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WHO ’ S AFRAID OF TAX COMPETITION ? HARMLESS TAX COMPETITION FROM

THE NEW M EMBER STATES 1

SUMMARY

The tax competition literature has long been stating that increasing international integration
might impose a growing pressure on tax policies, as raising taxes creates an incentive for
mobile tax payers to relocate abroad. Because tax base relocation is proportionally more im-
portant in small countries than in large ones, this literature further shows that small countries
have stronger incentives than large ones to cut taxes, which could eventually lead tax rates
on mobile income converge toward zero. Such a conclusion however has been challenged
by a number of alternative approaches, pointing for instance to the fact that higher taxes
can be the counterpart of higher attractiveness, or to the fact that taxation is a second order
determinant of location decisions, well behind e.g. proximity to the market.
As far as corporate taxation is concerned, most existing empirical studies focus on the sensi-
tiveness of foreign direct investment or firms location decision to taxation. These show that
multinational entreprises (MNEs thereafter) do react to tax incentives, be they embedded in
tax rules (which avoid double taxation problems through credit or exemption schemes) or
tax rates, but to a limited extent (estimated elasticities are usually low).
While most existing studies focus on the OECD, the recent EU enlargement raises issues
about the impact of tax differentials on FDI location in new member states. Indeed, since the
beginning of the transition process, Central and Eastern European countries have engaged in
a high-speed opening-up process, which has resulted, among other phenomena, in increas-
ing opening to capital flows. This has come along with large corporate tax reforms in most
countries, consisting in both lowering statutory rates and broadening the definition of the
taxable income. But it remains to determine whether these reforms reflect pure tax competi-
tion (i.e. whether they are directly aiming at attracting FDI) or whether they primarily reflect
the transformation of these former socialist countries into infant market economies.
This paper seeks to investigate the impact of tax incentives on FDI within the enlarged EU,
using bilateral FDI flows from the EU15 countries to 18 to 22 EU25 countries (depending
on tax measures), from 1990 to 2002. The empirical investigation relies on two alternative
specifications of a gravitational model of FDI flows, where the impact of various definitions
of corporate taxation (namely, implicit tax rates, statutory tax rates and effective average tax
rates) is investigated, together with the impact of unit labor costs.
It is shown that, over the period of analysis, only implicit taxation has had a significant im-
pact on FDI flows within the enlarged EU, when tax developments through time are essen-
tially considered. However, when information on the (bilateral) cross-sectional dimension
of the FDI equation is used, all available tax variables - including statutory taxation - are
found to have a significant and quite robust impact. In most cases, the impact of taxation
is shown to have been asymmetric: while higher taxes have tended to reduce inward FDI
flowing to EU15 countries, the impact of taxation on FDI flowing to the NMS is shown to
have been much less significant, whatever the gravity specification used. Other factors, such

1This is a part of the project “Tax/benefit systems and growth potential of the EU” (TAXBEN,
Project no. SCS8-CT-2004-502639), financed by the European Commission under FP 6 of Research.
The author gratefully acknowledges the comments and discussion made by the participants of the
following conferences: the TAXBEN conference on tax competition in Prag, December 2004, the
Euroframe conference, held in Vienna in June 2005, and the TAXBEN workshop held in Helsinki in
September 2005. Agnès Bénassy-Quéré has devoted careful and rigorous attention to previous versions
of this paper.
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as the real exchange rate and unit labor costs, also fail to significantly explain FDI inflows
into the NMS.
The results on statutory taxation are used to simulate the impact of various harmoniza-
tion/competition scenarios, assuming that the tax-sensitivity of FDI flows in the NMS should
converge in the long run to that of the EU15 countries. The impact on FDI flows of a EU-
wide coordination on statutory taxation is shown to be of limited magnitude: in 2002, it
would have produced, at most, a 5% change in FDI flows for the most affected countries.
Harmonisation within a range of maximum/minimum tax rate would trivially have had a
much more limited impact than total harmonization (alternatively, competition leading to a
convergence of tax rates to the same level).
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ABSTRACT

This paper investigates the tax sensitivity of foreign direct investment (FDI) in the context
of EU enlargement to Eastern European countries. Using two alternative specifications of a
gravity equation, it shows that the E25 is heterogeneous as far as FDI location determinants
are concerned. However, the results are at odds with usual consensus: while tax differentials
do impact on FDI in the EU15, they are shown to have had no impact on the new member
states during the period of analysis (1990-2002). Similarly, other factors such as unit labor
costs and price-competitiveness fail to explain FDI inflows to the new EU member states.
Simulation exercises run on statutory taxation attend to assess empirically the impact of
various tax convergence scenarios. They are shown to imply limited changes in FDI inflows,
on the basis of FDI flows and tax differentials observed in 2002.

JEL classification: F21, F36, H25, H87
Keywords: tax competition, FDI, EU enlargement.
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QUI A PEUR DE LA CONCURRENCE FISCALE ? L’ ÉLARGISSEMENT ET LA

CONCURRENCE FISCALE DES NOUVEAUX ÉTATS M EMBRES

RÉSUMÉ

La littérature sur la concurrence fiscale a depuis longtemps mis en évidence le fait que
l’intégration économique pouvait imposer une pression de plus en plus forte sur les poli-
tiques fiscales, puisqu’une augmentation des taxes incite alors les détenteurs de revenus mo-
bile à se localiser à l’étranger. Dans la mesure où la relocalisation des bases imposables est
proportionnellement plus importante dans les petits pays que dans les grands, cette littéra-
ture suggère en outre que les petits pays ont des incitations plus importantes que les grands
à réduire les taux d’imposition, ce qui peut aboutir à une convergence des taux de fiscalité
sur les revenus mobiles vers zéro. Toutefois, de nombreux travaux ont remis en cause une
telle conclusion, en mettant par exemple en évidence le fait que des taux de fiscalité plus
élevés pouvaient être la contrepartie d’une meilleure attractivité, ou le fait que la fiscalité est
un déterminant de second ordre des décisions de localisation, loin derrière la proximité au
marché par exemple.
Pour ce qui concerne la fiscalité des entreprises, la plupart des analyses empiriques existantes
se concentrent sur la sensibilité de l’investissement direct étranger (IDE) - ou des décisions
de localisation des firmes - aux taxes. Ces travaux montrent que les firmes multinationales
(FMN) réagissent bel et bien aux incitations fiscales, que celles-ci soient incluses dans les
législations fiscales (qui limitent les problèmes de double taxation par le biais des systèmes
de crédit ou d’exemption) ou dans les taux d’imposition. Mais leur réactivité est limitée,
puisque les élasticités estimées sont généralement faibles.
Tandis que la plupart des études existantes se concentrent sur l’OCDE, l’élargissement récent
de l’UE pose la question de l’impact des écarts de taux sur la localisation de l’IDE dans les
nouveaux États membres (NEM). En effet, depuis le début du processus de transition, les
pays d’Europe centrale et orientales se sont engagés dans un processus d’ouverture rapide,
qui a conduit, entre autres, à une ouverture croissante aux flux de capitaux. Ce mouvement
s’est accompagné d’importantes réformes de la fiscalité des entreprises dans la plupart des
pays, consistant à la fois à en une diminution des taux statutaire, et en un élargissement des
revenus imposables. Il reste cependant à determiner si ces réformes reflètent une véritable
concurrence fiscale (c-à-d si elles sont directement orientées sur l’attraction de l’IDE) ou si
elles reflètent la transformation de ces anciennes économies socialistes en jeunes économies
de marché.
Cet article analyse l’impact des incitations fiscales sur l’IDE dans l’UE élargie, à partir de
données de flux d’IDE bilatéraux de l’UE15 vers 18 à 22 pays de l’UE25 (en fonction des
mesures de fiscalité), de 1990 à 2002. Les IDE sont expliqués dans le cadre d’un modèle
de gravité, dont on examine deux spécifications alternatives, où l’on étudie l’impact de dif-
férentes définitions de l’impôt sur les sociétés (précisément, le taux d’imposition implicit, le
taux statutaire et le taux effectiveex-ante), ainsi que des coûts salariaux unitaires.
On montre que, au cours de la période d’analyse, les NEM ont présenté un comporte-
ment asymétrique pour ce qui concerne la réaction des entrées d’IDE aux écarts de fiscal-
ité. Lorsque l’on exploite l’information statistique temporelle, seuls les écarts de fiscalité
implicite permettent d’expliquer l’IDE. Lorsque l’on utilise prioritairement l’information
disponible dans la dimension géographique (bilatérale), les écarts de fiscalité statutaire égale-
ment ont un impact significatif et robuste. Dans les deux cas, alors que des taxes plus élevées
tendent à réduire l’IDE entrant dans les pays de l’UE15, on ne trouve pas impact significatif
pour les NEM. On ne peut pas non plus expliquer les IDE entrants dans les NEM par des
facteurs tels que le taux de change réel et les coûts salariaux unitaires, qui expliquent l’IDE
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dans les pays de l’UE15.
On utilise les résultats obtenus sur le taux d’imposition statutaire pour simuler l’impact de
différents scénarios d’harmonisation/concurrence fiscale, en faisant l’hypothèse que la sen-
sibilité des flux d’IDE aux écarts de fiscalité se rapprochera à terme entre les pays de l’UE15
et les nouveaux Etats membres. L’impact sur les flux d’IDE d’une coordination à l’échelle
de l’UE élargie des taux de fiscalité statutaire est d’ampleur limitée : en 2002, elle aurait
provoqué une variation des flux d’IDE au plus égale à 5% pour les pays les plus affectée.
Une harmonisation des taux dans une fourchette aurait eu un impact bien plus limité qu’une
harmonisation complète (ou qu’une concurrence produisant une convergence des taux de
fiscalité sur le même niveau).
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RÉSUMÉ COURT

Cet article analyse la sensibilité de l’investissement direct étranger (IDE) à la fiscalité dans le
cadre de l’élargissement de l’Union européenne. A partir de différentes spécifications d’une
équation de gravité, on montre que l’UE25 est une zone hétérogène pour ce qui concerne
les déterminants de la localisation des IDE. Cependant, les résultats sont différents de ce qui
constitue le consensus habituel. En effet, les écarts de fiscalité expliquent bien les IDE dans
l’UE15 ; mais on montre qu’ils n’ont eu aucun impact sur les nouveaux états membres au
cours de la période étudiée. De la même manière, les entrées d’IDE ne sont pas déterminées
significativement par des facteurs comme les coûts du travail ou la compétitivité-prix.
On simule l’impact de différents scénarios d’harmonisation/concurrence sur la fiscalité statu-
taire, et l’on montre qu’ils ont des implications limitées pour les flux d’IDE entrants, sur la
base des flux d’IDE et des écarts de taux observés en 2002.

ClassificationJEL : F21, F36, H25, H87
Mots clés : concurrence fiscale, investissement direct, élargissement de l’UE.
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WHO ’ S AFRAID OF TAX COMPETITION ?
HARMLESS TAX COMPETITION FROM

THE NEW M EMBER STATES

Amina LAHRÈCHE-RÉVIL 2

1 Introduction

The tax competition literature has long been stating that increasing international integration
might impose a growing pressure on tax policies, as raising taxes creates an incentive for
mobile tax payers to relocate abroad. Because tax base relocation is proportionally more im-
portant in small countries than in large ones, this literature further shows that small countries
have stronger incentives than large ones to cut taxes, which could eventually lead tax rates
on mobile income converge toward zero (see Diamond & Mirrlees (1971), Gordon (1986),
Razin & Sadka (1991), and Wilson (1999) for a survey).
This theoretical conclusion has given rise to a number of papers dealing with tax competi-
tion, which emphasize, both on the theoretical and empirical level, that tax competition is
unlikely to lead to zero taxation. On the theoretical level, the literature has highlighted the
impact of various factors that impede the convergence of tax rates to zero: (i) when taxation
allows for the provision of public goods, tax rates can be higher (Tiebout (1956)), (ii ) tax
differentials are second-order determinants compared to the proximity to final markets or
the characteristics of competition on the labor and goods markets for instance (Markusen
(1995)), (iii ) a higher tax rate can result in a higher pre-tax return in a general equilibrium
framework (because of lower capital stock), with no measurable impact on post-tax returns
(Scholes & Wolfson (1990)), (iv) tax differentials can be an equilibrium outcome in an im-
perfect competition setting combining economies of scale with trade costs and/or agglomer-
ation forces (Haufler & Wooton (1999), Andersson & Forslid (2003), Baldwin & Krugman
(2004), Ludema & Wooton (2000)). Moreover, on the practical side, firms have a number of
possibilities to exploit tax differentials without having to resort to relocation. For instance,
the use of transfer pricing and intra-firm debt contracting allows them to shift profits where
taxation is the lowest, therefore disconnecting the location of profit and production.
As far as corporate taxation is concerned, most existing empirical studies focus on one par-
ticular aspect of tax competition, which is the sensitiveness of foreign direct investment or
firms location decision to taxation. These show that MNEs do react to tax incentives, be they
embedded in tax rules (which avoid double taxation problems through credit or exemption
schemes) or tax rates (for reviews of the literature, see Hines (1999) and Gordon & Hines
(2002)). The estimated impact however is rather limited: according to the meta-analysis
by De Mooij & Ederveen (2005)3, the semi-elasticity of FDI to tax rates varies from -22.7
to +13.2, with a mean of -3.3 or -4.0, depending on whether non significant estimates are
included in the sample. As for the elasticity of FDI to tax rates, it ranges from -0.6 to -2.8,
depending on the estimation method (Desai & Hines (2001)).
Most existing studies focus on FDI within the OECD (see for instance Bénassy-Quéré,
Fontagné & Lahrèche-Révil (2005)), while existing studies on FDI flowing to emerging or

