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1. Introduction

According to the seminal models of tax competitidodrow and Mieszkowski, 1986;
Wilson, 1991; Bucovetsky, 1991), capital mobilitgatls governments to strategically
decrease their capital tax in order to preventrtioeuntry from suffering large capital
outflows. Empirical research has generally beerpsrtjve of this proposition, both when
analysing the sensitivity of firms’ location chosceéo fiscal policy, as well as fiscal
interactions between governments. For example, edmgpthe results of 25 empirical studies
on the sensitivity of foreign direct investmentdarporate taxation, De Mooij and Ederveen
(2003) estimate the median value of the tax baastieity to be -3.3. Moreover, tax rates
across countries exhibit significant positive splatiependence, suggesting the presence of
strategic interactions among governments (e.g.eBexet al., 2008; Overesch and Rincke,
2009; Cassette and Paty, 2008; Redoano, 2014).

More recently, models using a New Economic GeografNEG) framework show
that the intensity of tax competition depemdsine on the level of trade integration, through
its impact on the sensitivity of capital flows isdal policies. More precisely, the relationship
between corporate taxation and trade integratiamoismonotonous (Ludema and Wooton,
2000; Andersson and Forslid, 2003; Baldwin and Krag, 2004; Ottaviano and Van
Ypersele, 2005). Unfortunately, almost all empiristudies on international tax competition
implicitly refer to the standard tax competitiorietature, according to which firms are
perfectly competitive and there are no frictiondrade (Devereuxt al., 2008; Cassette and
Paty, 2008). An exception is the empirical studyD@avies and Voget (2011) on corporate tax
interactions in the European Union. Building ontised model of tax competition between
three countries, they show that firm location stygtis driven by the relative level of after-tax
market potential. Therefore, assuming that govemmeaeek to maximise corporate tax
revenues, the tax level in one country is moreiseago that of countries where firms enjoy
a higher market potential. Davies and Voget (20fdjvide empirical evidence for this
finding and show that governments respond morexes set in EU countries as compared to
non-EU countries, suggesting that European enlaggemmight exacerbate tax competition.
However, none of these studies investigate theifspecand ambiguous — impact of trade
integration on taxes. A first contribution this papnakes to the literature is to translate the
NEG framework into an empirical model that allows to determine how trade integration
affects tax competition. This is important as ibypdes the tools to evaluate, for example,
whether further trade integration among OECD caestwould exacerbate or dampen tax
competition.

Our second contribution likewise follows from theseuof NEG models of tax
competition. Unlike most previous empirical papemshich define links between countries in
anad hoc manner (for an exception, see Davies and Vogdi]l 20 we set up a model of tax
competition characterized by imperfect trade irdégn, increasing returns to scale and
asymmetric market sizes, from which we explicitgriste the tax reaction function. In such a
framework, the existence of agglomeration econoro@gsges two implications regarding the
slope and the constant of the tax reaction functiax interactions are stronger for the less



populated country, and the constant of the readtiantion is increasing with the number of

firms that a country would attract in a world withgpublic policies. Indeed, the tax base
elasticity is lower in the bigger country that bftsefrom a higher market potential, so that

the government can tax agglomeration economies.epirical approach then consists of
estimating this tax reaction function with a paneVering (up to) 26 OECD countries over

the period 1982 to 2006. Specifically, we testwagther tax interdependencies are linked to
the relative size of countries and the level oflérantegration (by using a theoretically

grounded index of bilateral trade integration), gbyl whether market potential positively

affects corporate tax rates. Note that the lattststwhether further trade liberalization, by
improving the market potential of countries, allog@®/ernments to raise taxes (through the
constant of the reaction function), whereas thenéortests whether it contributes to the
decline of corporate taxes by fostering tax inteoas (through the slope of the reaction
function).

The paper proceeds as follows. We start in se@iovith a brief description of the
model and present the tax reaction function th#ltlvei tested. The empirical specification is
described in section 3. Our results and robustobssks are described in section 4. The
results broadly support the theoretical predictiegarding the constant of the tax reaction
function. The real market potential exerts a pesiand very significant impact on effective
average tax rate or statutory tax rates. The eogpievidence regarding the slope of the
reaction function depends on the weighting scheM&sprovide clear evidence that national
governments significantly react to a cut in corp@itaxation in the most populated countries
of the sample. The empirical evidence regardingitiiwence of trade integration on tax
interactions is less clear-cut. Our findings reval bilateral trade integration gives rise to
significant interactions with respect to effectiewerage tax rates when we consider a
subsample of European countries. Therefore, inctis® of European countries, we provide
empirical evidence for the ambiguous impact of @éradtegration on corporate taxes in
European countries. On the one hand, the decliiede costs strengthens tax interactions
and contributes to a race-to-the-bottom in corgotaxes. On the other hand, trade integration
improves the real market potential of countries #ng allows government to set a higher
corporate tax irrespective of the tax policy in titder countries. Importantly, we further
investigate the mechanism driving tax interactidns allowing the coefficient on tax
interactions to vary depending on the degree oftalamobility in countries. Our findings
reveal that when using relative population weigatspuntry adjusts its tax rate to the average
level in the other countries only if those courdree characterized by an equal or higher
degree of capital mobility. In the case of tradegnation weights, the evidence shows that
strategic interactions only prevail between cowstthat are characterized by a high degree of
capital mobility. This suggests that the willingags attract firms (or to avoid their relocation
abroad) might well be a relevant explanation foe #xistence of interdependencies in
corporate taxes at the international level. Thalfsection concludes.

2. Theoretical background

We consider economic geography models with moljilgsigal capital and immobile labour,



which are the most relevant when it comes to i@tgonal tax competition given the low
mobility of labour across countries. In particulare use the model of Ottaviano and Van
Ypersele (2005), which we simplify, without loss génerality, by assuming oligopolistic
rather than monopolistic competition.

The economy consists of two large countries 1,2 of possibly different sizes but
identical technology. There are two factors of maitbn, physical capital and labour, whose
total endowments are denoted KyandL, respectively. Total factor endowments are equally
distributed across individuals. However, we asstiha¢ a sharey; of the total population
lives in countryi, with o; > 1/2. While these workers are immobile, they can invasir
capital wherever they want.

The private sector consists of a modern industiy arraditional one. Each industrial
firm produces a homogeneous product under incrgasaturns to scale and Cournot
competition. By contrast, firms in the traditions¢ctor produce a numéraire good under
constant returns to scale, using labour as the ioplyt. The public sector in each country is
represented by a benevolent government, which iegpa@s lump-sum tax; on capital
invested in its country. If this tax is positivhetresulting tax revenudsare redistributed in a
lump-sum way to the workers, while if a governmsumbsidizes capital these expenditures are
financed through lump-sum taxation of workers.

2.1. Consumption
Consumers in both countries share the same quasirlutility function:

u; = ax; — gxlz + z; (D

wherex; denotes the individual consumption of the indastgood and;; the consumption of
the numéraire.

Every resident in the economy supplies one unlélbbur andK /L units of capital. The
wage rate in each country is determined in the maimgindustry, which uses labour as the
only input. Free trade in the numéraire thus egamalithe wage across countriesas
Moreover, each resident receives income from dapitahe world net return to capital,
denoted by. Thus, the budget constraint for a representatdresumer in countryis given
by:

K T
W+rf+ﬂzzi+pixi (2)
wherep; denotes the price of goadn countryi.

