrastructures, hence they do not display any vertical differentiation. The
three new EU members of the sample (Czech Rep., Hungary, Poland) are in the
symmetrical situation: low provision of public factors with no vertical differentiation.

3.3 Theresults

According to preliminary estimations (not reported here), country dummies are not
significant, which means that explanatory variables, especialy GDPs are sufficient to
explain country differences in the ability to attract FDI. Among sector dummies, only that
on the finance sector shows up significant. Hence the results reported in this section include
only this dummy variable (labelled FIN). There is a strong, positive correlation between
labour costs and GDP, which could stem from the two variables being expressed in dollars
and/or from a business cycle phenomenon. The labour cost, like GDP, is found to have a
positive impact on FDI inflows. This classical result of the literature has a demand-side
interpretation: the larger the purchasing power, the larger the FDI inflow, even though this
also means that labour is expensive. To avoid multicolinearity, we have to eliminate one of
the two variables. Since the impact of labour costs reflects a demand effect rather than a
supply effect, we keep GDP but exclude labour costs in the estimated equation.

A) Resultswith FDI inflows as the dependent variable

The results with FDI inflows as the dependent variable are reported in Tablel. As
expected, the economic size of the host country has a positive, significant impact on FDI
inflows, which confirms that the prime motivation of FDI is market access.”’ Corporate
nominal taxation has a negative impact on FDI inflows, and this impact is significant at the
10% level. Elasticity calculations show that a 1 percentage point rise in the tax rate leads to
a3.5% fall in inward FDI."® This order of magnitude is in line with the existing literature
(see the introduction of this section).

The two variables accounting for public factors — road infrastructure (INFR) and public
R&D expenditures (RD) — have a positive impact on FDI inflows at the 1% confidence

17
Business surveys generally place proximity to a large market at the top of their location criteria, well
above cost factors.

18
Conversely, a 1 point drop in the tax rate rises FDI by 3.5%, other things equal. This semi-elasticity

applies for small tax variations only, though.
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level. Elagticity calculations show that a 1% rise in road density raises FDI by 0.7%,
whereas a 1% increase in R& D expenditures leads to a 1.1% increase in FDI. These figures
mean that a country could choose to raise its corporate tax rate by 1 percentage point and at
the sam(i,\gti me raise R& D spending by 3% (or road density by 5%) without changing FDI
inflows.

Conversely, health expenditures seem to have a detrimental impact on FDI inflows, which
is significant at the 1% level. Since half of health expenditures is related to the last couple
of life years, they can hardly be seen as a public factor. Hence their impact on FDI can
theoreticaly be either non significant or negative (if it signals high redistribution level
and/or future rise in tax pressure). Still, this first regression has a low explanatory power,
which can be related with the high variability of the dependent variable. Hence the results
need to be confirmed by the analysis on the stock of FDI.

Table 1. Pooled estimation, dependent variable = FDI inflow

Dependent variable FLOW
Constant 546.1***
(214.5)
LogGDP 225, 1%**
(58.8)
TAX -783.6*
(404.3)
HEAL -262.1%**
(61.5)
INFR 172.1***
(45.3)
RD 141614.2%**
(37908.4)
FIN 2030.2%**
(496.1)
Number of observations 699
Adjusted R-sq 0.21

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

19
Of course, road density is related to human density. Hence, road equipment is lower in Finland and

Sweden than in Belgium or the Netherlands. Consistently, our analysis shows that taxation must be lower to
compensate for lower equipment. If road density is measured by capita rather than by sguare meter, then the
road density effect disappears but this is explained by high and negatively correlation between road density
and taxation.
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B) Resultswith thelog of inward FDI stocks as the dependent variable

The results with stocks rather than flows are reported in Table 2. As in the flow casg,
corporate taxation has a negative, significant impact on inward FDI (this time at the 1%
confidence level), whereas both public factors (road infrastructure and public R&D
spending) have a positive, significant impact. Finally, health expenditures still seem to repel
FDI.