2CEPII (amina.lahreche@cepii.fr).
3This work is an update of De Mooij & Ederveen (2003).
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transition countries usually ignore tax issues (Carstensen & Toubal (2005), Beyer (2002),
Edmiston, Mudd & Valev (2003) are recent exceptions).
Since the beginning of the transition process, Central and Eastern European countries have
engaged in a high-speed opening-up process, which has resulted, among other phenomena,
in increasing opening to capital flows. This has come along with large corporate tax reforms
is most countries, consisting in both lowering statutory rates and broadening the definition
of the taxable income. It is however difficult to determine whether these reforms reflect pure
tax competition (i.e. whether they are directly aiming at attracting FDI) or the necessary
transition path of former socialist countries, marked by a high implication of the State in the
economy.
Given the peculiarities of the NMS, there is some ground for suspecting that the empirical
conclusions of the studies based on OECD countries could be inappropriate for transition
countries, both because of the transition process they have been experiencing and because of
the catching-up process in progress. Still, working only on FDI flowing to the NMS might
also be restrictive. First, past inflows of FDI in the NMS where probably determined by
a mixture of transition-related and more long-run factors (transition-related factors include
privatization, fast and deep opening-up, while more structural factors would include market
access by investing firms or cost-related factors). Therefore, estimating the determinants of
FDI flowing only to NMS does not allow to disentangle between both kinds of determinants.
From this point of view, investigating the behavior of FDI within a larger sample including
the NMS and more advanced countries allows for a more general assessment of its determi-
nants. In this paper, the determinants of FDI are investigated within the enlarged EU. This
allows to investigate whether FDI flowing to the NMS and FDI flowing to the EU15 be-
haves similarly, or whether some asymmetries can be found between both country groupes.
Compared to the existing literature, this is an improvement, as the determinants of FDI to
the NMS are estimated simultaneously for the EU15 and the NMS. In addition, the analy-
sis is run onbilateral FDI data, which allows to identify the impact of tax incentives more
accurately, since tax incentives can be computed for each pair of investing/recipient country.
More precisely, this paper investigates the impact of tax incentives on FDI within the en-
larged EU, using bilateral FDI flows from the EU15 countries to 18 to 22 EU25 countries
(depending on taxes measures)4, from 1990 to 2002. The empirical investigation relies on a
gravitational setting for FDI.
The paper is organized as follows: Section 2 recalls the theoretical and empirical issues
underlying the use of the gravity equation in modeling FDI flows, with a special focus on
FDI within the EU25. In Section 3, the results of the “simple” - i.e. not taking account
of interaction with third countries - gravity equation are displayed and analyzed. Section 4
further investigates the impact of taxation when these interactions are taken into account. In
Section 5, the impact of various scenarios of harmonization/competition on statutory taxation
is assessed. Finally, Section 6 concludes.

4Host countries are the EU15 countries, to which Cyprus, the Czech Republic, Estonia, Hungary,
Lithuania, Latvia, Poland, Slovakia and Slovenia are added.
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2 Modeling the impact of corporate taxation on FDI flows

2.1 The gravity equation and FDI flows

The gravity equation was first developed for trade analysis, but it has become increasingly
used for capital flows analysis (see Portes, Rey & Oh (2001) or Mody, Razin & Sadka (2002)
for instance), and more specially for FDI analysis. Its use has expanded in a number of areas.
For instance, Mutti & Grubert (2004) use a gravity framework for analyzing US outward FDI
at the firm level. Bénassy-Quéré et al. (2005) also used the same tool to investigate FDI in
11 advanced OECD countries. Brenton, Di Mauro & Lücke (2000) or Campos & Kinoshita
(2003) use the same setting to investigate inward FDI in transition economies. The gravity
framework is also used by Walkenhorst (2004) on sectoral data for Poland, and on macro-
economic data for a set of transition countries by Carstensen & Toubal (2005).5

The gravity framework relates FDI flows to the size of the exporting and the importing coun-
try, and to the distance between them. It is therefore bilateral by nature, which allows to
take into account both the features of the exporting (supply-side effect) and of the importing
(cost/demand effect) country. In gravity models of trade, distance is a proxy for transporta-
tion costs and/or barriers to trade. When modeling FDI, the distance variable is less easy
to interpret. On the one hand, when FDI is market seeking, a larger distance should act as
an incentive for firms to locate in the target country instead of exporting to it. Alternatively,
Mody et al. (2002) and Portes et al. (2001) interpret the distance variable in FDI gravitational
models as a proxy for informational frictions, in which case remoteness should reduce FDI.6

2.2 The expected impact of tax differentials

According to Mutti & Grubert (2004), host country taxation may play a limited role in in-
vestment decisions when investment is horizontal (i.e. targeting market access).7 In this
case, foreign firms reach the market by foreign direct investment (trade costs make it more
attractive to locate in the target country than to export products), and all producers and sellers
are therefore subject to the same tax rules and tax rates (there is capital import neutrality).
Consequently, tax competition from third countries should play little role in location deci-
sions.8 When foreign investment is undertaken by vertically-integrated firms targeting export
markets, sellers from different countries compete in the destination market. Those sellers are

5Most papers on transition economies however investigate a limited number of countries, because
the Central and Eastern European countries and the Baltic countries together receive the bulk of FDI
flowing to transition economies. An exception is the paper by Garibaldi, Mora, Sahay & Zettelmeyer
(2001), which does not however rely on a gravity setting, as FDI data are not available on a bilateral
basis.

6As far as the impact of taxation on FDI is concerned, the use of aggregate - even though bilateral
- data might introduce aggregation biases in the estimates, since taxation is likely to influence FDI
unevenly, depending on the sectors under consideration. The use of sectoral data would obviously be
preferable. However, bilateral, sectorally disaggregated data, when available from Eurostat, are highly
truncated, which generate selection biases problems. Other sectoral data are available from the US, but
do obviously not allow to address the issue of this paper. An exception is Shiells (2003), working on
the CIS; notice however that FDI flowing to these countries is mostly natural-resources seeking.

7Multinational entreprises (MNEs) are horizontally integrated when they duplicate production op-
erations abroad, in order to spare on transportation costs or trade barriers, and improve their market
access.

8Such an approach however ignores the impact of taxation on repatriated profits. When this issue
is taken into account, the double-taxation regime - either credit or exemption - can affect the way
MNEs respond to tax differentials between the destination country and their country of origin. See
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not subject to the same corporate taxes, and host country taxes should play a more important
role. In the case of US affiliates, Mutti & Grubert (2004) show that taxes are a determinant
of multinational entreprises location, but that the tax sensitivity is smaller when the affili-
ates primarily serve the host market. As a conclusion, export-oriented production should be
more sensitive to host-country taxation, and the sensitiveness of FDI flows to tax differentials
should be lower in high-income OECD countries, while tax elasticity should be increasing
over time, as integration deepens.
Unfortunately, it is not possible to disentangle horizontal from vertical FDI, and one is left
with one single elasticity estimate fitting all possible motives for foreign investment. Het-
erogeneity in the nature of FDI might therefore be one reason behind the fact that FDI seems
to be little reactive to tax incentives.

2.3 Modeling strategy and data

When the cross-sectional and time dimensions are pooled together, the standard gravity equa-
tion has the following form:

FDIijt = Qα
itQ

β
jtD

δ
ij (1)

whereFDIijt is bilateral FDI flowing from countryi to countryj at timet, Qit andQjt

refer to the respective mass of countriesi andj, andDij refers to the distance between them.
The estimates in the paper are run within the framework of a pseudo panel, where three
dimensions are simultaneously present: the investing country,i, the recipient one,j, and
time (t).
While estimating such an equation two alternative strategies are available. The first one
consists in using as much information as possible from the times-series dimension of the
panel. This is done by controlling for the cross-sectional dimensions of the panel throughi
andj, and possiblyij, fixed effects, which leaves mostly the variance in the time dimension
for estimating the coefficients. This is the usual pseudo-panel specification used in Bénassy-
Quéré et al. (2005) or Bellak, Leibrecht & Römisch (2005b) for instance.
Still, since there might be little time variance within the panel, there is ground for inves-
tigating the determinants of FDI by using the information available in the cross-country
dimension of the panel. This can be done by controlling for alli × t and j × t possible
shocks in the data through the use ofit andjt fixed effects, which leaves mostly the bilateral
dimension for estimating the coefficients of interest. This of course implies to modify the
baseline equation, asQit Qjt would be collinear with the fixed effects.
Because estimates of the impact of taxation of FDI are well known to be fragile, this paper
investigates both dimensions of the panel, focusing first primarily on its time-series dimen-
sion, and then on its cross-section dimension. Hence, two alternative baseline specifications
are used:

ln FDIijt = α1 ln SIZEit + α2 ln SIZEjt + α3 ln DISTij

+γX + µi + νj + εijt (2)

ln FDIijt = β1 ln DISTij + δX + λit + κjt + εijt (3)

WhereX is a vector of control variables, andSIZEit,jt stands for the size of the invest-
ing/recipient country, whileDISTij is the bilateral distance between both partners. The

Bénassy-Quéré et al. (2005) for a discussion and an empirical analysis.
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second equation is obviously less structural, but it still allows for a control of size variables
through the country-and-time fixed effects; it is also more general, as it allows for a control
of any shock in the time or individual country dimension, that could affect the recipient or
the investor.

Selecting the relevant FDI data is quite a complicated issue. FDI flows should be the best
suited within the framework of a gravity equation, which is precisely focusing onflows.
However, FDI flows data are affected by a large number of missing data, which could bias
estimates the same way as if there were selection bias. Moreover, there are instances of
negative flows that cannot be tackled when models are specified in logs, and which lead to
additional missing flows once the logarithmic transformation is imposed to data. Still, using
FDI stocks is an imperfect solution to those problems, as these data are by definition highly
auto-correlated, which might also affect panel estimations.
In order not to have estimates polluted by auto-correlation in the time dimension, and in order
to make the baseline equation consistent with the gravity approach, the analysis is restricted
to (positive) FDI flows. Because missing data might affect the results, a robustness analysis
is undertaken on the preferred specification, through the use of tobit estimation procedures.
The source for FDI data is Eurostat, and the time coverage is 1990 to 2002, with an annual
frequency. FDI flows are in euros at constant prices (the deflator being the gross capital
formation price index of the recipient country).

Qit, the size of the capital-exporting country, is proxied by the GDP in volume of country
i, converted into international dollars using purchasing parity standards (World Bank data).
Because large countries tend to export more capital, the GDP of the origin country should be
capturing a supply effect. As far as the recipient country is concerned, size bears a somewhat
different definition. In traditional models of trade, the size of the importing country should
also be proxied by its GDP. However, if most of FDI is designed to serve the local market,
highly concentrated markets should be more attractive than quite dispersed ones, as the den-
sity of demand allows the investor to serve markets more easily and at lower cost. In order
to take this into account, the proxy for the importer’s size is the market potential, which is
defined as the (PPS converted) GDP, deflated by the internal distance. When internal dis-
tance is low, the market potential is higher for a given level of GDP, and the country should
be more attractive because of more dense demand.9

Finally, distance is defined as the geodesic distance (in kilometers) between capitals. In addi-
tion to these traditional gravity variables, two standard gravity dummies are introduced, i.e.
a dummy for common language and a dummy for common borders. Distance and gravity
dummies are taken from the CEPII databases.10

The measurement of taxes is also a non-trivial issue, as existing measures are unevenly avail-
able, and unevenly representative for the tax burden. Statutory corporate taxes (thereafter
STR) are available for all the countries of the sample (source : Eurostat). However, statu-
tory taxation is a highly imperfect measure of the tax burden, as the rules that define taxable
income can vary in a great extent across countries, and affect the magnitude of effective tax-
ation.Ex-post, implicit tax rates (thereafter ITR) are not affected by this bias, as they reflect
the total amount of tax revenues that is levied for a given year by a given country. Here,
implicit taxation is defined as the total amount of corporate income taxes normalized either

9Because internal distance is a constant, the estimated coefficient would not be changed if “simple”
GDP were used. However, taking account of this geographical variable ensures that fixed effects for
the destination country are not affected by the density of economic activity in the recipient country.