Given (1) and (2), the individual demand for thenofactured good in countiyis given
by x; = (a — p;)/B so that the total demand for this good in eacmtrgus:
a—pj

B

Xi = O'iL (3)

2.2. Firms

Firms in the manufacturing sector produce a homeges good under increasing returns to
scale and Cournot competition. The production &f mmanufactured good requires a fixed



amount of one capital unit and each unit of outpquires one unit of labour. Moreover, good
x is traded at a cost af units of the numéraire per unit shipped betweenttfo countries,
which raises the marginal cost of serving the fgrenarket tqw + ¢).*

Firms are able to segment their markets by choakiagjuantities to sell on the domestic
and the foreign market independently. Therefore ttital gross profit of each firm in country
i is given by:

I; = (p; — wW)xy + (pj —w — ¢)x;; (4)
wherex;; denotes sales in countryMaximizing profits taking into account demand|gi
the following output levels for a firm located ircauntryi:

oLa—w+ cKA (1—al-)La—W—c(K/1]-+1)
"B kvl T B K1
where 4; stands for the share of capital invested in cquptintuitively, everything else
equal, an exporter sells less in a market thamdigeénous rivalX;; < x;;) because of trade
costs, and we focus on the cases where the traiésdow enough to ensure thgt andx;;
are positive.

The resulting equilibrium price in countrys the following:

a+cKA + wk

7
Observe that the consumer price level increasdstvatie barriers because the local firms are

more protected against foreign competition, butekeses with the number of firms located in
this country because of a competition effect thataclining as trade costs fall.

Inserting these equilibrium prices in (4) yields tfollowing operating profits in the
short-run:

Xii

. olfa—w+ck\® (1—0)L(a—-w—c(Ki+1) ?

Hi:?( K+1 > B < K+1 >
In the long-run, net profits are equal to zero quikbrium due to free entry and exit. Thus,
the equilibrium rental rate is determined by a biddprocess for capital, which ends when no
firm can earn a strictly positive profit at the dduium market price, that is:

r =11 —1;.
The location equilibrium of capital can now be fduoy solving the arbitrage condition

according to which no unit of capital can inducéigher net return by being invested in
another country, that is, whéfj — 7; = Il; — t; = r. The resulting share of capital invested

in a countryi is given by:

1 N2a—-2w—-c K+1
=gt (0" _§> ke axrP () ®)
M €

where2a — 2w — ¢ > 0 under the trade condition.
We first analyse the ter]’, which stands for the share of mobile firms lodaie a
country when governments do not rely on their gupblicies to attract them. There are two

! The term ‘trade costs’ must be understood inree@ sense, as including non-tariff barriers aaddportation
costs.



main mechanisms driving the location of firms: @yglomeration force due to the advantage
of being near demand which is increasing with tradegration ¢AY/do; >0 and
d?A¥ /dao;dc < 0) (a reminiscent of the ‘market potential effeceyd one dispersion force
due to the proximity of competitors (‘market crowgieffect’). When trade is costly and
countries have different sizes, the market potemtifect does more than compensate the
market crowding effect so that the country withaeger demand for the increasing-returns
industry attracts an even larger share of the ot

Now let us analyse how tax policies affect the fmeaof firms. When capital is taxed
according to the source principle, a unilateratéase in country’s tax rate or a decrease in
the other country’s tax rate generates a capitdlosufrom countryi (dAY/dt; = —e < 0):
this is the so-callethx base erosion effect.

Interestingly, the two components of eq. (5) enakgte the opposite effects that trade
integration might exert on the attractiveness ofintoes, and thus on the government’s
behaviour. On the one hand, as trade costs decteadecation of capital becomes relatively
more responsive to the tax policies than it ishi® narket forcese(increases) so that more
capital is attracted to the low-tax country. On ttker hand, as trade gets freer, everything
else being equal, it becomes more profitable teesdre small market through export. Trade
integration thus improves the attractiveness of l#igest country thanks to agglomeration
economies, and this will allow its government teseataxes without suffering from a large
capital outflow. Importantly, there is a trade cthgeshold under which it becomes so cheap
to serve the foreign market through exports thatoae-periphery structure emerges,
characterized by the complete concentration of rambwring firms in the biggest country
where the tax base elasticity is equal to zeravhat follows, we ignore the latter possibility
because we test predictions of the model on a elatasvhich even the less industrialized
countries attract manufacturing firfs.

2.3. Tax competition

We assume that each government is benevolenttilngéne budget constraint in the national
welfare function, we get the following objectivenfition for government of country
W; = 0;LS;(A;) + T;(A;) + 0;Kr(A;) + constant

where S; = (a —p;)?/2B denotes the consumer’s surpld$,= t;4;K stands for the tax
revenues redistributed to residentd;if> 0 (or the total taxes paid by themTif < 0), and
0;Kr(4;) is the income from capital ownership.

In the extreme case where all firms are clustemea ¢ountry, the tax base elasticity is
equal to zero and the complete agglomeration widicreates rents that can be taxed away by
the government without inducing capital outfldwAs pointed out by Hiinerbein and Seidel

2 Even though this is an imperfect indicator, ndtat in our sample the share of industry in the Gb&ways
higher than 20%. More importantly, the ‘new’ EU nimen states — which are often considered as pegapher
countries (at least during the time period congidan our empirical study) — succeed in attracti from
western countries, for example in the car industiyerefore, our dataset does not include the kihdooe-
periphery pattern predicted by New Economic Geduyapodels.

® Therefore, there are no tax interactions. Theotsgome is such that the tax differential betweeih lcountries



(2010), the downward trend in corporate taxes adstht on the existence of such a taxable
agglomeration ‘rent’. The explanation provided mmeit model is that intra-regional tax
competition within core countries could make it wspible to tax the agglomeration rent.
Here, we analyze another possibility. We considet tagglomeration economies are not
strong enough to give rise to a core-peripheryepatiThis implies that governments consider
that the tax base elasticity is always negativd, that it varies across countries depending on
their relative attractiveness.
Considering such a scenario of partial agglomematithe maximisation of the

objective function with respect b gives the following first-order condition:

dr, Tt qn, dr, BT ER ot dr, -

consumer surplus effect (=) tax W+/—) capital inm;’ect (+/-)
Clearly, the consumer’s surplus effect is negatiyevernments have an incentive to cut
capital taxes in order to attract firms so that petition becomes fiercer in the country and
the price level falls, making consumers better dffe two other effects are ambiguous. The
tax revenue effect provides governments with arentige to increase capital taxation
provided that the tax base elasticity is lower tbae in absolute value. Following a tax rise,
the capital income effe@lso goes in two opposite directions: the inducetflav of capital
reduces competition on the goods market and thessghe gross return to capital, whereas,
for a given amount of capital, a tax rise has aalinegative effect on the net return to capital.
Interestingly, each of these incentives to taxlmamexpressed as a function of the level

of taxes in each country and the amount of capitadsted in the country at the free-market
equilibrium. Indeed, we can rewrite the first-ordendition as follows:

dw;

dt;
whered;, ¥;, Z; and(); are positive bundles of parameters. Thus, thedagtion function of
a countryi boils down to:

:—(Dl'XTi‘FlPiXTj‘}‘ZiX/l?/I—Qi:O

¥, Z; Q;
= —XT 4+ —A - 6
with
ﬂ: 2(K+1)—0;(2K + 1)
D, 4K+1)-0,2K+1)

Zi _1 2K+2—O'l
&, €4(K+1)—0,2K+1)
Q 1 oi(a—w+Kc)/c

®;, e4(K+1)—-0;2K+1)

In the following, we will concentrate on the twasti terms of the above expression, that is:
the slope of the reaction function (first term) ahé constant of the reaction function that
depends on the structural attractiveness of thatopigsecond term).By doing so, we can

is equal to the difference in gross return to @petvaluated at the core-periphery location equiilin (see
Ottaviano and Van Ypersele, 2005).
* The last component of equation (6) encapsulatsviifare loss from a marginal rise in taxatiort thepends



analyse how the structural attractiveness of onentry influences the fiscal policy of its
government.