A 1 percentage point increase in the corporate tax rate reduces inward FDI by 5.6%. This
figure is dlightly higher than in the flow case. It is difficult to provide a clear interpretation
given the level of aggregation of FDI data (for instance, the way FDI is financed is not
provided; till it can be different for 10% and 50% affiliates, which could explain the
difference in the tax coefficient when the dependent variable is the FDI stock and when it is
the flow).

Turning to public factors, a 1% increase in road density raises inward FDI by 0.8%, while a
1% increase in public R&D spending raises FDI by 0.2%. Hence the elasticity of FDI to
road infrastructure is similar for stocks as for flows, but the elasticity to R&D spending is
lower in the stock case. One possible interpretation is that US multinationals are less
sengitive to this factor than US investors holding lower participations (10% or more) in
European firms. It is possible that US multinationals tend to locate production and
distribution units rather than research centresin Europe.

Table 2. Pooled estimation, dependent variable = log of inward FDI stock

Dependent variable LogSTOCK
Constant -1.19%**
(0.37)
LogGDP 1.40%**
(0.05)
TAX -5.58***
(0.89)
HEAL -0.23***
(0.04)
INFR 0.47***
(0.04)
RD 63.28**
(28.33)
FIN -1.07%**
(0.14)
Number of observations 707
Adjusted R-sq 0.58

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

25



CEPII, Working Paper No 2005 - 08

(&) Results with the log of
regressions

inward FDI stocks as the dependent variable, sector

As suggested by theory, the various sectors may not react the same way to the provision of
public factors. The sector dimension of our sample alows us to test for this possibility,
athough the desegregation is rather rough and the number of observations by sector is
limited. Here we only study seven sectors with the largest numbers of observations —
between 72 and 86 each. The results are reported in Table 3.

Table 3. Sector estimations, dependent variable = log of inward FDI stock

Depvar Wholesale  Finance Other Food Metal Transport Chemicals
trade services equipment

Constant -0.64  -1.42** -3.21%** -1.54* -2.04*** -2.40* 1.30*

(0.52) (0.70) (0.67) (0.93) (0.73) (1.32) (0.72)

logGDP 0.94%**  1.38*** 1.71x**  1.33%** 1.45%** 1.52%** 1.29***

(0.06) (0.14) (0.13) (0.14) (0.14) (0.24) (0.09)

TAX -1.54  -7.6%** -3.41* -358  -4.72%** 1.65 -8.05%**

(0.97) (1.48) (1.95) (2.42) 1.74) (2.34) (1.52)

HEAL -0.03  -0.35** -0.35%** -0.22* -0.34*** -0.35* -0.28***

(0.07) (0.17) (0.09) (0.11) (0.11) (0.19) (0.09)

INFR 0.26***  0.60*** 0.67***  0.61*** 0.42x** 0.15 0.71***

(0.05) (0.15) (0.09) (0.12) (0.12) (0.15) (0.08)

RD 82.41***  287***  181.75%** -89.95 118.78* -55.53 63.22*

(28.45) (69.4) (55.23)  (78.39) (71.62) (105.28) (43.65)

Nobs 82 72 76 74 81 72 72

R-sq 0.83 0.74 0.85 0.68 0.72 0.6 0.78

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

When significant, the estimated coefficients are always of the same sign as in the pooled
estimation. Taxation is no longer significant for two tertiary sectors (wholesale trade, other
services) and for transport equipment. However it stays significant for the three
manufacturing sectors (food, metal, chemicals) and for finance. R&D expenditures have a
significant impact for all sectors but food and transport equipment. Road density are
important everywhere except in... transport equipment. In fact, only size seems to matter
for the latter sector. Finally, health expenditures have a negative impact on inward FDI in
all sectors but wholesale trade.