10Available athttp://www.cepii.fr/francgraph/bdd/distances.htm
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by GDP of by the total value added in the economy (source: OECD). This measure is not
exempt from any drawbacks however. First of all, it can be affected by the economic cycle,
which might lead implicit taxation to be endogenous to the amount of FDI flowing into the
economy.11 Secondly, data are available for a limited number of countries on a homoge-
neous basis (namely, the OECD ones), which restrains the sample of New Member States
(thereafter, NMS) to the Czech Republic, Hungary, Poland and Slovakia. Finally, implicit
tax rates can be affected by optimization strategies by firms, trying to locate profit where
taxation is the lowest.12

Another drawback of this measure is itsex-postnature, which does not allow to take account
of theex-anteincentives provided by taxation.Ex-antemeasures are useful in this respect.
These measures, first developed by King & Fullerton (1984), and thereafter developed by
Devereux & Griffith (1998), Devereux & Griffith (2002), Devereux (2003), allow to compare
the level of taxation incurred by a firm that considers an investment of a given amount, for
a given financing structure, for given macro-economic conditions, and for a given return.13

They therefore allow for a perfect comparability of tax incentives across countries. However,
by nature they ignore the fact that firms optimize their investment according to the legislation,
and that investment financing - for instance - has no reason to be identical across recipient
countries.14

Ex-antetax measures (EATR, for effective average tax rates) are now available for a rea-
sonable set of countries, if one considers the various existing databases. The Devereux &
Griffith (2002) database covers 16 countries, from 1982 to 2001, of which 13 belong to the
EU15. Recently, Bellak et al. (2005b) have built data for 5 NMS, from 1996 to 2004. These
series are also used, in order to provide a complementary view on the impact of taxation on
FDI.

In this paper, tax differentials are defined as the difference between the destination (j) and
the origin (i) country, so that a positive tax differential points to higher taxes in the recipient
country, and should induce a decrease in inward FDI; the expected sign of the estimated
coefficient on tax differentials is therefore negative. Other variables are introduced step-by-
step in the analysis: bilateral real exchange rates and unit labor cost differentials. All the
data are detailed in the Appendix.

The impact of taxation is first estimated following Equation (2) (section 3). Time-and-
country fixed effects are then introduced, and the impact of taxation on FDI is further in-
vestigated (section 4), following Equation (3).

11This issue is investigated in the following, through the use of two-stage least squares on the pre-
ferred specification.

12Stöwhase (2002) provides some evidence of tax planning using German data, showing that “FDI
in real activity (production) is correlated with effective tax rates while FDI that implies more oppor-
tunities for profit shifting activities (service, finance and R&D) is correlated with the statutory tax
rate”.

13These measure can either describe the average tax rate incurred under a given set of conditions, or
the marginal tax rate incurred on an additional investment.

14Actually, the financing structure of investment should depend on the relative cost of finance, which
is affected by the tax system and varies across countries.
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3 Tax differentials and FDI within a standard gravity equa-
tion

The graphs displayed in Figure 1 provide some insight about the behavior of taxation in
the EU15 and in the NMS. Statutory taxation is strikingly decreasing in the EU15 countries,
together with the dispersion of tax rates. These changes are feeding fears that tax competition
might be at play in the enlarged EU. The fall inex-antetaxation is striking in the NMS (notice
that data run from 1996 to 2004), which is much less the case in the EU15, where ex-ante
taxation is quite stable (except in Germany and Italy). The picture is less clear for both
groups of countries as far as implicit tax rates are concerned, as implicit taxation is more
cyclical.

3.1 The baseline gravity equation

The baseline gravitational equation for FDI is the following:

ln FDIijt = β + α1 ln SIZEjt + α2 ln GDPit + α3 ln DISTij

+α4CONTIGij + α5COMLNGij + µi + νj + εijt (4)

whereFDIijt denotes FDI flowing from countryi to countryj at time t, in volume15.
DISTij is the bilateral distance between countriesi andj, CONTIGij is a dummy that
takes the value of 1 when countriesi and j share a common border,COMLNGij is a
dummy variable that takes the value of 1 when countriesi andj share a common language,
µi andνj are country-specific fixed effects, that control for any unobserved, time invariant,
characteristic of the investing and recipient country respectively, andεijt is a residual. Notice
that there are no fixed effect for time, as these are collinear with the GDP variables.
GDPit is defined as the GDP of the investing (i) country, and can be interpreted as catching a
supply effect. As toSIZEjt, various definitions are experimented in order to catch the size-
related attractiveness of the recipient country. In the baseline specificationSIZEjt is defined
as the market potential of the destination,MPOTjt. Market potential is defined as the GDP
of the recipient, weighted by the inverse of the internal distance (seesupra). Therefore, it is
a proxy for the density of the internal market, and according to the new economic geography
literature, it should be representative of the demand factor leading firms’ decisions to locate
in the recipient country.
However, it could be argued that the density of the destination market is not the most impor-
tant determinant of location decisions, especially as far as MNEs are involved in a process
of international division of production processes, or more simply in re-export. Indeed, when
production is aimed at reexporting, a potential recipient country should be all the more at-
tractive to FDI that it is highly integrated with other countries also displaying a large market
potential. In order to test this hypothesis, an alternative definition of the market potential is
used, where the market potential of the host country is defined as the (inverse of distance
weighted) sum of its own market potential and the market potential of its trade partners.
Weighting by the inverse of distance allows to take into account the impediments to trade
between the destination country and its neighbors, as a larger distance leads to less interac-
tion between the recipient and its neighboring markets. The definition of the enlarged market
potential is therefore the following:

15see the Appendix for a complete definition of data
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EMPOTjt =
GDPjt

Distjj
+

∑

k 6=j

GDPkt

DISTkk
× 1

DISTjk
(5)

whereDISTjj andDISTkk are internal distances.

Finally, because there happens to be some correlation between the market potential proxies
and the GDP of the investing country (due to the country composition of the sample), an
alternative specification is used, where the coefficients on host and recipient GDPs are con-
strained to equality by summing them. The main advantage of this specification is that it
allows for almost zero correlation (on average) between the sum of GDPs and the tax and
cost variables, and therefore ensures that potential multicollinearity is minimized. However,
it imposes parameter homogeneity on GDPs, which might be a constraining assumption.
Consequently, this last specification should be viewed as a robustness check.

Because of the high heterogeneity between NMS and EU15 countries (both in terms of level
of development and because the rather recent integration of NMS to world trade and finan-
cial flows), it can be suspected that the estimated coefficients on taxes or other cost variables
might be different across country groupings. To investigate this issue, the estimated coef-
ficients are then differentiated according to the geographical belonging of the destination
country.
Indeed, the issue of heterogeneity in panel data estimates of gravitational equations has been
widely discussed, but mostly on the ground of heterogeneity regarding the constant term
(see for instance Cheng & Wall (2005), for a literature review and empirical investigation).
However, this leaves aside the issue of potential heterogeneity in the parameter estimates.
Because the enlarged EU sample is likely to be highly heterogeneous, this paper argues there
is ground for checking the homogeneity across locations of - first - the gravity parameter
estimates and - in a second step - of the other estimates.
To this end, the impact of the gravity variables on FDI is differentiated according to the
geographical belonging of the destination countries - i.e. whether they belong to the EU15
or NMS countries sub-sample. Therefore, the gravity variables are interacted with a dummy
(EUj) that takes the value of 1 when the destination country belongs to the EU15, and zero
when it belongs to the group of new member states.
Allowing for parameter heterogeneity across country groups implies the following changes
to the baseline equation:

ln FDIijt = β + α1EUj ln SIZEjt + α2(1− EUj) ln SIZEjt

+α3EUj ln GDPit + α4(1− EUj) ln GDPit

+α5EUj ln DISTij + α6(1− EUj) ln DISTij

+α7CONTIGij + α8COMLNGij + µi + νj + εijt (6)

The whole set of results is displayed in Table 1.
The equality in estimated parameters for the EU15 countries and the NMS cannot be statisti-
cally rejected at conventional levels, meaning that the gravity equation for FDI uniformly fits
the behavior of both regions. Interestingly, the estimated coefficient for the distance variable
is close to (minus) one, as it is in trade estimates using the gravity setting (in other works on
FDI, the coefficient on distance can be found to be very different. For instance, it is found
to be non-significant in Bénassy-Quéré et al. (2005), for FDI within the OECD countries).
The estimates also show that the common language dummy, which is never significant, can
be dropped with no consequences for the quality and sign of the other estimates.
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Figure 1: Taxation within the enlarged EU
EU15 statutory taxation NMS statutory taxation
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a Effective average tax rate. Source: Devereux and Griffith database and Bellak, Leibrecht & Römisch (2005a)
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Table 1: Parameter homogeneity for gravity variables

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -162.76a -168.35a -152.68a -162.52a -164.91a -171.04a

(11.12) (11.03) (8.88) (11.12) (11.05) (10.49)
Market pot.,j 1.50a

(0.51)
GDP,i 5.37a 6.02a

(0.69) (0.68)
Distance -1.01a -1.00a -1.02a

(0.08) (0.08) (0.08)
Contiguity 0.28b 0.30b 0.27b 0.27b 0.28b 0.29b

(0.13) (0.13) (0.13) (0.12) (0.12) (0.12)
Common language 0.01 -0.01 0.02

(0.16) (0.16) (0.16)
Enlarged market potential,j 0.94c

(0.51)
GDPit + GDPjt 3.13a

(0.17)
GDP,i, j ∈ EU15 5.43a 5.69a 3.73a

(0.69) (0.68) (1.16)
GDP,i, j ∈ NMS 5.32a 5.57a 3.88a

(0.71) (0.70) (1.34)
Market pot.,j ∈ EU15 1.42a

(0.52)
Market pot.,j ∈ NMS 1.82a

(0.54)
Distance,j ∈ EU15 -1.03a -1.02a -1.00a

(0.09) (0.09) (0.09)
Distance,j ∈ NMS -0.86a -0.85a -0.86a

(0.14) (0.14) (0.14)
Enlard market pot.,j ∈ EU15 1.20b

(0.52)
Enlard market pot.,j ∈ NMS 1.75a

(0.59)
GDPit + GDPjt, j ∈ EU15 1.58a

(0.53)
GDPit + GDPjt, j ∈ NMS 1.19

(0.90)
N 1658 1658 1658 1658 1658 1658
R2 0.718 0.717 0.716 0.719 0.719 0.719
RMSE 1.256 1.258 1.26 1.254 1.255 1.255

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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The baseline gravity equation is therefore Equation (4), which estimation results are dis-
played in column (1) of Table 1. In the following, and consistently with the findings of this
first set of estimates, the coefficients on the gravity variables are constrained to homogeneity
across countries.
Notice that the estimated equation is robust to the alternative definition of market poten-
tial, and to the constraint of host and recipient GDPs coefficients to equality, although the
enlarged market potential seems to provide slightly less accurate information. Because the
results are quite similar, the analysis is restricted thereafter to the use of the simple market
potential (i.e. that of GDP divided by internal distances). Results when the sum of GDPs are
used are also displayed, as they seem to be clean from multicollinearity problems.

3.2 Adding tax and cost variables to the gravity setting

Taxation is defined using the tax differential between the host country (j) and the investing
one (i), so that

dTAXijt = TAXjt − TAXit

WheredTAXijt is either computed on statutory,ex-anteor implicit tax rates.
In addition to tax incentives, foreign direct investment might be motivated, at least in transi-
tion economies, by relatively low labor costs. Firms originating from countries where wages
are relatively high compared to productivity should therefore feel an incentive to invest in
countries where unit labor costs are lower. In line with Walkenhorst (2004), relative unit
labor costs (denotedULC) are therefore introduced in the analysis. They are defined as fol-
lows: dULCijt = ln ULCjt − ln ULCit, wherei is the investing country andj is the host
country. Both variables are converted into euros at current exchange rates (source: OECD).
However, unit labour costs might not be the only source of marginal costs. Cost competi-
tiveness can also be more widely defined, using the real exchange rate. Therefore, the (log
of the) real exchange rate (ln RERijt) is also introduced in the equations, whereRERijt

decreases when the host country currency appreciates.
The following equations are estimated, whereZijt refers to the vector of gravitational vari-
ables. This vector includes the GDP of the capital-exporting countryGDPit, the (simple
or enlarged) market potential of the recipient one,MPOTjt, distance and the dummy for
contiguity. GDPit, MPOTjt andDISTij are converted into logs. Alternatively, the sum
of GDPs is introduced in the estimation.

ln FDIijt = β + ϕ1dTAXijt + αZijt + µi + νj + εijt (7)

ln FDIijt = β + ϕ1dTAXijt + χ1 ln RERijt + αZijt + µi + νj + εijt (8)

ln FDIijt = β + ϕ1dTAXijt + χ2dULCijt + αZijt + µi + νj + εijt (9)

ln FDIijt = β + ϕ1dTAXijt + χ1 ln RERijt + χ2dULCijt + αZijt

+µi + νj + εijt (10)

The common language dummy fails to be significant in explaining FDI, a feature which
remains when the contiguity variable is dropped out. For this reason, this dummy is dropped
from all subsequent estimations. Moreover, because unit labor costs and the real exchange
rate appear to be correlated, they are only introduced sequencially in most estimations.
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3.2.1 Imposing parameter homogeneity to cost variables

As a first step, the impact of taxation is not differentiated according to the geographical
belonging of the destination countries. The results are displayed in Tables 2, 3 and 4, for
ITR, STR and EATR differentials respectively.
Looking first at gravitational variables, they are robust to the inclusion of other explanatory
variables in the estimated equations. The only exception is when the real exchange rate
and the market potential are included simultaneously, which might be the consequence of
the correlation between both variables. The last two columns, where the sum of GDPs is
used instead of the market potential and the GDP of the origin country, clears this potential
multicollinearity problem, and allows for more robust estimates in this respect.