The slope of the reaction function is al&/@psitive and lower than 1. We also observe
that the government of the most populated coustigss responsive to the tax policy of the
other country since its tax base elasticity is lottan that of the less populated country. The
second term of the reaction function indicates thesrything else being equal and provided
that trade costs are positive, the capital taxncseasing with the share of firms a country
would attract thanks to market forces only. Indebd, agglomeration of capital in a country
reduces the tax base elasticity, and by doing Iswvalthe government to raise its capital tax.
This effect is also reflected in the expressiorNakh taxes given by the intersection of the
two best reply function3:

., 4Ko+2-—o;

YT T (4K + 5)

M+ 5 (7)
with

- 2RK(1l—0)+2—-0)RK+1+0)—-2[(a—w+ Kc)/c][K(l —0)+0fK+ 1)+ 1]
L 2¢(4K +5)(K + 1)

Before confronting the above tax reaction functamid the reduced form of Nash taxes
to the data, it is of interest to point out thagittproperties are robust to numerous extensions.
These results are qualitatively similar in a modélkere mobile firms produce horizontally
differentiated goods (Ottaviano and van Ypersel®52, where capital owners live in a third
country (Haufler and Wooton, 2010), or under akiiire hypotheses regarding the behaviour
of governments (for example, when they provide blipigood, when they are Leviathan or

when the government of the most populated countty @s a Stackelberg leafjer

3. Empirical specification

We consider that when deciding upon its tax polegch national governmeinadjusts its tax
ratet;, to the average tax rate of the other countfigg instead of reacting to the tax rate of
each country separately. This approach is standate literature, and allows us to solve the
problem of the degrees of freedom that we woulemwtise have. Given the linearity of the
reaction function (6), one should thus test thefahg regression:

T_j¢ = ai_j¢ + BRMPy + 6' Xy + &3¢ (8)
The RMP;, variable stands for the real market potential giraeapproximating the teri}’
of the tax reaction function (see discussion irtisec3.2), X;; denotes a vector of control
variables which will be discussed in section 3r#t] g; is an i.i.d. error term. The average tax
rate of the other countries is defined as follows:

neither on the level of taxes nor on the locatidrfins. In what follows, we disregard this terrmae its
analysis goes beyond the scope of this paper.

® g, is a bundle of parameters which captures the énfte of the spatial distribution of capital ownéssbn
corporate taxation. Analysing this relationship Vdogo beyond the aim of the paper, so we disretiasdterm.

® We refer the reader to Gaigné and Riou (2007)résults under the assumption when governments are
Leviathan. The results obtained when the governmgtite most populated country acts as a Stackglieader

or when governments provide a public good are abkilfrom the author on request.



T_it = Xj=i WijtTjt
with w;;, the weights of a matrix normalized such tHaf; w;;; = 1. The estimated
regression written in matrix form is thus:
T=aWt+ BRMP + 66X + ¢
where W denotes the weight matrix. The estimated coeffici& gives the average
responsiveness of countiys fiscal policy to all other countries of the sdmpwhile the
responsiveness of countris corporate tax rate to countjys tax rate is given bfw; ]-t.7

This regression will be tested on a database thadrs (up to) 26 OECD countries for
the period from 1982 to 2006These countries are: Australia, Austria, Canadzect
Republic, Denmark, Germany, Hungary, Iceland, Spé&imland, France, Great Britain,
Greece, ltaly, Ireland, Japan, the Netherlands, Ne&aland, Norway, Poland, Portugal,
Slovak Republic, Sweden, Switzerland, Turkey, amel United States of Ameri¢aData
definitions, summary statistics, and sources arergin Table 1 of appendix A.2.

3.1. Weighting schemes

Unlike many existing empirical studies on interoatil tax interactions, we use weight
matrices inferred from the model. The model shdvet & country responds more fiercely to
its trading partner when the latter is more pomdaf hus, we build a weight matrix based on
the ratio of population in each competing couptoyer population in country

Wb = (POP]-t/POPit)/Zjii(POP]-t/POPit)

with POP;,, the population in countryi.*® Thus, the higher the population of counjry
compared to country, the higher the tax base elasticity in countryand we expect its
government to respond strongly to a tax cut in tgun

Although we would expect trade costs to attenudtractions through their negative
impact on the tax base elasticity, they canceliouhe slope of reaction function. However,
with more sophisticated models we can show thatd#wine in trade costs strengthens tax
interactions. This is true, for example, if we ubk infra-national trade costs, asymmetric
trade costs across countries, or if we assume dagenous labour supply so that the wage
becomes dependent on the level of trade integrésies Exbrayadt al., 2012). Thus, we also

" Thus, even if we consider that each country agljitsttax policy to the average tax rate of theenttountries,
it reacts more or less strongly to each one of thsrfar as we define non-uniform weight matrices.

8 The starting point follows from the availabilityf oorporate tax rate data (source: Loretz, 2008)jenthe
endpoint is due to the lack of market potentiabdater 2006 (source: CEPII Market Potential DasapaThe
final dataset is unbalanced since the data regastime new EU member states is only availableansétond
part of the time period. As a robustness check ¢seton 4.2), we provide results using a smallgrdalanced
sample.

° We included all countries in the tax dataset byetn (2008), except Republic of Korea and Mexicovibich
there are many missing values for taxes or bilateagle, as well as Belgium and Luxembourg for \hike
CEPII does not provide data on bilateral trade raadket potential.

19 Note that because of the row standardization, ithisquivalent to using a weighting scheme basedhen
absolute population of each neighbouring country. Howevkis is not a problem. By expressing weights as a

function of relative (rather than absolute) popolatwe can easily check that the derivativeo@“f’ with respect
to the relative popuIatiorPOPjt/POPit) is positive.



build a weight matrix based on a measure of bédhtaade integratiorPHI;;, defined by
Head and Mayer (2004) (namely, the index of ‘trgule-ness’). Inferred from a new
economic geography model (the Dixit-Stiglitz-Krugmraodel), this index is described by the
square root of the ratio of trade flows between twantries over trade flows within each
country (see appendix A.1) We believe that this would better capture the deoreffects’ in
explaining why countries are not as well integrated one could expect if we focused
exclusively on legal barriers to trade (McCallurf9%; Wei, 1996). Moreover, this measure
is bilateral and thus allows us to specify a ma®ueate weighting scheme than if we relied a
standard trade openness variable. The resultinghivenatrix is defined as follows:

wly = PHIi]-t/Z. PHIj,
J#Fl

This approach complements the contribution by Daded Voget (2011). They take into
account the joint influence of trade integratiord dhe market size of countries by testing
whether each country responds more fiercely tadgheolicy of neighbouring countries when
the latter enjoy a higher market potential. By casi, we aim at assessing the specific impact
of trade liberalization on tax interactions.

We will compare the results of these two weightingtrices with other weighting
schemes traditionally used in the literature, dmat are aimed at approximating economic

integration. The first matrix is based on FDI flotescapture the impact of capital mobility on
tax interactions, and is defined as follofs:

Wl = FDI]-t/Z_ FDI,
J#i
with FDI;; the sum of inward and outward FDI flows over thBFGin countryj. A high and
significant coefficient associated with this weiglat matrix would mean that a government is
more sensitive to the tax policy of other countwelsen those countries generate or host

important FDI flows. The second weighting matriypegximates economic integration by the
inverse of distance and uses the following weights:

Wt = (1/DISTL-J-)/Z_ (1/D1ST})
Jj#i

whereDIST;; stands for the geodesic distance between couatrgj.*®

Existing empirical studies also typically introdueeuniform matrix such that the
corporate tax rate of each country is equally weeidh A well-known problem with this
uniform matrix is that we cannot distinguish tatenactions caused by tax competition from a
common period-specific shock (see Deveretwa., 2008). Hence, we do not use this uniform
matrix, and we ensure that the same problem doescuur with the matrices we use by
checking there is enough dispersion in the weights.