D) Resultswith thelevel of inward FDI stocks as the dependent variable

As shown in Graph 3, large European countries tend to receive more FDI than small ones
do. However as a percentage of GDP things are different: the UK, Ireland and Luxembourg
receive relatively more than other European countries. In above equations, these differences
across countries appear to be captured by the various explanatory variables since country
dummies are not significant. Still, country effects may have been played down by the
instability of FDI flows (such flows are hardly explained by a constant by country) or by
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the logarithmic transformation of FDI stocks (which squashes high values). Here we test for
robustness by using FDI stock levels for the dependent variable. The results are displayed
in Table 4. In the first column, explanatory variables are exactly the same as for the
estimation on logarithms. The coefficients are of course different than for the log
specification, but their signs and significance levels are similar.

The second column reports the results when a dummy variable for the UK (labelled UK) is
introduced because it now happens to be significant.” The sign and significance level of
other explanatory variables is unchanged except for health expenditures which now have a
positive impact on FDI. In fact, health expenditures are small in the UK in terms of GDP,
compared to continental European countries. Since the UK is the most popular destination
for US investors (due to language, culture and also the importance of the city of London), it
is possible that the negative coefficient on health obtained in previous regressions (without
the UK dummy) stems from the impact of the UK being attractive for Americans. In the
third column of Table 4, the UK dummy is multiplied to the HEAL variable in order to
capture a specific effect of UK health expenditures. Health expenditures are now shown to
repel FDI in the UK, but they seem to attract FDI in other countries. Hence the detrimental
effect of health expenditures on FDI that was found above looks rather fragile here. The
fact that it is robust for the UK could be related to the Beveridgian system in this country,
health expenditures being financed by redistributive taxes.

Conversely, the other results — the impact of corporate taxation and of the two public
factors — are robust to all specifications, and the orders of magnitude tend to imply that a
trade off can be made between attractive taxation and the provision of public factors.

20
Other country dummies are till not significant, hence they are not included in the regression.
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Table 4. Pooled estimation, dependent variable = inward FDI stock

Dependent variable STOCK STOCK STOCK
Specification 1 2 3
Constant -399.6%** -656.8*** -666.3***
-113.6 -100.5 -100.5
LogGDP 230.7*** 118.9*** 118.1%**
20.3 9.5 9.3
TAX -894.1*** -848.8*** -864.9***
-178.5 -174.9 -174.7
UK 817.7%** 11946.6**
-125.7 -6112.3
UK*HEAL -1594.9*
-872.1
HEAL -71.75%** 36.5%**
-234 12.3
(1-UK)*HEAL 39.1x**
12.3
INFR 51.5*** 36.3*** 36.1x**
8.7 7.3 7.3
RD 39172.4*** 33396.2*** 32992.8***
9024.8 8243 8148.6
FIN -180.5%** -195.1%** -193.5***
-31.7 -28.01 -28.9
Number of observations 720 720 720
R-sq 0.29 0.43 0.44

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

4, CONCLUSION

Both the theoretical analysis and the empirical results presented in this paper suggest that
focusing on the tax side of the competition for the location of multinationals is misleading.
It has been shown that allowing for capital taxation to finance public factors can qualify the
“race-to-the bottom” conclusion. As a consequence, there is ground for the coexistence of
high tax/spending countries and low tax/spending ones. Furthermore, provided
multinationals are heterogeneous concerning their use of public factors, the competition for
attracting them could take the form of a 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 this framework, international competition could act as a vector
for rising public sector efficiency rather than as a standardisation factor.
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The policy implications for high tax countries like France or Germany are clear. These
countries have already made the choice of high taxation and high provision of public goods.
Hence the question for them is less the absolute level of taxes than the efficiency of the
public sector. These countries could find away to preserve their attractiveness despite high
taxation through providing public infrastructures and services of high quality. However
providing high-quality public factors to multinationals could have a cost in terms of the
provision of household-specific public goods such as hedth care or inter-personal
redistribution. The pressure on the public sector to rise its efficiency will be more acute the
higher the desired provision of these househol d-specific public goods.
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