21



CEPII, Working Paper No 2006-XX.

Table 2: ITR and FDI

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -163.58a -157.14a -164.37a -162.37a -153.28a -175.70a

(11.75) (11.96) (11.69) (11.97) (9.10) (10.56)
ITR diff. -4.31 -8.42c -2.56 -5.59 -7.78c -8.29b

(4.42) (4.72) (4.41) (4.75) (4.12) (4.19)
Market pot.,j 1.73a 3.63a 1.41b 2.55a

(0.56) (0.94) (0.56) (0.97)
GDP,i 5.24a 3.52a 5.51a 4.56a

(0.75) (1.00) (0.75) (1.03)
Distance -1.05a -1.05a -1.04a -1.05a -1.05a -1.05a

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)
Contiguity 0.25b 0.25b 0.26b 0.25b 0.26b 0.25b

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Real exchange rate 0.26 0.86b 0.25

(0.41) (0.43) (0.39)
ULC differential 1.76a 1.91a 1.61a

(0.42) (0.48) (0.42)
GDPit + GDPjt 3.15a 3.57a

(0.17) (0.20)
N 1560 1507 1560 1507 1560 1507
R2 0.689 0.698 0.692 0.701 0.690 0.698
RMSE 1.256 1.247 1.249 1.24 1.253 1.246

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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Table 3: CITR and FDI

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -166.30a -164.08a -166.20a -166.25a -151.62a -170.75a

(11.25) (11.37) (11.21) (11.36) (8.94) (10.32)
STR diff. 1.28b 1.18c 1.07c 0.95 0.44 0.83

(0.63) (0.65) (0.63) (0.65) (0.61) (0.61)
Market pot.,j 1.21b 2.09b 1.14b 1.78b

(0.53) (0.84) (0.53) (0.86)
GDP,i 5.74a 4.97a 5.79a 5.29a

(0.71) (0.90) (0.71) (0.92)
Distance -1.01a -1.01a -1.00a -1.01a -1.02a -1.02a

(0.08) (0.08) (0.08) (0.08) (0.08) (0.08)
Contiguity 0.28b 0.28b 0.29b 0.28b 0.28b 0.28b

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
Real exchange rate 0.14 0.62 0.31

(0.39) (0.43) (0.38)
ULC differential 1.33a 1.47a 1.23a

(0.39) (0.44) (0.39)
GDPit + GDPjt 3.11a 3.48a

(0.17) (0.20)
N 1656 1603 1652 1599 1652 1603
R2 0.717 0.725 0.718 0.726 0.715 0.724
RMSE 1.255 1.248 1.251 1.243 1.256 1.248

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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Table 4: EATR and FDI

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -170.77a -166.77a -172.41a -170.34a -164.48a -187.61a

(13.52) (13.57) (13.44) (13.53) (10.73) (12.61)
EATR diff. -0.04 -0.04 -0.01 -0.02 -0.02 -0.04

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05)
Market pot.,j 1.93a 3.96a 1.81a 3.23a

(0.60) (1.01) (0.60) (1.02)
GDP,i 5.27a 3.55a 5.42a 4.25a

(0.81) (1.06) (0.81) (1.07)
Distance -0.84a -0.83a -0.83a -0.83a -0.83a -0.83a

(0.10) (0.10) (0.10) (0.10) (0.10) (0.10)
Contiguity 0.49a 0.49a 0.50a 0.50a 0.49a 0.49a

(0.14) (0.14) (0.14) (0.14) (0.14) (0.14)
Real exchange rate 0.16 0.66 0.14

(0.47) (0.49) (0.46)
ULC differential 1.98a 1.95a 1.91a

(0.48) (0.52) (0.48)
GDPit + GDPjt 3.32a 3.76a

(0.20) (0.24)
N 1235 1186 1235 1186 1235 1186
R2 0.702 0.71 0.706 0.714 0.704 0.71
RMSE 1.242 1.234 1.234 1.227 1.237 1.233

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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As to cost variables, the results are inconclusive. Turning first to tax variables, implicit taxa-
tion tends to have a weak and fragile impact on FDI (Table 2), which tends to be essentially
significant in columns (7) and (8), where the sum of GDPs is used as a proxy for size vari-
ables.16 Second, and contrary to usual expectations, statutory taxation has a positive impact
on inward FDI in most cases (Table 3), meaning that an increase in statutory tax differentials
in the recipient country compared to the exporting one wouldincreaseinward FDI. Such a
result is further investigated in the following, as it departs from what is usually found in the
literature (see for instance Bénassy-Quéré et al. (2005), or the meta-analysis by De Mooij &
Ederveen (2005)). Finally,ex-antetax differentials are never significant in explaining FDI
(Table 4).
The real exchange rate is not significant when introduced independently in the regressions,
although the estimates are correctly signed. Because the real exchange rate and unit labor
cost differential are strongly correlated, they are not included simultaneously in the estima-
tions (with the exception of Column (4) in Tables 2, 3 and 4.
Unit labor costs are always significant, but in an odd direction, since an increase in ULC in
the recipient country tends to increase inward FDI. Such a result is not unusual however (see
Bénassy-Quéré et al. (2005) for instance, and could be due to the fact that ULC data does
not take correctly into account labor quality differences. However, using secondary school
enrollment data in order to control for the quality of labor also fails to change the sign of the
relative labor costs variable.17

Finally, because the geographic coverage of tax differentials data varies, a last set of estima-
tions is run on exactly the same panels, in order to check for the impact of potential selection
biases. The results are displayed in Table 5, where the estimated equation is the following:

ln FDIijt = β + ϕ1dTAXijt + χ2dULCijt + αZijt + µi + νj + εijt (11)

The results are mostly robust to selection biases: implicit taxation remains the only sig-
nificant - though somehow weakly - tax determinant of FDI, while statutory taxation turns
insignificant, though positively signed;ex-antetaxation once again fails to be significant in
explaining inward FDI. This variable is therefore discarded in the remaining of the paper.

16ITR differentials are not robust to the inclusion of the enlarged market potential (columns (5) and
(6).

17A higher secondary enrollment ratio in the destination country is associated to higher FDI; how-
ever, this does not allow to reverse the sign of the unit labor cost differential. The results are not
displayed here.
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Table 5: Controlling for selection biases

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -166.47a -174.05a -172.60a -165.10a -202.75a -164.18a

(13.80) (13.42) (13.45) (10.69) (17.13) (10.76)
ITR diff. -8.76c -12.40a

(5.03) (4.64)
STR diff. 0.72 0.72

(0.91) (0.91)
EATR diff. -0.01 -0.02

(0.05) (0.05)
ULC differential 2.12a 2.09a 2.11a 2.09a 2.09a 2.03a

(0.49) (0.49) (0.50) (0.49) (0.49) (0.50)
Market pot.,j 2.19a 1.67a 1.77a

(0.64) (0.61) (0.60)
GDP,i 4.91a 5.59a 5.46a

(0.87) (0.82) (0.81)
Distance -0.82a -0.82a -0.82a -0.82a -0.82a -0.83a

(0.10) (0.10) (0.10) (0.10) (0.10) (0.10)
Contiguity 0.51a 0.51a 0.51a 0.51a 0.51a 0.50a

(0.14) (0.14) (0.14) (0.14) (0.14) (0.14)
GDPit + GDPjt 3.33a 5.59a 3.32a

(0.20) (0.82) (0.20)
N 1218 1218 1218 1218 1218 1218
R2 0.699 0.698 0.698 0.698 0.698 0.696
RMSE 1.233 1.234 1.234 1.234 1.234 1.237

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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3.2.2 Allowing heterogeneity in cost variables estimates

Working on a sample of Central and Eastern European countries and CIS18 countries (26
countries, over the 1990-1999 period), Garibaldi et al. (2001) highlight cross-country het-
erogeneity in the behavior of FDI and portfolio investment. In their paper, heterogeneity
is caught through additive dummies, implying that heterogeneity affects only the constant
term, not the parameters. However, working on the enlarged EMU might make the implicit
assumption of parameter homogeneity quite audacious, due to the transition and catch-up
episodes which might have made the NMS behave quite asymmetrically from the EU15
countries. Moreover, heterogeneity might be the reason for - at least part - of the deceiving
results displayedsupra. This issue is investigated here, by allowing estimated coefficients
to vary according to the geographical belonging of the countries of the sample. Namely, the
tax, real exchange rate and unit labor costs coefficients are interacted with theEU15 dummy,
which describes the geographical belonging of the destination country, along the following
lines:

ln FDIijt = β + EUj · ϕ1dTAXijt + (1− EUj) · ϕ2dTAXijt

+χ1EUj · ln RERijt + χ2 (1− EUj) · ln RERijt

+αZijt + µi + νj + εijt (12)

ln FDIijt = β + EUj · ϕ1dTAXijt + (1− EUj)ϕ2dTAXijt

+χ3EUj · dULCijt + χ4 (1− EUj) · dULCijt

+αZijt + µi + νj + εijt (13)

The results are displayed in Tables 6 and 7. Because the real exchange rate fails to signifi-
cantly impact FDI flows, the results using this variable are not displayed, except in column
(1) of Table 6. The estimated coefficients for the gravity variables remain quite robust to
the inclusion of interacting dummies on cost variables, and therefore deserve no particular
comments.

18Commonwealth of Independent States
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Table 6: Differentiating tax and cost variables according to the region of destination:
ITR

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4)
intcpt -163.63a -156.43a -165.27a -157.31a

(11.76) (11.98) (11.69) (9.24)
ITR diff., j ∈ EU15 -5.03 -10.38b -4.82 -10.06b

(4.65) (5.06) (4.63) (4.29)
ITR diff., j ∈ NMS -0.01 1.85 0.75 -1.79

(9.68) (11.25) (10.77) (10.76)
Market pot.,j 1.78a 3.89a 1.62a

(0.57) (0.98) (0.57)
GDP,i 5.20a 3.29a 5.38a

(0.75) (1.03) (0.75)
Distance -1.05a -1.05a -1.04a -1.05a

(0.09) (0.09) (0.09) (0.09)
Contiguity 0.25b 0.24c 0.24b 0.24b

(0.12) (0.12) (0.12) (0.12)
RER,j ∈ EU15 0.20

(0.45)
RER,j ∈ NMS 0.13

(0.93)
ULC diff., j ∈ EU15 2.22a 2.15a

(0.47) (0.47)
ULC diff., j ∈ EU15 0.38 0.11

(0.93) (0.92)
GDPit + GDPjt 3.23a

(0.17)
N 1560 1507 1560 1560
R2 0.689 0.698 0.693 0.691
RMSE 1.256 1.247 1.248 1.251

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the
1%, 5% and 10% levels respectively.
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Table 7: Differentiating tax and cost variables according to the region of destination:
STR and EATR

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4)
intcpt -168.01a -154.88a -175.90a -164.68a

(11.21) (9.02) (13.52) (10.73)
STR diff., j ∈ EU15 0.95 0.29

(0.65) (0.63)
STR diff., j ∈ NMS 0.53 0.11

(1.11) (1.11)
EATR diff., j ∈ EU15 1.18 0.59

(0.80) (0.78)
EATR diff., j ∈ NMS -0.07 -0.08

(0.06) (0.06)
ULC diff., j ∈ EU15 2.03a 1.98a 2.23a 2.20a

(0.47) (0.47) (0.51) (0.51)
ULC diff., j ∈ NMS -0.18 -0.39 -1.33 -1.38

(0.69) (0.69) (1.49) (1.49)
Market pot.,j 1.24b 1.59b

(0.54) (0.62)
GDP,i 5.77a 5.73a

(0.71) (0.83)
Distance -1.01a -1.02a -0.83a -0.83a

(0.08) (0.08) (0.10) (0.10)
Contiguity 0.28b 0.27b 0.49a 0.49a

(0.12) (0.12) (0.13) (0.14)
GDPit + GDPjt 3.18a 3.33a

(0.17) (0.20)
N 1652 1652 1235 1235
R2 0.719 0.717 0.708 0.706
RMSE 1.249 1.254 1.231 1.235

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the
1%, 5% and 10% levels respectively.
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As far as implicit taxation is concerned, Table 6 shows that, when significant, implicit tax-
ation differentials only affect FDI flowing to the EU15, but never FDI flowing to the NMS.
This is quite an interesting result, as it seems to be at odds with conventional tax competi-
tion theory, which states that smaller countries should feel an incentive to lower taxation of
mobile income, and succeed in attracting a larger share of mobile factors. Here, even though
taxation is on average lower in the NMS of the sample, this does not lead to significantly
higher inflows of FDI19.

The asymmetry between the NMS and the EU15 countries also shows up in the estimates for
unit labor cost differential. Indeed, the theoretically unexpected positive impact of unit labor
costs differentials is now restricted to the EU15 countries, while lower (alternatively, higher)
ULC in NMS countries have no significant impact on inward FDI flowing to these countries
(while the negative sign of estimated coefficient is more in line with expectations).