1 See Niepman and Felbermayr (2010) for another mrapistudy using the ‘trade phi-ness’ index to
approximate trade liberalization.

2 This measure is also used in empirical papersestinate the impact of capital mobility on corgerax rates
(Dreher, 2006; Drehest al., 2008).

13 We use the CEPII database on bilateral distar@@esdesic distances are calculated following thatgricle
formula, which uses latitudes and longitudes of thest important cities/agglomerations (in terms of
population).
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3.2. Other variables

We first comment on the measure of corporate taxatiVe concentrate agx ante measures
that take into account the fiscal legislation (si@ty tax rate, depreciation allowances, etc.) in
order to evaluate the impact of taxes on the expeptofits of a typical investmefit.While

the statutory tax rate is the most direct measir¢he tax rate, effective tax rates are
theoretical measures combining information on libthtax rate and the tax base in order to
estimate the effective fiscal burden on a typinakestment. Specifically, the effective average
tax rate (EATR) is aimed at evaluating the impakctaxes on location choices made by
profitable firms, whereas the effective marginax tate (EMTR) matters for marginal
investment choices made by firms conditional onrtpesvious location choice (Devereux
and Griffith, 1998). Since our theoretical framelwaronsiders an environment of lumpy
investment, we choose as a benchmark case taadtiters in the setting of effectiawerage

tax rates, under the assumption that they aredeMiemachinery because this is a mobile and
tradable good (unlike buildings). As robustnessckbdsee section 4.2), we then compare the
results using effective marginal tax rates or stafutax rates as dependent variables.

To approximate the attractiveness of a countryltiegufrom market forcesA), we
use a market potential variable. Indeed, empirgtatlies confirm that the domestic market
size and the accessibility to foreign markets &ee main determinants of firms’ location
choices (Benassy-Quéetal., 2005; Devereux and Griffith, 1998; Head and Mayg&04b)
whereas the fiscal policy has a marginal impacthenlocation of firms. Specifically, we rely
on thereal market potential variable provided by the CEPIljshhhas several advantagés.
First, it is estimated from a theory-grounded graequation, so that the endogeneity bias of
such a variable is controlled for (see Head andeévla3011). Secondly, it takes into account
that the market potential in a country is not oimigreasing with demand coming from other
countries but also decreasing with the averagee pnidhose countries, and thereby captures
the market-crowding effect at work in the model.rdly, it is estimated using a dataset
covering more than 150 countries, and thus allosdouindirectly take account of third-
country effects.

Finally, let us discuss the choice of control vialeés that compose the vect&,.
While these variables do not matter for the logatiof capital, they influence the
government’s tax policy through other channels. Size of the public sector is approximated
by a variable for public consumption. Following Dess and Voget (2011), we limit the
potential endogeneity bias of the public sectore siz two ways: by expressing public
consumption expenditures as the share over GDPbgniking the lagged value of this

14 By contrastex post measures of corporate taxation are defined asiaaftax revenues over the tax base.
Thus, they are backward-looking measures that darapiure the impact of taxes on the behaviouirofd.

!5 For more information on the CEPII dataset, sep:Mtiww.cepii.fr/anglaisgraph/bdd/marketpotentiate.
This dataset provides estimates of real marketnpiateuntil 2003. In order to extend the data t@&0we
replicated what Head and Mayer (2011) call the “RVénethod. This consists in estimating a gravityey
regression a la Redding and Venables (2004), witarger vector of trade impediments including natyo
distance and contiguity, but also common languaghknial links, and dummies for common membersHip o
regional trade agreement, a currency union or GAVTO membership.
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variable PCONSH_l).16 We expect this variable to have a positive impmacthe corporate
tax rate as it calls for more fiscal revenues taifice public goods. We also introduce the
highest domestic income tafI(VC;;), which we expect to exert a positive impact oa th
corporate tax rate. Indeed, the tax gap betweesopal and corporate income taxes could
induce individuals to escape tax on their earnibgsincorporating themselves. As a
consequence, the corporate tax rate could act lzeclkstop for the income tax (Slemrod,
2004). Various socio-demographic variables are usextder to control for the effect of the
structure of population on the fiscal policy: thease of young people’QU;;), the share of
old people QLD;;) and the share of people living in urban aréa®H;;). We also control for
the impact of the business cycle on the fiscalgyolith GDP growth from year — 1 to year

t (GDPGR;;). We expect economic growth to result in lowerpowate taxation. Indeed, a
positive productivity shock favours capital inflowhus, governments could lower their tax
rates during economic upturns to have a balancdddiyBretschger and Hettich, 2002). An
EU membership dumm¥U;; (equal to 1 if the country is a member of the Etd &
otherwise) is also introduced to capture the sjgeb#haviour of European countries. Finally,
we follow Devereuxet al. (2008) by allowing for the political persuasiontbe governing
party. We include a dummy variable indicating wieetthe party of government is to the right
of centre RIGHT;;), and we interact right-wing and left-wing dummiggh the majority in
parliament WAJRIGHT;; andMAJLEFT;, variables) to account for the possibility thatteasr
only have a decisive influence on tax rates ifrth@jority is strong enough.

3.3. Econometric issues

We have to deal with three main problems to esemtiie tax reaction function (8):
endogeneity, serial correlation and heterogeneity.

Endogeneity. Strategic interactions in the setting of corporabe rates imply that they are
simultaneously determined. Hence, the average catgpdax rate of other countrigs is
correlated with the residuals. To deal with thid@&geneity, we have to find variables that are
correlated with neighbours’ endogenous averagedsx ¢_;;), while not being correlated
with ¢;;. As is common in the literature, we rely on theighted average of neighbours’
control variables as instruments. That is, in st fitep we regre$§t on a subset diVX and
we use the predicted valuB&r as instruments fdt/z.!” This identification strategy rests on
the assumption that the neighbours’ control vaesbare correlated with their average

16 We thought of several instrumental variables st fer the potential endogeneity of public consuopt
expenditures. The literature usually relies on lt@@pulation, economic openness or political vadabas
potential instruments for government size. Thes@bkkes are not good instruments, however, as dneyikely

to exert an influence on corporate taxes. Thatésréason why we treat this variable as exogenoddimit the
endogeneity bias by taking its lagged value. Asrehér robustness check, we run regressions witiheupublic
consumption expenditures variable. This does net hany impact on our main results, which are either
unchanged or even slightly more significant (avdéZrom the author on request).

7 We limit the number of instruments because usiigrhany instruments leads to inaccurate estimatidhe
optimal weight matrix, biased standard errors dherefore, incorrect inference in over-identificatitests (see
Roodman, 2008).
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corporate tax, but are exogenous to the settirthetcorporate tax in country We test the
validity of the instruments by the Hansen test wéradentifying restrictions. The joint null
hypothesis is that the instruments are uncorrelatéld the error term. We also report the
result of the Klebergen-Paap underidentificaticst e ensure that the equation is identified,
i.e., that the excluded instruments are correlatgt the endogenous regressors. The top
income tax rate can also be endogenous since argogat could decide simultaneously upon
its corporate and income tax rates. We thus tesh@endogeneity of this variable.

Serial correlation. There is a strong inertia in the evolution of cogte tax rates over time.

We include a lagged dependent variable in ordeteta with the resulting serial correlation
bias. As is well known, this lagged dependent \deids correlated with the fixed effects, and
thus treating it as exogenous may lead to biastahaes (Nickell, 1981). Since the Nickel-
bias is decreasing with, we follow Devereuxet al. (2007) by selecting the fixed effects
estimator and instrumenting the lagged dependaighta by its second la(.