Turning to statutory taxation, some asymmetry is also noticeable, since statutory tax differ-
entials are never significant in explaining FDI inflows to the NMS. They are (very) weakly
influential on FDI flowing to the EU15, with the same odd direction, suggesting that most of
the positive impact obtained on statutory tax differentials when the countries of destination
are not differentiated might be the consequence of a composition effect, as EU15 dominate
the sample. Finally,ex-antetaxation once again fails to have any significant impact on FDI,
and differentiating between EU15 and NMS recipient countries does not change the picture
at all. Therefore, this tax variable is not considered anymore in the following of this Section.

3.3 Non-linearities in the impact of tax differentials

3.3.1 Positive versus negative tax differentials

Previous estimations relied on the hypothesis of a symmetric impact of negative and positive
tax differentials. However, this impact might be asymmetric. The major reason for this is
due to the coexistence of different double taxation schemes in investing countries.

Head, Ries & Swenson (1999) do find such an asymmetry, and conclude that Japanese in-
vestments in the US are diverted by high tax rates, but not much attracted by low taxes, a
result also established in Bénassy-Quéré et al. (2005) for OECD countries applying credit
schemes.

In order to look for the existence of such asymmetries in the impact of tax and cost differ-
entials, dummies are built to identify the sign of tax differentials:POSijt takes the value
of one when the tax differential is positive, andNEGijt takes the value of 1 when the tax
differential is negative (NEGijt = 1−POSijt). These dummies are interacted with the tax
differential, in order to estimate the impact of positive and negative tax gaps separately. In a
second step, the EU15 dummy is also interacted, in order to see whether there is additionally
an asymmetry due to the geographical belonging of the country of destination.20

19In the time series dimension, the standard deviation of the market potential (in logs) is .05 in the
EU15 sample. An increase in one standard-deviation of the market potential is equivalent to a .02
percentage points increase in the implicit taxation differential, a figure which is a little higher than the
observed standard deviation in implicit taxation in the EU15 countries (0.012).

20Here also, only the results using unit labor cost differentials are displayed, as the real exchange
rate turns out to be insignificant in explaining FDI inflows.
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ln FDIijt = β + ϕ1POSijt · dTAXijt + ϕ2NEGijt · dTAXijt

+χ3EUj · dULCijt + χ4 (1− EUj) · dULCijt

+αZijt + µi + νj + εijt (14)

ln FDIijt = β + ϕ1EUj · POSijt · dTAXijt + ϕ2 (1− EUj) · POSijt · dTAXijt

+ϕ3EUj ·NEGijt · dTAXijt + ϕ4 (1− EUj) ·NEGijt · dTAXijt

+χ3EUj · dULCijt + χ4 (1− EUj) · dULCijt

+αZijt + µi + νj + εijt (15)

The results are displayed in Table 8. Gravity variables bear significant and robust signs, and
the ULC differential explains FDI only in the EU15 countries.
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Table 8: Impact of positive versus negative tax differentials

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6) (7) (8)
intcpt -165.27a -161.94a -156.95a -148.95a -164.79a -157.02a -161.57a -1.00a

(11.69) (11.35) (9.21) (9.15) (11.71) (9.26) (11.38) (9.24)
ITR diff. > 0 0.26 -4.42

(6.58) (6.41)
ITR diff. < 0 -8.74 -14.09b

(6.60) (6.37)
STR diff. > 0 -1.33 -2.02b

(0.95) (0.93)
STR diff. < 0 2.57a 2.05b

(0.83) (0.82)
ITR diff. > 0, j ∈ EU15 -1.62 -6.62

(6.96) (6.77)
ITR diff. > 0, j ∈ NMS 11.69 9.94

(15.41) (15.44)
ITR diff. < 0, j ∈ EU15 -8.08 -13.45b

(6.86) (6.62)
ITR diff. < 0, j ∈ NMS -14.80 -18.41

(19.59) (19.60)
STR diff. > 0, j ∈ EU15 -1.40 -2.09b

(0.95) (0.94)
STR diff. > 0, j ∈ NMS -0.14 -1.12

(3.45) (3.45)
STR diff. < 0, j ∈ EU15 2.95a 2.35a

(0.88) (0.87)
STR diff. < 0, j ∈ NMS 1.09 0.83

(1.40) (1.40)
Market pot.,j 1.60a 1.21b 1.63a 1.15b

(0.57) (0.53) (0.57) (0.54)
GDP,i 5.39a 5.57a 5.36a 5.61a

(0.75) (0.71) (0.75) (0.71)
ULC diff., j ∈ EU15 2.22a 2.07a 2.15a 2.02a 2.21a 2.14a 2.03a 1.99a

(0.47) (0.46) (0.47) (0.47) (0.47) (0.47) (0.47) (0.47)
ULC diff. , j ∈ NMS 0.22 -0.34 -0.14 -0.52 0.45 0.19 -0.12 -0.35

(0.84) (0.68) (0.84) (0.68) (0.93) (0.93) (0.70) (0.70)
Distance -1.04a -0.98a -1.04a -1.00a -1.05a -1.05a -1.00a -1.01a

(0.09) (0.08) (0.09) (0.08) (0.09) (0.09) (0.08) (0.08)
Contiguity 0.25b 0.28b 0.26b 0.27b 0.24b 0.24c 0.27b 0.27b

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
GDPit + GDPjt 3.22a 3.06a 3.22a 3.05a

(0.17) (0.17) (0.18) (0.17)
N 1560 1652 1560 1652 1560 1560 1652 1652
R2 0.693 0.721 0.692 0.719 0.693 0.692 0.721 0.719
RMSE 1.248 1.245 1.251 1.25 1.248 1.252 1.245 1.25

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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As to tax differentials, the distinction between positive and negative tax differentials fails to
conclusively explain inward FDI in the sample. There is weak evidence that negative ITR
differentials (i.e. lower taxes in the recipient) attract FDI, and possibly only in the EU15
recipient countries, but this effect is conditional on the size variable that is included in the
estimation (column (1) versus column (3), and column (5) versus column (6)), which tends
to weaken its conclusiveness. As to STR differentials, the results are quite difficult to use, as
the coefficients change sign depending on the sign of the tax differential.

3.3.2 Small and large tax differentials

Non-linearities in the relation between FDI and tax differentials might also show up in the
different reaction of FDI to small and large changes in tax differentials. A number of reasons
could indeed explain non-linear response to taxes depending on the size of tax gaps.
First, tax codes are complex and highly instable, especially in Europe and even more in
the NMS, where the compliance to the “acquis communautaire” for instance has forced a
number of changes in tax codes and in the whole institutional environment. Second, and
even though the enlarged EU is becoming an increasingly integrated area, relocating from
one country to another is costly, and these relocation costs could give rise to an “arbitrage
tunnel”, where firms only relocate when tax changes become sizable enough. Finally, a
number of tax deferrals and measures allow for partial avoidance of taxation, which is also
a reason why tax differentials might impact non-linearly on FDI, as small tax differentials
can be canceled out by such provisions. In such a framework, large tax differentials should
matter more than small ones when investing abroad is under consideration, and a negative
sign would be expected on both simple and cubic differentials. However, if tax differentials
are compensating for some locational disadvantage, the outcome could be different, as lower
taxes would be used as a subsidy for locating in an otherwise little attractive country, and the
non-linear relation could even reverse.
Nonlinearities are investigated by including cubic tax differentials in the estimation.21 The
results are displayed in Table 9 for implicit tax rates22.

21The cubic transformation keeps the sign in the tax differential.
22Estimates using statutory tax rates fail to provide significant and conclusive results. They are

therefore not reported here.
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Table 9: Non-linearity of tax effects: ITR

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)
intcpt -165.89a -165.88a -166.60a -156.60a -156.89a -157.67a

(11.67) (11.67) (11.66) (9.19) (9.22) (9.22)
ITR diff. -13.54b -18.33a

(5.76) (5.57)
Cubic ITR diff. 17131.86b 17009.02b 16373.61b 15972.41b

(6698.82) (6780.70) (6713.55) (6791.46)
ULC diff., j ∈ EU15 2.18a 2.18a 2.15a 2.11a 2.11a 2.08a

(0.47) (0.47) (0.47) (0.47) (0.47) (0.47)
ULC diff. , j ∈ NMS 0.35 0.39 0.36 -0.03 0.12 0.09

(0.84) (0.92) (0.92) (0.84) (0.92) (0.92)
Market pot.,j 1.54a 1.54a 1.56a

(0.56) (0.57) (0.57)
GDP,i 5.47a 5.47a 5.48a

(0.75) (0.75) (0.75)
Distance -1.05a -1.05a -1.04a -1.05a -1.05a -1.04a

(0.09) (0.09) (0.09) (0.09) (0.09) (0.09)
Contiguity 0.23c 0.23c 0.25b 0.23c 0.23c 0.25b

(0.12) (0.12) (0.12) (0.12) (0.12) (0.12)
ITR diff., j ∈ EU15 -13.61b -18.30a -18.52a -23.22a

(5.80) (6.15) (5.59) (5.95)
ITR diff., j ∈ NMS -12.30 5.77 -14.14 3.93

(11.94) (14.32) (11.96) (14.35)
Cubic ITR diff., j ∈ EU15 26401.09a 25361.83a

(7926.31) (7941.57)
Cubic ITR diff., j ∈ NMS -7323.26 -8353.53

(12640.6) (12671.9)
GDPit + GDPjt 3.21a 3.22a 3.23a

(0.17) (0.17) (0.17)
N 1560 1560 1560 1560 1560 1560
R2 0.694 0.694 0.695 0.693 0.693 0.694
RMSE 1.246 1.246 1.244 1.249 1.249 1.248

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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Because tax differentials are in levels (and not in percent), their magnitude is very limited
(the minimum is -.068, with a .014 standard deviation). As a consequence, cubic tax differ-
entials are very small, which explains the magnitude of the estimated coefficients.
Controlling for large tax differentials allows to improve the significance of the estimated
coefficient on simple tax differentials, which becomes significant at the 1 to 5% level.
First,there appears to be a clear non-linear relation between tax differentials and FDI: higher
(implicit) tax differential first tend to reduce inward FDI in the recipient, an effect that van-
ishes as tax differentials deepen, since the coefficient on the cubic tax differential is positive.
Hence, when the tax differential is restricted to negative values (lower taxes in the recipient
country than in the investing one), its impact on FDI appears to be bell-shaped. Table 9
also confirms the asymmetric behavior of FDI flowing to the EU15 and to the NMS, as tax
differentials only affect FDI flowing to the EU1523.
When is the impact of much lower tax rates (i.e. cubic tax differentials) fading out? This
question is addressed through a simple simulation (Figure 2). The estimated coefficients
in column (1) of Table 9 (no differentiation according to the geographic belonging of the
destination country) are used to simulate the reaction of FDI flows (in %) to tax differentials,
both natural and cubic. Since tax differentials are symmetric, only negative tax differentials
are displayed here24.

Figure 2: The non-linear impact of tax differentials
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FDI does indeed react more to larger tax differentials, up to a certain threshold. Once this
threshold is overtaken, the impact of larger tax discrepancies is reversed. According to the
estimates in Table 9, the threshold is reached when the implicit tax differentials (in absolute
value) is .0162, i.e. 1.62%. The bell-shaped curved displayed in Figure 2 therefore suggests
that there are decreasing marginal returns in tax-cutting strategies, as far as these strategies
aim at attracting FDI.
Within the whole sample, when only negative tax differentials are considered, 22% of im-
plicit tax rate differentials are above this threshold in absolute value, meaning that for most
recipient countries of the sample, lowering taxes would have a positive impact of inward

23Notice that using the sum of GDPs in the place of the GDP of the origin country and the market
potential of the destination does not change the result, which is therefore robust to the specification of
the gravitational determinants of FDI.

2499.55% of observed (negative) tax differentials lie within the[−0.03, 0] range displayed in Figure
2. For those tax differentials, simulated FDI inflows are always positive.
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FDI.
This might be an argument for the fear of tax competition within the EU, since the results
suggests that most countries have not reached the point where lower tax rates displays de-
creasing marginal returns.
The results are broadly similar when the analysis is restricted to the EU15 countries (not
plotted here).

3.4 Robustness checks

The estimation results displayed so far rely on two assumptions that call for further investi-
gation. The first one is that the number of missing observations for FDI flows does not affect
the results. Still, missing data might be responsible for a sample selection bias, an issue that
needs to be tackled. The second one is that FDI and tax rates are exogenous, which might
be questionable as far as implicit tax rates are concerned; indeed, implicit tax rates might
be found to decrease when FDI enters a recipient country, if this leads to a boost in GDP25.
There would then be reverse causality from FDI to the implicit tax rate.
The issue of missing observations is addressed through the use of a tobit estimation. In order
not to inflate the number of control estimations, robustness analysis is run on the following
preferred specifications:

ln FDIijt = β + ϕ1dITRijt + χ2dULCijt + α1 ln GDPit + α2 ln MPOTjt

+α3 ln DISTij + α4CONTIGij + µi + νj + εijt (16)

ln FDIijt = β + ϕ1dITRijt + χ2dULCijt + γ1 (ln GDPit + ln GDPjt)
+γ2 ln DISTij + γ3CONTIGij + µi + νj + εijt (17)

The results for the tobit estimations are displayed in Table 10.

25Since there are delays in the collection of taxes, the denominator increases while the numerator is
unaffected in the short run, leading to a apparent tax decrease, which in fact stems from a growth in
GDP.
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Table 10: Tobit estimations

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4)
intcpt -117.70a -135.56a -118.44a -136.86a

(11.74) (14.29) (12.22) (15.04)
ITR diff. -8.49 -8.80c

(5.66) (5.63)
ITR diff., j ∈ EU15 -11.82b -12.32c

(6.56) (6.49)
ITR diff., j ∈ NMS 6.71 6.54

(10.32) (10.31)
ULC diff. .81c .79c

(.45) (.45)
ULC diff., j ∈ EU15 .57 .56

(.49) (.49)
ULC diff. , j ∈ NMS 2.24a 2.18a

(.96) (.95)
Market pot.,j. 2.06a 2.06a

(.77) (.79)
GDP,i 2.82a 2.86a

(.74) (.74)
Distance .36a .36a .37a .37a

(.08) (.08) (.08) (.08)
Contiguity 2.92a 2.92a 2.90a 2.90a

(.20) (.20) (.20) (.20)
Sum of GDP 2.45a 2.47a

(.25) (.27)
N 3738 3738 3738 3738
LR χ2 2076.78a 2076.50a 2080.35a 2080.04a

Log likelihood -6553.69 -6553.83 -6551.91 -6552.06

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the
1%, 5% and 10% levels respectively.
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Using a tobit estimation procedure does not change the main message of the panel data esti-
mates: although the magnitude of the coefficients associated to gravity variables are changed,
the gravitational model remains significant and robust. ITR differentials tend to be more ro-
bustly associated to FDI flows, and the result that ITR differentials only affect FDI flowing to
the EU15 is remains. ULC differentials still have an unexpected (though of less magnitude)
impact on FDI flows, and the “anomaly” is now concentrated on the NMS, where higher
ULC compared to the investing country tend to increase FDI.
The potential endogeneity of ITR and FDI is treated using instrumental variables, where ITR
is instrumented using the (one period) lagged ITR. The results are displayed in Table 11.
Instrumenting the ITR yields non-significant results as far as ITR differentials are not in-
teracted with a region-of-destination dummy. This suggests that there might indeed be re-
verse causality problems. Still, when the ITR differentials are interacted with the region-of-
destination dummy, the results tend to confirm previous conclusions.
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Table 11: Instrumentation of ITR differentials

Dependent Variable: Ln of FDI
Model : (1) (2)
intcpt -168.30a -157.92a

(12.10) (9.40)
ITR diff., j ∈ EU15 -7.13 -15.49a

(7.51) (6.48)
ITR diff., j ∈ NMS 2.05 -2.29

(14.21) (14.08)
ULC diff., j ∈ EU15 2.71a 2.61a

(.57) (.57)
ULC diff. , j ∈ NMS .46 .10

(1.00) (.99)
Market pot.,j 1.43b

(.66)
GDP,i 5.82a

(.86)
Distance -1.05a -1.06a

(.09) (.09)
Contiguity .20c .20c

(.12) (.12)
Sum of GDP 3.32a

(.18)
N 1486 1486
R2 .722 .720
RMSE 1.25 1.26

Note: Standard errors in parentheses:a, b andc stand for statistical
significance at the 1%, 5% and 10% levels respectively.
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Once again, the results are somehow conditional to the specification of the gravity equation
- a feature that also showed up in previous estimations. The main conclusion seems however
confirmed, that if ITR differentials ever affect FDI, they only did so over the past for EU15
countries. The unexpected and positive impact of ULC differentials on FDI is once again
constrained to EU15 countries, while their impact is non-significant for FDI flowing to the
NMS.

3.5 Interactions between EU25 countries

In the previous section, estimations were run as if bilateral FDI flows were the result of in-
vestors choosing to invest or not in a given location, regardless of the developments in the
rest of the world. The underlying assumption is therefore that potential recipients are inde-
pendent one from another. However, this might badly fit the enlarged EU, since the high
and increasing trade integration of the area allows an investor to choose between a number
of potential locations, given that products made in one country can easily be exported to the
others. Consequently, FDI flowing into a country should not depend only on the national
characteristics of the recipient country, but also on the characteristics of the “competing”
countries. In the following, various aspects of the attractiveness of third countries are inves-
tigated.
The externality due to third countries taxation is measured as the difference between the
tax level of potential alternative locations and the country of origin. The former variable is
labeledTAXjt, and defined as:

TAXjt =
1
n

∑

c 6=j

TAXct · MAXc (DISTjc)
DISTjc

(18)

wherec is a potential host. The weighting scheme is the relative distance between the des-
tination country and each alternative location, on the ground that competition for attracting
FDI is weaker between remote countries (because transaction costs then are overwhelming
compared to tax differentials). The tax differential between the alternative locations toj and
the country of origini is then computed as follows:TAXijt = TAXjt − TAXit. This
variable is then included in the estimation as an additional explanatory variable. We also
try to discriminate the impact of competition stemming from EU15 and NMS countries, by
computing the same series, and constraining the destination countries to belong to the EU15
(EUTAXjt) or the NMS (NMSTAXjt).
The results are displayed in Table 12, both for implicit (columns (1) and (2)) and statutory
(columns (3) and (4)) taxation. In addition, the impact of ULC differentials with potential
competitors is also investigated (column (7)), where ULC differentials with potential com-
petitors are built in a symmetric way as ITR/STR differentials with alternative locations.
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Table 12: Third country externalities

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5)
intcpt -147.58a -137.70a -168.76a -173.69a -148.46a

(12.90) (15.80) (13.30) (13.49) (20.17)
ITR diff. -7.99c

(4.61)
ITR diff. with alternative locs. 10.26a

(3.20)
ITR diff., j ∈ EU15 -9.30c -7.76

(5.04) (5.11)
ITR diff., j ∈ NMS -3.79 -4.44

(10.84) (10.89)
ITR diff., alternative EU15 locs. 17.18a 15.84a

(3.60) (3.79)
ITR diff., alternative NMS locs. 2.73a 2.62b

(1.02) (1.02)
STR diff. 0.85

(0.64)
STR diff. with alternative locs. 0.07

(0.32)
STR diff., j ∈ EU15 0.93

(0.67)
STR diff., j ∈ NMS 0.51

(1.12)
STR diff., alternative EU15 locs. -0.01

(0.57)
STR diff., alternative NMS locs. 0.31c

(0.17)
ULC diff., j ∈ EU15 2.45a 3.27a 2.11a 2.10a 2.68a

(0.47) (0.57) (0.50) (0.47) (0.67)
ULC diff. , j ∈ NMS -0.12 0.22 -0.34 -0.11 0.37

(0.85) (0.93) (0.69) (0.69) (0.97)
Distance -1.04a -1.05a -1.01a -1.00a -1.05a

(0.09) (0.09) (0.08) (0.08) (0.09)
Market pot.,j 1.62a 1.09c 1.83b 1.21b 1.06c

(0.56) (0.60) (0.85) (0.54) (0.61)
GDP,i 4.70a 4.74a 5.34a 6.00a 5.18a

(0.78) (0.86) (0.95) (0.75) (0.95)
Contiguity 0.25b 0.21c 0.28b 0.28b 0.21c

(0.12) (0.12) (0.12) (0.12) (0.12)
ULC diff., competitors in EU15 -1.10

(0.96)
ULC diff., competitors in NMS -0.70

(0.71)
N 1560 1488 1599 1652 1488
R2 0.695 0.701 0.727 0.72 0.701
RMSE 1.244 1.243 1.241 1.248 1.242

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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Statutory taxation always fails to significantly account for FDI flows. This is not the case
when implicit taxation is considered. Indeed, higher taxes in the recipient tend to deter in-
ward FDI flows, while higher taxes in alternative potential locations tend toincreaseFDI
flowing to the considered recipient country. There seem therefore to be significant tax exter-
nalities within the enlarged EU.

Further differentiating the impact of taxation in third countries show that these externalities
are mostly concentrated within the EU15. Once again, higher taxes only divert FDI flowing
to the EU15 countries; moreover, the externality of higher taxes in potential alternative loca-
tions is higher when the alternative locations are in the EU15, although there is some effect
of higher taxation in potential NMS hosts.

This means that - at least over the past - FDI in the (enlarged) EU has been mostly affected by
the competitive tax environment in other EU15 countries, and consequently that tax compe-
tition in the EU might have been circumscribed to the EU15 countries, since taxation in the
NMS had no impact on FDI flowing to the EU15. Given the scarcity of data for NMS FDI,
it was not possible however to isolate the determinants of FDI flowing to these countries.

Finally, as shown in Column (5), it is not possible to evidence similar externalities stemming
from ULC differentials.

4 Taxation and FDI within a more general gravity setting

The standard gravity equation used so far relies on a structural equation, which imposes
gravity variables to be identified to the respective sizes of partners. Including fixed effects
for i andj allows to control for country-specific phenomena that could affect bilateral FDI
flows independently from time. In the standard trade gravity framework, such fixed effects
allow to control,inter alia for the impact of remoteness on relative prices (see the seminal
contribution of Anderson & van Wincoop (2003)).

However, using a panel of partners through time can make the standard gravity setting less
relevant, mostly because developments in the time dimension cannot be correctly controlled
for. Indeed, because size variables are collinear with time, time fixed-effects could not be
introduced in the analysis. As a consequence, potential bias arising from omitted variables
that would affect FDI developments in the time dimension cannot be ruled out.

In order to tackle this issue, the standard gravity equation is generalized to allow for a larger
control of shocks that may occur in the time and country dimension. Namely, and as stated in
Section 2, FDI is regressed on a set ofi×t andj×t fixed effects, that account for size effects
(the GDP and market potential) and all possible development in the origin and destination
country, at each period. The model is therefore more general.26 The main drawback is of
course that the model is less structural, as no estimate can be drawn for the size variables.

As a consequence of the controls forit andjt fixed effects, the model is estimated using the
remaining source of variance, which is cross-pairs-of-countries (ij). Therefore, it comple-
ments the estimates provided in Section 3.

26This allows to overcome a number some problems that where affecting the estimations in Section
3, for instance, the fact that time fixed-effects could not be introduced in the estimates due to their
collinearity with the size variables, or the (limited) collinearity between the GDP of the host and of the
destination country.
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4.1 Taxes and unit labor costs

Symmetrically to the estimations above, the impact of tax differentials on FDI is tested along
the following lines, where unit labor cost differentials and the real exchange rate are included
alternatively, anddTAXijt refers respectively to ITR, STR and EATR differentials:

ln FDIijt = β + α1dTAXijt + α2dULCijt + α3 ln RERijt + α4 ln DISTij

+CONTIGij + λit + κjt + εijt (19)

The results are displayed in Table 13.27

27Because the real exchange rate is never significant, the results are not reported.
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Table 13: Taxes and unit labor costs in an extended gravity framework

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6)

intcpt 7.40a 7.90a 7.42a 12.98a 5.60a 4.96a

(1.82) (1.82) (1.74) (1.63) (1.74) (1.81)
ITR diff. -4.78 -22.18b

(8.77) (10.54)
STR diff. -5.15a -6.40a

(1.22) (1.29)
EATR diff. -0.05a -0.04a

(0.01) (0.01)
ULC diff. -6.85a -4.29a -2.29

(2.31) (1.44) (1.74)
Distance -1.15a -1.16a -1.10a -1.10a -1.04a -1.03a

(0.09) (0.09) (0.08) (0.08) (0.10) (0.10)
Contiguity 0.17 0.16 0.24b 0.24b 0.39a 0.40a

(0.13) (0.13) (0.012) (0.12) (0.14) (0.14)
N 1560 1560 1656 1652 1235 1235
R2 0.765 0.767 0.787 0.788 0.797 0.797
RMSE

Note: Standard errors in parentheses:a, b andc stand for statistical signifi-
cance at the 1%, 5% and 10% levels respectively.
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Distance (the remaining observable gravity variable) remains significant and stable as far as
the magnitude of the estimated coefficient is concerned, and the explanatory power of the
regression is improved, due to the number of fixed effects. Beyond these observations, the
striking result is now that statutory and effective average taxation turn out to significantly
explain FDI inflows within the sample, while the explanatory power of implicit taxation
remains - though once again with weaknesses. This suggests that the impact of taxation is
magnified within the cross-section (i.eij) dimension.
The estimated coefficient on statutory taxation lies within the usually estimated range (when
significant), close to -5. Because the EATR is specified in percentage points, the estimated
coefficients is a hundred times smaller. Therefore, the semi-elasticity is in fact comparable
for both tax measures.28

4.2 Further analysis

The analysis is further developed by taking into account the geographic belonging of the
countries of destination, according to the following specification:

ln FDIijt = β + α1EUjdTAXijt + α2(1− EUj)dTAXijt

+α3EUjdULCijt + α4(1− EUj)dULCijt

+α5 ln DISTij + CONTIGij + λit + κjt + εijt

The results are displayed in Table 14.