Heterogeneity. We account for non-observable characteristics ngrgiver time or space by
introducing country fixed effects, and a time tren@r,. Indeed, adding time dummies would
be formally equivalent to including the average ¢dvall countries. Being highly correlated
with the weighted average of tax rates in othemtwes, such a variable makes it hard to
disentangle the impact of time dummies from taernattions. We therefore follow Klemm
and Van Parys (2012) by using a linear time trend.

To summarize, we estimate the following spatial samporal auto-regression:
Tl:t == 8Ti,t—1 + af_i,t + ﬁRMPlt + 5’Xit + Vl + TTt + Sit
and we present the results of both the static m@del 0) and the dynamic ond (# 0).

4. Results

In a first step, we estimate the baseline regrassinthe sample of 26 OECD countries, using
the effective average tax rate as the dependenéblar Next, we undertake various
robustness checks.

4.1. Basdineresults

The results of our baseline regression are destrbdable 2. The two first columns report
results without tax interactions, whereas colun@jdq [6] present the estimates when both a
spatial and a time-lagged variable are introduced.

We first analyse the determinants of corporate daake the Nash equilibrium by

18 Alternative treatments of the Nickell bias are uhfoately unsatisfactory. The GMM estimator is adapted
to our sample. The set of instruments is too langech overfits the endogenous variable and distin test of
over-identifying restrictions (see Roodman, 2008nBher, 2002). Restricting the set of instrumemésntyields
another problem: the instability of results. Moengrally, as Beck and Katz (2004) argue, the mtitigacase
for the development of these dynamic panel modeals tlve case of very short panels with very smallThés

alternative solution is therefore not adapted tosaumple.
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describing the results of the static regressiorcaolumn [1]. We present standard errors
clustered by country, which are robust to seriatedation. Our findings are supportive of the
model’'s prediction (see eq. (7)). We find a sigrfitly positive effect of the real market
potential on effective average tax rates. In teofnsontrol variables, we treat the top income
tax rate as exogenous because the Hausman teds rifje hypothesis of endogeneity of this
variable. Consistent with Devereugt al. (2008), the coefficient of this variable is
significantly positive. This suggests that the cogtion tax is used as a “backstop” to income
tax. Countries with a high share of young peophel o set lower effective average tax rates.
In addition, the coefficient on EU membership igndicantly negative. This suggests that
European integration exerts a downward pressureavporate taxation. However, those
results might well be due to an omitted variabksbbecause we do not control either for the
influenced of the lagged dependant variable, norttie impact of the other countries’ tax
rates. We address each of these issues in turn.

When choosing the current tax rate, national gavernts can be heavily restricted by
the existing tax system. Ignoring this effect kely to exert an upward bias on all coefficients
estimated by the static regression. Therefore,alunen [2] we add a lagged dependent
variable and instrumental it by its second lag. €gaation both passes the serial correlation
test and the test of overidentifying restrictioAs. expected, the lagged dependent variable is
strongly significant, with a coefficient equal to763. This confirms that there is a high
persistence of effective average tax rates ovee.timtuitively, controlling for this effect
could challenge the significance of the other exalary variables. Overesche and Rincke
(2011) already demonstrated that, once the depeadeh tax rates over time and tax
competition is controlled for, country charactecstsuch as population size do not contribute
much to explaining corporate tax rates in Europsamtries. We may wonder whether this
conclusion also holds regarding the impact of tlaekat potential on corporate tax rates. The
few existing empirical studies do not answer thissjion, since they do not include a lagged
dependent variable (Charlot and Paty, 2007; Daares Voget, 2011). Our findings reveal
that the coefficient on real market potential vialeabecomes lower but remains significant at
the 5% level. Regarding the remaining control J@ds, the addition of the lagged dependent
variable reduces the coefficient on EU membershib makes it insignificant. In contrast, a
rise in public consumption relative to GDP sigrafitly reduces the effective average tax rate.
This could result from the fact that this varialiieludes both productive and non-productive
expenditures, which we expect to exert an oppositgact on countries’ relative
attractiveness. As soon as non-productive expemeditbecome predominant, a rise in public
expenditures can induce a capital outflow and lgadkernments to cut corporate taxation to
limit this capital outflow!? Note also that left-wing parties that benefit framsignificant
majority tend to set higher tax rates.

¥ This interpretation is also in line with the findis of Benassy-Quém al. (2007). Using a dataset of FDI
flowing from the United States to 18 European coastin the period 1994-2002, their estimates retred
funding a marginal increase in public capital tlgloworporate taxation induces capital outflow, liseapublic
capital is not productive enough to compensatetferrequired increase in corporate taxation. Kleamd van
Parys (2012) also point out that government consiomgxpenditures have a negative impact on FLOUatin
American, Caribbean and African countries for thequd 1985-2004.

14



In columns [3] to [6], we introduce the possibiliyy tax interactions by adding the
weighted average of the effective average tax rafethe other countries. Each column
corresponds to one of the four sets of weightsrde=t in section 3.1. Column [3] represents
the relative population weights directly inferredrh the theoretical framework. Columns [4]
[5] and [6] rely on weights based on the phi-neadéd index, the inverse of distance and the
ratio of FDI over GDP, respectively. For each catynie average tax rate is instrumented by
the weighted average of a subset of control vaegbind we report the results of two tests
regarding those instruments. The Hansen test afideatifying restriction does not reject the
validity of the instrument set. The regression alpasses the Kleibergen-Paap
underidentification test, indicating that the mogeidentified. In each column, most control
variables remain significant. Importantly, the dméént on real market potential is still
positive and significant at the 1% or 5% level,hwé coefficient varying between 0.16 and
0.25. This provides support for the theoreticaldm®on in eq. (6) that the structural
attractiveness of a country allows its governmensdt a higher level of corporate taxation
whatever the tax policy choices in the other caastr

The evidence regarding tax interactions is morevegal. The results indicate that the
slope of the reaction is significant and positiveew the weighting matrix is based on the
relative population. Specifically, we find a coeféint of 0.502 significant at 5% lev& This
finding is in line with results of Cassette and yP§008) and supports the theoretical
prediction of the economic geography framework itelan section Z*

In contrast, none of the three other weighting soe yields significant tax
interactions. This leads us to consider severadlegbions. The presence of outliers, in terms
of distance (USA, Canada, Japan, Australia) or [atjomn (USA), could bias the estimates of
the slope of reaction functions. Most of the ergtstudies that provide empirical evidence on
tax interactions consider European countries (G@saad Paty, 2008; Overesch and Rincke,
2011; Redoano, 20143 whereas we focus on OECD countries. The spegifadithis sample
could explain why the empirical evidence on strategteractions is limited to the relative
population weighting scheme. In addition, our samplunbalanced. Therefore, the variation
in the weights is partially caused by changes &rtbhmber of countries from year to year.
Finally, governments might behave strategicallyhwéspect to statutory tax rates rather than
effective average tax rates. In the following s&ttiwe provide several robustness checks in

20 Recall that our theoretical model is a static affe.run a dynamic regression to check whether bsimategic
tax interactions remain significant once we confoolthe inertia of corporate taxes over time. @um is not to
quantify the long-run effect of tax competition. T® so, one has to test a regression allowing dimam
adjustment to shocks, period-specific and counpaeHic effects. We refer the readers to OveresthRincke
(2011) for such an empirical study. They concluu in the absence of tax competition, the meantsiy tax
rate of Western European countries in 2006 woulek teeen about 12.5 percentage points above italdetuel.
2L Most empirical studies on tax interactions rely refative GDP rather than relative population weéigh
schemes in order to test whether tax interactiaesimcreasing with the size of countries. They disal
significant tax interactions using this weightingheme. To some extent our result also points instmae
direction, although using a weighting scheme witiatries fewer suspicions of endogeneity.