28Notice that, in the case of ITR differentials, the results are robust to the use of two-stage least
squares for netting implicit taxation from potential reverse causality - namely, the tax differential is
instrumented using its one-period lagged value. The results are not reported here but are available
upon request from the author.
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Table 14: Differentiating tax and cost variables according to the region of destination

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4) (5) (6) (7) (8)
intcpt 7.67a 5.09a 7.45a 8.32a 15.39a 12.92a 9.98a 7.85a

(1.80) (1.88) (1.82) (1.76) (2.18) (1.63) (3.27) (2.19)
ITR diff., j ∈ EU15 12.55 15.35 -4.70

(9.39) (9.38) (11.18)
ITR diff., j ∈ NMS -48.07a -33.52a -58.21a

(12.39) (12.86) (13.39)
Distance -1.17a -1.17a -1.19a -1.07a -1.07a -1.10a -1.02a -1.02a

(0.09) (0.09) (0.09) (0.08) (0.08) (0.08) (0.10) (0.10)
Contiguity 0.22c 0.23c 0.20 0.27b 0.29b 0.25b 0.40a 0.41a

(0.13) (0.13) (0.13) (0.12) (0.12) (0.12) (0.14) (0.14)
RER,j ∈ EU15 12.31a 9.12a -8.05

(2.79) (2.92) (4.91)
RER,j ∈ NMS -0.37 -0.41 4.78

(1.82) (1.72) (3.37)
ULC diff., j ∈ EU15 -8.10a -6.17a 2.18

(2.44) (1.86) (3.89)
ULC diff., j ∈ NMS -3.01 -1.97 -3.37c

(2.55) (1.63) (1.98)
STR,j ∈ EU15 -5.60a -2.96b -5.86a

(1.23) (1.44) (1.32)
STR,j ∈ NMS -1.86 0.00 -3.22c

(1.66) (1.73) (1.80)
EATR diff., j ∈ EU15 0.80 -1.38

(1.65) (1.91)
EATR diff., j ∈ NMS -0.06a -0.07a

(0.02) (0.01)
N 1560 1507 1560 1656 1603 1652 1235 1186
R2 0.77 0.781 0.772 0.789 0.797 0.789 0.798 0.803
RMSE 1.277 1.258 1.271 1.276 1.264 1.273 1.232 1.227

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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Distance remains a significant and stable determinant of FDI inflows. As far as the cost-
related determinants are concerned, the conclusions of the estimates displayed in Table 14
are somehow different from the outcomes of a standard gravity specification. Indeed, the
negative impact of higher implicit tax rates in the recipient country are now circumscribed
to the NMS, while ITR differentials fail to significantly explain FDI flowing to the EU15
countries. But the reverse is obtained when using statutory tax rates, where STR differentials
only affect FDI flowing to the EU15 (column (4) in Table 14), or affect mostly FDI flowing
to the EU15 (the coefficients in column (6) are statistically different for EU15 countries and
NMS, suggesting that the tax-elasticity of FDI is indeed larger for the countries of the EU15).
Finally, using average effective tax rates yields mixed results (EATR differentials only affect
FDI flowing to the NMS, as is the case for ITR, and the impact of ULC differential is limited
to NMS recipients, a result which is the reverse of what is obtained when using the two
alternative tax variables).29

Here, real exchange rates tend to affect FDI flowing to the EU15 - but not to the NMS - ,
in such a way that a real depreciation tends to increase inward FDI, while ULC differentials
also have an asymmetric impact, restricted to the EU15 countries.30

Similarly to the estimates displayed in Table 8, positive and negative tax differentials are
identified through an interactive dummy, as in Equations (20) and (21) below:

ln FDIijt = β + ϕ1POSijt · dTAXijt + ϕ2NEGijt · dTAXijt

+χ1EUj · dULCijt + χ2 (1− EUj) · dULCijt

+α1 ln DISTij + α2CONTIGij + µit + νjt + εijt (20)

ln FDIijt = β + ϕ1EUj · POSijt · dTAXijt + ϕ2 (1− EUj) · POSijt · dTAXijt

+ϕ3EUj ·NEGijt · dTAXijt + ϕ4 (1− EUj) ·NEGijt · dTAXijt

+χ1EUj · dULCijt + χ2 (1− EUj) · dULCijt

+α1 ln DISTij + α2CONTIGij + µit + νjt + εijt (21)

The results are displayed in Table 15

29Notice that EATR data come from two different sources - Devereux et al. for the EU15, and
Bellak et al. for the NMS; since the results are mostly dominated by the variance in the cross-country
dimension, it could be the case that the heterogeneity of the data has an impact on the results.

30Hence, the non-significant impact of the real exchange in the estimation of equation (19) is not
confirmed, and the results suggest that the strong heterogeneity in the enlarged EU sample might be
responsible for this.
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Table 15: Impact of positive versus negative tax differentials

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4)
intcpt 7.35a 13.04a 7.80a 12.95a

(1.82) (1.63) (1.80) (1.63)
ITR diff. > 0 -46.62a

(11.66)
ITR diff. < 0 11.62

(12.67)
ULC diff., j ∈ EU15 -8.75a -6.76a -4.31 -6.04a

(2.42) (1.81) (2.62) (1.96)
ULC diff., j ∈ NMS -2.93 -2.24 -1.13 -1.82

(2.55) (1.61) (2.58) (1.64)
Distance -1.19a -1.09a -1.18a -1.08a

(0.09) (0.08) (0.09) (0.08)
Contiguity 0.12 0.23c 0.20 0.25b

(0.13) (0.12) (0.12) (0.12)
STR diff. > 0 -8.29a

(1.63)
STR diff. < 0 -4.01a

(1.45)
ITR diff. > 0, j ∈ NMS -100.15a

(15.31)
ITR diff. > 0, j ∈ EU15 -15.05

(13.07)
ITR diff. < 0, j ∈ NMS 40.26

(26.02)
ITR diff. < 0, j ∈ EU15 31.83b

(13.20)
STR diff. > 0, j ∈ NMS -6.13c

(3.51)
STR diff. > 0, j ∈ EU15 -8.22a

(1.79)
STR diff. < 0, j ∈ NMS -1.99

(2.44)
STR diff. < 0, j ∈ EU15 -4.27a

(1.53)
N 1560 1652 1560 1652
R2 0.773 0.79 0.778 0.79
RMSE 1.269 1.271 1.256 1.271

Note: Standard errors in parentheses:a, b andc stand for statistical signifi-
cance at the 1%, 5% and 10% levels respectively.
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Once again, unit labor cost differentials only impact FDI when the recipient belongs to the
EU15. Turning to tax differentials, columns (1) and (2) suggest that onlypositivetax differ-
entials (adversely) affect FDI, meaning that FDI is diverted by higher taxes in the recipient,
while lower taxes either have no significant impact (in the case of ITR, column (1)), or have
a significantly smaller impact (in the case of STR, column (2)). These results seem to be
mostly robust in the case of statutory taxation (see column (4), where positive and negative
tax differentials are further interacted with a geographical belonging dummy).
The fact that FDI is not much attracted by low taxes in the recipient, but diverted by higher
taxes, tends to confirm previous results obtained on the OECD (see Bénassy-Quéré et al.
(2005)).
The non-linear impact of tax differentials on FDI is also investigated within the extended
gravitational framework. Therefore, the following equation is estimated, both on ITR and
STR differentials:

ln FDIijt = β + ϕ1dTAXijt + ϕ2dTAX3
ijt

+χ1EUj · dULCijt + χ2 (1− EUj) · dULCijt

+α1 ln DISTij + α2CONTIGij + µit + νjt + εijt (22)

ln FDIijt = β + ϕ1EUjdTAXijt + ϕ2(1− EUj)dTAXijt

+ϕ3EUjdTAX3
ijt + ϕ4(1− EUj)dTAX3

ijt

+χ1EUj · dULCijt + χ2 (1− EUj) · dULCijt

+α1 ln DISTij + α2CONTIGij + µit + νjt + εijt (23)

The results are displayed in Table 16.
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Table 16: Non-linearity of tax effects

Dependent Variable: Ln of FDI
Model : (1) (2) (3) (4)
intcpt 7.31a 7.41a 12.98a 12.85a

(1.83) (1.82) (1.63) (1.63)
ITR diff. -30.99a

(11.67)
Cubic ITR diff. 15135.35c

(8706.23)
ITR diff., j ∈ EU15 -18.14

(12.31)
ITR diff., j ∈ NMS -45.98b

(18.37)
Cubic ITR diff., j ∈ EU15 25351.15a

(9518.48)
Cubic ITR diff., j ∈ NMS -16672.99

(18653.1)
STR diff. -5.33a

(1.35)
Cubic STR diff. -6.33

(5.47)
STR diff., j ∈ EU15 -5.74a

(1.36)
STR diff., j ∈ NMS -0.86

(2.07)
Cubic STR diff.,j ∈ EU15 -3.21

(5.66)
Cubic STR diff.,j ∈ NMS -42.92b

(18.42)
ULC diff., j ∈ EU15 -9.38a -8.44a -7.04a -6.06a

(2.43) (2.44) (1.81) (1.86)
ULC diff., j ∈ NMS -3.09 -3.22 -2.51 -1.68

(2.57) (2.55) (1.61) (1.64)
Distance -1.19a -1.18a -1.11a -1.09a

(0.09) (0.09) (0.08) (0.08)
Contiguity 0.14 0.20 0.24c 0.27b

(0.13) (0.13) (0.12) (0.12)
N 1560 1560 1652 1652
R2 0.769 0.774 0.789 0.79
RMSE 1.279 1.268 1.274 1.271

Note: Standard errors in parentheses:a, b andc stand for statistical significance at the 1%, 5%
and 10% levels respectively.
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The non-linear impact of taxation on FDI is once again confirmed: higher taxes tend to divert
FDI (alternatively, because positive and negative tax differentials are not differentiated, lower
taxes tend to attract FDI), but this effect is reversed once some threshold level is overcome.
According to column (1), the threshold is close to a 2.6 percentage points ITR differential,
which is larger than the threshold that is derived from an estimation based on the standard
gravity equation. This suggests that, in the cross-country (i.e.ij) dimension, FDI is more
sensitive to tax differentials, a conclusion that is consistent with the results displayed so far.
Things are different when statutory taxation is used, since in that case the response of FDI
flows to tax differentials is linear. A possible interpretation of this result is that, because
statutory taxation is more transparent and observable, firms can react quite simply to shifts
in taxation.
On the opposite, because implicit taxation is much more difficult to observe (among other
reason, because it is known with some delay due to the tax collection systems) and therefore
subject to some noise, firms may find it costly to relocate when tax changes are small -
because it can be difficult to determine whether the change in tax is a permanent or transitory
shock - or when they are large - because large change in ITR can also compensate for larger
public expenses for instance, that can enter positively the production function of the firms.
Notice that, in all cases, differentiating according to the geographical belonging of destina-
tion countries yields no consistent result.

The results so far suggest that intra-EU FDI does indeed react to tax differentials, but that
this reaction is subtle - if not fragile. When estimates are run mostly on the time dimension,
it is only implicit taxation that has an impact on FDI - and more precisely tax developments
in the EU15 countries. Tax developments in the NMS fail to have any significant impact
on FDI inflows. When the empirical analysis relies predominantly on the cross-country
dimension of the panel, the conclusions are reversed for implicit taxation, which appears to
be less significant, and when significant, mostly affecting FDI flowing to the NMS. As to
statutory taxation, it appears to be significant in explaining FDI flows, and there is evidence
that its impact is mostly concentrated on intra-EU15 FDI flows. This last set of results
is used to draw some policy-oriented conclusions about the risks and consequences of tax
competition/harmonization within the enlarged EU, through the use of simulation exercises.
Before these exercises are implemented, a word of caution is needed, since the results show
that the impact of taxation on FDI is highly conditional to the specification - i.e. to the kind
of information, cross-sectional or temporal, that is privileged.

5 Scenarios for tax harmonization within the EU25

Here, the estimates onstatutory taxationare used to investigate the impact of various harmo-
nization/competition scenarios in the enlarged EU. Indeed, statutory taxation is an economic
policy tool, that can be directly and easily handled, while simulations on implicit tax rates
would be much more difficult to consider as practically implementable.
However, the semi-elasticities of FDI to (statutory) tax differentials are non-significant for
NMS31, and simulation exercises focusing on the impact of tax changes in these countries
could appear to be worthless (see for instance Table 14). Still, the elasticities are estimated
over the past, and for this reason, the estimates performed on a sample including the NMS
(hereafter labeled “in sample” estimates) might no reflect the long-run behavior of these
countries. Indeed, FDI inflows in the NMS might so forth have been reflecting more their

31In most cases, the (10%) significant estimate in column (6) of Table 14 being an exception.
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fast opening-up to capital flows and their recent economic restructuring, than their long-run
behavior as regards inward capital flows.
In the longer run, while the NMS converge towards EU15 income levels and capital ratios,
they might behave more similarly to the EU15 in many respects, which would imply that the
tax elasticity of FDI inflows could be similar in the NMS and in the EU15. In the following,
a number of simulations of the impact of various competition/harmonisation scenarios are
performed, according to the assumption that the NMS and the EU15 will eventually behave
similarly in terms of capital sensitivity to taxes.
The large number of estimates provided in this paper using the “general” gravity equation
(i.e. usingit andjt fixed effects) all converge to a same elasticity of FDI to statutory tax dif-
ferentials, close to -5 (see columns (3) and (4) in Table 13, where EU15 and NMS recipients
are not differentiated, columns (4) and (6) in Table 14 where they are differentiated, or even
column (3) in Table 16, where non-linearity is allowed). Therefore, this value is chosen here
as the benchmark one, and used for all simulations.