22 An exception is the contribution of Devereebal. (2008), who consider 21 OECD countries over théope
1981-1999. Our results are not directly comparablave have only the FDI weighting scheme in comuanuch
our sample is larger. Using this weighting schetiey find significant interactions in the settinigstatutory tax
rates, but the test of over-identifying restricBaejects the validity of the instrument set.
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order to address these issues.

4.2. Robustness checks

First, we estimate our baseline on two alternasamples. Then, we estimate the baseline
regression using alternative tax measures. Finalgy,further investigate the driving force
behind tax interactions.

(a) Alternative samples

As a first step, Table 3 provides results on thigdst balanced sample. This sample
includes 18 countries over the period 1982—20Bne notices first that the R? tends to be
slightly higher for all specifications. Hence, ttaet that the number of countries varies over
time seems to limit the ability of the econometnmodel to explain the determinants of
effective average tax rates. Moreover, this iswithiout consequences for the slope of the tax
reaction function. Using a balanced sample, we idewsome evidence of significant tax
interactions in the case of both FDI and relatioguylation weights. In the case of relative
population weights, the coefficient is still signédnt at the 5% level, but there is some
evidence of serial correlation. Importantly, whards of the other countries are weighted by
their share of FDI over GDP (column [6]), the coméint of tax interactions becomes
significant at the 10% level with a value equaDta77. Finally, we verify that whatever the
weighting scheme, the empirical evidence regarthegpositive influence of the real market
potential on effective average tax rates is vebusd, with a coefficient significant at the 1%
level.

Next, we estimate the regressions on European gesréxclusively. The aim is to
figure out whether the existence of outliers imtgrof distance could influence the empirical
evidence regarding the pattern of tax interactidiesdefine European countries, we rely on
the United Nations categorization of geographiegions of the world. We are left with a
sample of 20 countri€d.Results are reported in Table 4. As one can see éolumns [3] to
[5], the coefficient on the slope of the tax reawtiis significant at the 10% level when
countries’ tax rates are weighted by their relagpgpulation, their bilateral level of trade
integration or the inverse of distance. The cosdfit varies from 0.246 (with distance
weights) to 0.488 (relative population weights).o$é results are consistent with the existing
empirical studies on tax competition in Europe @#t® and Paty, 2008; Redoano, 2014). In
line with Cassette and Paty (2008), who estimaterti@ractions in the European Union over
the period 1995-2005 through a dynamic model, waatdind support for the existence of
tax interactions with respect to countries withightratio of FDI over GDP?

% These countries are Australia, Austria, Canadatzuand, Germany, Spain, Finland, France, Gre#aid,
Greece, Ireland, Italy, Japan, Netherlands, NonRaytugal, Sweden and the United States.

% France, Switzerland, Portugal, Ireland, Icelandthérlands, Norway, Austria, Italy, Greece, Gredtal,
Germany, Finland, France, Spain, Poland, Denmaukghry, Slovak republic, and Sweden.

% Once they consider the possibility that Westemh Bastern states would respond differently dependinthe
group of countries they interact with, Cassette &ady (2008) show that tax interactions using thid F
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Unlike existing studies on tax competition in Eugpmve also provide evidence that
bilateral trade integration gives rise to signifitanteractions in the setting of effective
average tax rates. In the meantime, the real madential is again significant at the 1%
level whatever the weighting scheme, with a cogdfitslightly higher than for the two other
samples. Interestingly, this means that trade ratemn in Europe exerts two opposite
pressures on the effective average tax rate. Onotige hand, the decline in trade costs
strengthens tax interactions and contributes toféliein corporate taxation. On the other
hand, everything else being equal, it raises themarket potential and allows governments
to set a higher tax rate.

Finally, the political orientation of the governmesignificantly influences tax choices
in European countries. Higher effective averagertags are associated with both right-wing
parties and left-wing parties which have a sigaificmajority?°

b) Alternative tax measures

We now provide the results of the baseline regoessy using alternative measures of
corporate taxation. Recall that the effective ager&x rate is the relevant indicator of the tax
burden on profitable projects that generate ecoaammts, while the effective marginal tax
rate approximates the tax burden attributable tonarginal non-profitable investment.
Moreover, the NEG literature suggests that govenimmeompete for discrete investments.
Thus, we can expect the above theoretical predistio be more relevant for investigating the
determinants of effective average tax rates thaselof effective marginal tax rates. We also
test for tax interactions in the setting of thdugtary tax rate because: (i) it could be easier for
governments to manipulate statutory tax rates thamange the definition of the tax base, (ii)
the comparison of statutory tax rates between cmsnis easier for firms than the comparison
of effective tax rates, and (iii) governments cootumpete over statutory tax rates to attract
profits made by multinationals which adopt tax opsiation behaviour (Devereuat al.,
2008).

As one can see from Table 5, the regression ragarefifective marginal tax rates
performs poorly. In line with the results of Deuexeet al. (2008) or Overesch and Rincke
(2011), theR? is significantly lower and none of the weightirdnemes suggests the existence
of tax interactions. In addition, the results rduwbat the real market potential almost never
significantly influences the effective tax rate &%/ This is exactly what we expected given
that the effective marginal tax rate is not a ratdymeasure when it comes to evaluating the
impact of fiscal policy on firms’ location choicés.

weighting scheme become significant.

% Devereuxet al. (2008) find similar results for their sample of @ECD countries. While at first sight this
evidence seems to conflict, it might be explaingdhe possibility of dual competition on tax ratasd public
inputs. Right-wing parties might be willing to raisorporate taxes if fiscal revenues are usechaméie public
inputs that are attractive for firms, whereas lgiftg parties would be prone to set a higher corgatax in order
to finance social expenditures.

2 The only exception appears in column [3]. Whenuse relative population weights to build the sgateax
variable, the real market potential variable is gnaally significant.

2 Another explanation we cannot exclude is thatdtwestruction of effective marginal tax rates relissome
assumptions that might not reflect the influencéhefeconomic environment on investment decisions.
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As a robustness check we also test interactiotiseiisetting of statutory tax rates. The
results in Table 6 reveal the existence of sigaifictax interactions for both relative
population and trade integration weighting scheriiésis, bilateral trade integration seems to
contribute to the decline in statutory tax rategylwng rise to strategic behaviour on the part
of governments. We might object that this provieespirical evidence for competition to
attract mobile profits, rather than mobile firms&déed, what matters the most for tax
optimization strategies is the relative level @tstory tax rates, rather than the definition of
the tax base. Observe, however, that the coefti@ethe real market potential is even more
significant and on average more than two timesdridghan its impact on the effective average
tax rate. Given that the location of profits shodipend on profit-shifting incentives rather
than on the market potential, we can surmise thiapetition over the statutory tax rate is not
exclusively aimed at attracting profits but als@@tacting profitable firms. In fact, our results
might suggest that governments prefer to redude skegutory tax rate rather than to narrow
their tax base (through effective average tax yatesrder to improve their attractiveness.

c) Isit all about tax competition for mobile firms?

So far we have considered the possibility that gavwents compete for firms, for
marginal investment decisions, or for mobile psfiBesides those motives, we can think of
other reasons for the existence of internationtrdependencies in the setting of corporate
taxes. Tax interactions could also result from gact competition (Besley and Case, 1995;
Bordignonet al., 2003): in such a case, strategic interactionsraigced by the behaviour of
citizens, not by the mobility of capital. The irttan is that policy-makers in one country
could adjust their policy in response to neighbagircountries because citizens compare
domestic and foreign policies to make their voulegisions. The relevance of this hypothesis
can be tested by introducing a dummy for the yedrslection, or/and by observing the
interaction of this dummy with the strategic taxiahle. Doing so, Cassette and Paty (2008)
and Redoano (2014) do not find support for theterise of yardstick competition. This is not
surprising, as the level of corporate tax may reothe policy decision that citizens care about
the most.

Becker and Davies (2015) suggest an alternativdaeapon for the empirical
evidence of tax interactions. They build a modelwhich countries have incomplete
information regarding the true state of nature.sTimeans that, regarding the corporate tax
policy for example, governments do not observe dirmesponsiveness to changes in
corporate taxation (especially for firms locatedareign countries). Therefore, governments
refine their beliefs by observing the policies sétewhere. As a consequence, they set
policiesasif they react to each other. Importantly, those ‘fade interactions will depend on
the determinants of the network formation. Geogiaghproximity, capital mobility, trade
integration or the relative population size of titber countries are all potential criteria that
one country might retain when deciding upon theadetountries from which it will learn.
Therefore, we can hardly preclude the possibiligttsuch a mechanism of social learning
might also drive the results. However, this altékgasource of tax interdependencies is again
more relevant for policies that are easy to obsana compare across countries. This is not
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the case for the effective average tax rate asdégpends on a combination of statutory tax
rates and the definition of the corporate tax bBgeconsidering the effective average tax rate
as a dependent variable, we therefore alleviateptssibility that yardstick competition or
social learning could drive our results.

Moreover, recall that tax competition for firms acg if and only if firms are mobile
and responsive to tax differentials. Following Dexex et al. (2008), we further investigate
the importance of capital mobility for tax interacts by allowing the coefficient to vary
with the degree of capital mobility of countri&e approximate capital mobility by the Index
of Capital Mobility Constraints (ICMC) from the Eeomic Freedom of the World database.
This index combines information about foreign inwesnt restrictions (taken from the Global
Competitiveness Report) and international capitaitols (taken from the IMF) into a 10-
point scale, where increasing numbers indicatedrigapital mobility. We cannot allow the
coefficient of tax interaction to vary by countdye to lack of degrees of freedom. Therefore
we simply divide observations between two groupsaintries: those where the average
ICMC index is above, respectively below, the mediawel of the ICMC (6.22). This
generates a dummy variabdk that takes the value O if countrybelongs to the group of
relatively ‘closed’” economies (ICMC < 6,22) andflitibelongs to the group of relatively
‘open’ economies (ICMG 6,22)?° This allows us to construct the average tax rétthe

other ‘open’ countriesf(fl-,t) and ‘closed’ countriesEEl-,t) as follows:

-0 _ =C _
24 = Lyt 0ie0yTje ANATE ¢ = By wije(1 = 0)Te

Next, we estimate this extended regression:
T i =0T 1 + a10iT_(—)i,t + aZOifEi,t +az(1 - Oi)_gi,t
+ay(1—0)T¢ + BRMPy + 8' Xy +vi + Try + &
If governments compete on taxes to attract firme, would expect tax interactions to be
significant only between open countrieg ¢ 0).

We report results for the unbalanced sample in &@blOur findings indeed reveal
significant tax interactions between open econonmethe case of the relative population
weights (column [3]) and trade integration weigtdslumn [4]). In addition, countries that
are relatively closed to flows of capital interamnificantly with those that are open to capital
flows when taxes are weighted by the relative pagpon® Given the way we build the
dummy variable);, this result might rather suggest that the ‘Ig3snd economies interact in
taxes only with respect to those countries thatraoge open’ to capital flows because the tax
base elasticity is higher with respect to thosentoes. Overall, we believe these results

29 While the index of capital mobility constraint ies over time, the set of countries belonging ® ‘dpen
economies’ and ‘closed economies’ groups is fataple.

%0 We also estimated this extended regression fobéhenced sample and the Europe sample (resuliislalea
from the author upon request). Whatever the weighsicheme, the coefficients andea, are never significant.
In other words, whatever the degree of capital titghin one country, this country does not interaetthe
setting of corporate taxes with respect to coustwhere restrictions to capital mobility are strohgcontrast,
coefficientsa; and a; remain significantly positive when the relativepptation weight is employed for the
balanced sample. Regarding the subsample of Eunopmantries, tax interactions are positive and iigant
exclusively between open economias & 0) when weights are defined by the inverse of distan
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provide further evidence that tax competition fomk is at least one mechanism which
contributes to explaining the interdependencienmporate taxes at the international level.

d) Further robustness checks

Finally, we undertook two additional robusthebecks regarding the way we account for
the influence of the time dimension on corporateesd™ To account for non-observable
characteristics varying over time, we run regrassizvith a dummy for each decade in
addition to the time trend. Results in Table 2 &allle 7 are robust to such an extension. In
addition, we considered the possibility that goweents react to the lagged — rather than
contemporary — average tax rate of other coun{f@sa discussion about theories of tax
competition in a dynamic framework, see Keen andrd, 2013). Most of the coefficients
of tax interactions are not significant anymoreysthproviding little suggestion that tax
decisions could be made sequentially over a timegdéonger than one year.

5. Conclusion

This paper evaluates the empirical relevance otakecompetition literature based on
the new economic geography literature, by estingatieaction functions over different
measures of corporate taxation on a panel of 26[Dé&dLintries between 1982 and 2006.

We provide striking support for the two main predios inferred from a simple
economic geography framework. First, national gosents seem to adjust their effective
average tax rate towards the level chosen in ciasnirith higher populations, because the tax
base elasticity is higher with respect to thesentttes. Moreover, given the tax policy in the
other countries, governments tend to set higheparate tax rate when their own country
enjoys a high real market potential. This suggtdsis agglomeration economies create rents
that the government can tax away without inducitgrge capital outflow. Importantly, those
results are very robust.

Unlike most of the existing empirical studies tlatamine the importance of capital
mobility for tax competition, we also provide enmpal evidence regarding the role played by
trade liberalization. Specifically, we investigate impact of trade liberalization on both the
slope and the constant of the tax reaction functiéverything else being equal, trade
integration exerts a positive influence on corpartdxes by improving the real market
potential. The empirical evidence regarding itsui@hce on the slope of the reaction function
is clear-cut. Bilateral trade liberalization givese to significant strategic interactions in the
setting of statutory tax rates, whereas the engdiguidence regarding its impact on effective
average tax rates is limited to the subsample obf@aan countries. In those cases, the decline
in trade costs thus exerts an ambiguous impactaspocate taxes. It contributes to the
downward adjustment in corporate taxes by stremgtigetax interactions, but it might also
raise taxes by improving the market potential otirddes. This finding provides some
support for the prediction, brought out in therhtieire on tax competition based on the
economic geography framework, of a non-monotoneletionship between corporate taxes
and trade costs.

31 To save space we do not report those resultgshbuytare available from the author upon request.
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To conclude, we aimed at providing some evidencéhi® existence of competition for
firms, rather than claiming that this is the onlypkanation at work. Of course we may
consider the possibility that other theories, sashtax competition for profits, yardstick
competition or social learning could partially drivour results. Unlike these alternative
theories, which provide predictions regarding tlope of the reaction function, the theory of
tax competition for firms in a lumpy world providdsterminants for both the slope and the
constant of corporate tax rates. Importantly, owmpieical results suggests that this theory
contributes to explaining both the downward tremthie evolution of corporate taxes and the
persistence of higher taxes in countries that eajbigh market potentiaf.
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A. Appendix

A.l. Bilateral tradeliberalization index

In order to approximate the level of bilateral wadtegration, we build on the muttountry
version of the Dixit-Stiglitz-Krugman model, wheri@ms operate in a market with
monopolistic competition and barriers to trade (@eand Mayer, 2004a). Under the
hypotheses of no trade costs at the subnationd¢ stad symmetric trade costs at the
international scale, this model yields the follog/index of trade phi-ness:

PHI;; = J(Xijxji)/(Xiinj)

with X;; the total value of exports from countiryo country j , andX;; the total value of trade

flows inside country.