Two scenarios of tax changes are investigated:32

1. Strict harmonisation: implicit tax rates are constrained to be equal (hence the tax
differentials are zero). Because the estimates are run on tax differentials, and har-
monisation by definition implies that these are set to zero, the exercise is unable to
investigate the impact of setting the harmonized tax rate to different levels. In partic-
ular, it is not possible to differentiate between the impact of tax competition, defined
as a cut in tax rates to the lowest level of the sample, and the impact of harmonization
of a potentially high common tax level.33 Notice however that strict harmonization is
quite unlikely within the EU, given the large dispersion in social preferences which
makes unanimity on this issue quite difficult to reach. For this reason, an alternative
scenario is also simulated.

2. Harmonization of tax rates within a range. Harmonizing tax rates within a range
leaves room for different social preferences to coexist, but also provides boundaries
to tax competition. The main issue is to determine the width of the range, since
an excessively tiny range is equivalent to strict harmonization, while a very large
range provides weak limitations to tax competition. Here, the range is set at± one
standard deviation around the (non-weighted) mean of the observed implicit tax rates
in 2002. Hence, countries are constrained to exhibit tax rates either at their existing
level, whenever this lies inside the range, or a the nearest extreme value of the range.
More precisely, the range lies within the[0.27, 0.35] interval, the mean STR being
31%.

Figure 3 summarizes the data for taxation in the countries of the sample.

32Simulations are run only on those pairs of countries for which an investment flow was recorded
in 2002, in order not to bias the comparison between the baseline - observed tax differentials - and the
scenario.

33The impact would be the same as harmonization, the only difference being that more FDI might
be attracted from the rest of the world, an issue that is out of the focus of this paper since the analysis
is run on a close, EU25, setting.
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Figure 3: Statutory tax rates in 2002
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5.1 Harmonisation

The consequences of complete harmonization of statutory tax rates (i.e., setting tax differen-
tials to zero) is plotted in Figure 4.34 All figures should be readother things equal, since the
simulation exercise only consists in changing the tax differential for each country.
The average statutory tax differential is close to -5%, with some cross-country variance, since
its standard deviation is close to 8%. This is the reason why the magnitude of the gains/losses
lies between -5 and 5% of total FDI flowing to the countries of the sample. The ranking of
winners and losers is trivially similar to the ranking of countries by level of statutory tax
rate, as displayed in Figure 3: the low-taxing countries would lose to a convergence of
statutory tax rates to the same level, as their “competitive” advantage would then be cut.
Symmetrically, the high-taxing countries would gain from being more competitive in terms
of taxation, against their partners. Because most NMS exhibit low taxes, they would almost
all belong to the set of losers (to the exception of the Czech Republic, which would be
indifferent to tax harmonization).
Still, the order of magnitude of gains and losses is in most cases limited. In the case of
Hungary for instance,total inward FDI35 in 2002 was only 4.5% of GDP, a 3% loss in FDI
inflows would amount to 0.14% of GDP, which is not a very large impact - even less if
only EU15 FDI flows were considered of course. The impact is more important for Ireland,
where FDI is a much larger share of GDP (almost 24%) and where a 5% of FDI flows would
therefore represent 1.2% of GDP - once again, the impact for intra-EU FDI would be less. In

34Recall that, in this setting, strict harmonization is technically identical to arace to the bottomthat
would bring all tax rates to the lowest level.

35Here, we use FDI data from the World Investment report; FDI data are aggregated, and concern
both FDI flowing from the EU15 and from the rest of the world. While this raises some issue about
the comparability with the results of the estimations, data are consistent as far as GDP and FDI flows
are concerned. This amounts to considering that the STR elasticity of FDI inflows is the same whether
FDI stems from the EU15 or the rest of the world - essentially the US and Japan
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Figure 4: Strict harmonization of statutory tax rates
Impact on total FDI flowing to the country, in %.
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the case of Luxembourg and Belgium, data are only available for 2001, and point to a 1.8% of
GDP impact of setting tax differentials to zero. However, because these are small countries,
the amounts are limited: the loss would be 1.4 billions USD in the case of Ireland, and the
gain would be 4.4 billions USD in the case of Belgium-Luxembourg, to be compared to a
total amount of FDI inflows into the the EU of 420 billions of USD in 2002 (source: World
Investment Report 2004, recall that calibration is done here on total inward FDI, not only
intra-EU FDI flows).

5.2 Setting a range of tax rates

Tax rates are constrained to belong to a range, which is centered on the mean of statutory
tax rates in 2002, and which bounds are± the standard deviation of the implicit tax rates
in 2002. The range is measured using tax rates for all EU25 countries, and lies within the
[0.27, 0.35] interval. The outcome of such a harmonization is described in Figure 5.
By construction, most countries belong to the range: for them, harmonization leads to un-
changed tax levels (and little affected tax differentials), so that the impact on inward FDI is
very limited, in most cases less than 1% of observed FDI flows. The main loser would be
Ireland, which, with a 16% tax rate, exhibits the lowest tax rate of the sample, more than
8 percentage points lower than the lower bound of the harmonization rule set here. With a
tax rate over 38%, the Belgium-Luxembourg area would gain a large amount of FDI from
harmonization within a range - but would gain even more from complete harmonization.
Obviously, because the losses and gains would be smaller, and because most countries would
be unaffected, harmonization within a range would probably by easier to implement than a
convergence of all taxes to the same level.
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Figure 5: Harmonization of tax rates within a range
Impact on total FDI flowing to the country, in %.
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6 Conclusion

Since the beginning of the transition process, Central and Eastern European countries have
engaged in a high-speed opening-up process, which has resulted, among other phenomena,
in increasing opening to capital flows. This has went along with large corporate tax reforms
in most countries, consisting in both lowering statutory rates and broadening the definition
of the taxable income. This double process has raised suspicion that these countries were un-
dertaking (potentially successful) tax competition, and might force their neighbors to engage
into a “race to the bottom‘”.
Measuring the tax elasticity of FDI flows is needed to assess the strength of such an argu-
ment. Recent work in this field suggests that the gravity equation is a powerful tool to inves-
tigate the determinants of foreign direct investment flows. Moreover, it allows for a bilateral
analysis, which is the most appropriate way to account for the impact of tax incentive on the
location decision by firms. In this paper, FDI flowing from EU15 countries to the EU15 and
the NMS is explained by the size of the investor, the market potential of the host, the dis-
tance between both country and additional gravity variables (contiguity, common language).
It can be shown that these are structural determinants of FDI, in the sense that their impact is
unconditional on the region of destination of FDI. Within this framework, taxation appears
as an unevenly significant determinant of FDI. Using a more général framework, where the
size variables are captured through origin-and-time and destination-and-time fixed effects
does not affect this général conclusion.

More precisely, when the standard gravity equation is used, estimates are performed using
the remaining variance in the sample, which lies in the time-series dimension of the panel.
In this case, only implicit taxation can be shown to be a significant tax determinant of FDI
flows, while statutory andex-antetaxation fail to significantly explain location decisions.
Moreover, the EU25 sample is heterogeneous with respect to the impact of “attractiveness”
determinants on FDI. Indeed, we show that the impact of taxation and unit labor costs de-
pends on the region of destination of FDI flows. Unit labor costs are shown to have an
overall unexpected impact on FDI, since higher labor costs in the recipient country tend to
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increase FDI; this effect however is limited to FDI flowing to the EU15 countries, which
could reflect a quality measurement problem. As to tax differentials, when significant, they
also only affect investment decision when the investor targets an EU15 country, with a po-
tential non-linear impact. Taking into account competition between potential host countries
for attracting FDI confirms that tax incentives are significantly affecting FDI decisions only
within the EU15 countries of the sample: on the whole sample, higher taxes in alternative
potential locations tend to increase FDI in a given country, but this proves to be the result
of the sensitivity of FDI flows going the EU15 only, since FDI flowing to the NMS is not
affected by tax changes in other potential locations.

When the extended gravity framework is used, the remaining variance lies in the cross-
sectional (ij) dimension. In this case, statutory taxation and effective average taxation can
also be shown to significantly affect FDI, together with implicit taxation. Still, this does not
lead to reverse the main conclusion that, over the period of analysis, taxation has mainly
affected investment decisionswithin the EU15, while FDI flowing to the NMS where little
dependent on tax differentials.
Who should then be afraid of tax competition? According to the finding in this paper, there
is indeed some ground for “old” member states to fear the impact of uncoordinated drops in
taxation. However, while most old and continental member states would fear competition
from Eastern European new member states, this paper shows that tax cuts in these countries
are ineffective determinants of capital flows, and that the EU15 is mostly affected by tax
changeswithin the EU15.

However, this does not mean that tax competition stemming from NMS should not be a
concern for the future. The asymmetry this paper evidences between “old” and “new” EU
countries is deemed to narrow with the real convergence of the NMS. Part of it might have al-
ready disappeared. Indeed, the empirical analysis is run mostly on the 1990s, a period when
FDI was flowing to the NMS mostly thanks to the privatization process. At that period, tax
incentives were most likely weighting very little compared to the other determinants of FDI
flows (entering and possibly preempting new markets, that were additionally close to the
EU15). However, the privatization process is now running to its end, and more traditional
determinants of FDI will probably have a larger impact on FDI decisions. The recent re-
forms in taxation, marked by a lowering of statutory tax rates (although the definition of the
taxable income was simultaneously enlarged), could well lead to more tax-motivated FDI.
Nevertheless, simulation exercises based on the results for statutory taxation show that tax
competition might have limited impact on FDI: based on FDI and tax developments in 2002,
the convergence of all tax rates to the same level would have produced a maximum drop of
FDI by 5% of observed flows (in Ireland), while the impact would have bee less than (±)
2% in most countries of the sample, depending on their initial tax levels. Harmonizing tax
rates to that tax differentials lie within a range would have almost no impact on most of
the countries of the sample, and could be considered as a way to dampen the fears for tax
competition.
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A Source of data and definition of variables

Foreign direct investment. Foreign direct investment data are taken from Eurostat. The
raw data are in current euro (ECU before 1999) millions. They are converted into volumes
using the price index of the gross fixed capital formation (GDCF) of the destination coun-
try. GFCF data are taken from national data sources (using Datastream) or from the OECD.
When unavailable, these data where built using the implicit GFCF deflator, computed from
GFCF data in volume and value. GFCF indices are in national currency, and were converted
into euros using the nominal exchange rate (source: World Bank,Word Development indica-
tors).

Tax data. Statutory taxation was taken from the Devereux-Griffith database, when avail-
able. Eurostat and national sources were used to fill missing values. Implicit tax rates were
computed using the tax revenue of corporate income taxation (OCDE, line 1200) and GDP
(OCDE) or value added (source: World Bank,Word Development indicators). Effective av-
erage taxation is taken from Devereux and Griffith for the EU15 countries, and from Bellak
et al. (2005a) for the NMS.

Gravity variables. GDP data were taken from the World Bank,Word Development in-
dicators. These are volume data, converted using purchasing parity standards (PPS). This
ensures comparability of GDP data both in the time and in the cross-sectional dimension. In-
ternational and internal distance, together with common language and contiguity dummies,
were taken from the CEPII website.36 The market potential is defined as GDP (in volume
and PPS) deflated by internal distance. Alternative measures (described in the text) sum the
market potential of a given country with the market potential (or GDP, depending on the
definitions) of its partners, weighted by bilateral distance.

Other cost variables.The real exchange rate is computed using nominal exchange rate and
CPI indexes, all data being taken from the IMF,International financial statistics, line 00rf
for the nominal exchange rate and 64 for the CPI. The real exchange rate is normalized to
100 in 2000, and an increase in its value is a real appreciation in the investing country, and a
real depreciation for the host country. Unit labor costs are taken from the OECD, and con-
verted into the same currency using nominal exchange rates.

36Free download at http://www.cepii.fr/anglaisgraph/bdd/distances.htm
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B Correlation statistics

Table 17: Correlation of exogenous variables

dITR dSTR dEATR dULC ln RER ln GDP ln MPOT SUM GDP
dITR 1.0000
dSTR -0.0560 1.0000
dEATR -0.1081 -0.0848 1.0000
dULC -0.0025 0.0308 -0.0713 1.0000
ln RER 0.1747 -0.1047 0.2156 -0.3896 1.0000
ln GDP 0.0131 -0.3626 0.2249 -0.1257 -0.0600 1.0000
ln MPOT -0.0707 0.3696 -0.2543 0.1385 0.0321 -0.2078 1.0000
SUM GDP -0.0000 0.0000 0.0000 -0.0000 0.0000 0.7115 0.4962 1.0000

Note:dITR: implicit tax rate differential;dSTR: statutory tax rate differential,dEATR: ex-ante tax rate
differential, as provided by Bellak et al. (2005a).
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