We use the Trade and Production database of thél,Gi#tiech collects bilateral trade
flows at the ISIC rev2 3-digit industry level (26dustrial sectors) from 1980 to 2006. By
summing trade flows across sectors, we obtainmdaive index of bilateral trade integration
PHI;j,.

23



A.2. Data sourcesand summary statistics

Definitions and data sour ces

EATR;;, EMTR;, andSTATTAX;,: effective average tax rate, effective marginal rate and
statutory tax rate (Loretz, 2008).

TINC;; : top marginal income tax rate (World Tax Databaisg OECD tax database).
PHI;j - trade phi-ness index (our calculations, sourfesde and Production database).

FDI;; : sum of inward and outward FDI flows over GDP ¢urrent $) (World Development
Indicators).

PCONS;;: general government final consumption expenditimgsercentage of GDP (World
Development Indicators).

RMP;, : real market potential x(101!) (CEPIl market potential database, and own
calculations).

URB;;: proportion of population living in urban areasdkd Development Indicators).
OLD;;: proportion of population more than 65 years déb(ld Development Indicators).
YOU;;: proportion of population less than 14 years dlbfld Development Indicators).
GDPGR;; : GDP growth from year1 to yeart (World Development Indicators).

RIGHT;;: Coded 1 if executive right-wing, O if center aftiwing (Database of Political
Institutions 2012)

MA];;: Fraction of seats held by government in legisiatDatabase of Political
Institutions 2012)
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Table 1: Summary statistics (baseline sample)

Variable observations mean std. Dev. min max
STATTAX,, 631 0.366 0.114 0.1 0.65
EMTR;, 607 0.226 0.116 -0.844 0.4867
EATR;; 607 0.275 0.086 0.05 0.488
RMP;, 652 0.010 0.016 0.00008 0.105
TINC;, 640 0.429 0.145 0.07 0.844
YOU;, 702 20.187 4,252 13.574 39.822
OLD;; 702 13.464 2.833 4.377 21.021
URB;; 702 72.4 10.627 43.287 93.2718
PCONS;; 680 19.211 4,158 7.516 29.594
GDPGR;; 678 2.724 2.577 -14.574 11.495
RIGHT;; 679 0.573 0.130 0.255 1
MAJ;; 692 0.419 0.494 0 1
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A.3. Results

Table 2: Baselineregression on effective average tax rates (unbalanced sample)

Model without tax

Model with tax interactions

interactions
(1] (2] (3] [4] [5] [6]
Relative Trade Distance  FDI matrix
population phiness matrix
matrix matrix
Lagged tax 0.735%*%  (.753***  (.707**%*  (.745%%*  (.739%**
(0.035) (0.035) (0.045) (0.039) (0.036)
Average tax of other 0.502%* 0.441 0.102 0.106
countries (0.251) (0.299) (0.196) (0.269)
Real market potential 0.561%* 0.171%*%  0.249*** 0.248** 0.159%* 0.179**
(0.284) (0.066) (0.075) (0.116) (0.069) (0.073)
Top income tax rate 0.147%* 0.057** 0.044** 0.035 0.056** 0.055%*
(0.060) (0.023) (0.021) (0.030) (0.024) (0.024)
Proportion old -0.004 -0.003**  -0.004***  -0.004** -0.003**  -0.003**
(0.005) (0.002) (0.001) (0.002) (0.002) (0.002)
Proportion young -0.011%*  -0.004*** -0.004***  -0.003***  -0.003*** -0.003***
(0.005) (0.001) (0.001) (0.001) (0.001) (0.001)
Proportion urban 0.000 0.001 0.001 0.001 0.001 0.001
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Public consumption/GDP -0.005 -0.002%*  -0.002** -0.002 -0.002%*  -0.002%*
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
GDR growth -0.000 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Right 0.021 0.003 0.001 0.004 0.003 0.003
(0.027) (0.010) (0.010) (0.010) (0.010) (0.010)
Right*Majority -0.001 0.019 0.021 0.015 0.019 0.019
(0.043) (0.014) (0.014) (0.015) (0.015) (0.014)
Left*Majority 0.020 0.022%* 0.020* 0.018* 0.021* 0.022%*
(0.031) (0.011) (0.011) (0.010) (0.011) (0.011)
EU -0.059%** -0.004 -0.004 0.001 -0.002 -0.004
(0.017) (0.007) (0.006) (0.007) (0.008) (0.007)
Trend -0.004%**  -0.001*** 0.001 0.001 -0.001 -0.000
(0.001) (0.000) (0.001) (0.001) (0.001) (0.001)
Country dummies yes yes yes yes yes yes
Hansen test (p-val) 0.363 0.434 0.635 0.426 0.946
K-P-under (p-val) 0.000 0.000 0.040 0.096 0.000
Observations 577 529 529 517 529 529
R-squared 0.50 0.81 0.81 0.79 0.81 0.81
Serial correl. Test 0.700 0.921 0.380 0.809 0.645
Top. Inc. endogeneity test 0.378 0.337 0.311 0.183 0.150 0.186

Estimations on an unbalanced sample of 26 countries over the period 1982-2006. Dependent variable:
Effective average tax rate. Parentheses contain standard errors robust to serial correlation and
heteroscedasticity. Significance levels: * 10%, ** 5% and *** 1%.
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Table 3: Baselineregression on effective average tax rates (balanced sample)

Model without tax Model with tax interactions
interactions

(1] (2] (3] [4] [5] [6]

Relative Trade Distance  FDI matrix
population phiness matrix
matrix matrix
Lagged tax of countriy 0.777***  0.804*** 0.773*** 0.778*** 0.779%*
(0.035) (0.035) (0.035) (0.036) (0.042)
Average tax of other 0.794** 0.001 0.053 0.277*
countries (0.343) (0.240) (0.277) (0.157)
Real market potential 0.480* 0.227***  0.247*** 0.28 0.231%** 0.276***
(0.285) (0.060) (0.056) (0.072) (0.072) (0.081)
Top income tax rate 0.180***  0.069*** 0.045** 0.067 0.066** 0.052**
(0.061) (0.024) (0.019) (0.033) (0.030) (0.025)
Proportion old -0.004 -0.003**  -0.004*** -0.003** 0-.003** -0.003**
(0.004) (0.001) (0.001) (0.001) (0.001) (0.001)
Proportion young -0.016*** -0.005*** -0.005***  -0.05*** -0.005***  -0.005***
(0.005) (0.001) (0.001) (0.001) (0.001) (0.001)
Proportion urban -0.001 0.001* 0.001** 0.001 0.001*  0.001
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Public consumption/GDP  -0.009*** -0.003*** -0.003** -0.003*** -0.003** -0.003**
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
GDR growth -0.000 -0.001 -0.001 -0.001 -0.001 -0.00
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Right 0.030 0.008 0.007 0.009 0.009 0.010
(0.030) (0.011) (0.011) (0.013) (0.012) (0.013)
Right*Majority -0.026 0.007 0.007 0.007 0.006 0.004
(0.050) (0.018) (0.016) (0.021) (0.020) (0.021)
Left*Majority 0.013 0.021** 0.017* 0.021** 0.020** 0.022**
(0.022) (0.009) (0.010) (0.009) (0.010) (0.009)
EU -0.053*** 0.006 0.007 0.007 0.007 0.007
(0.019) (0.006) (0.005) (0.006) (0.006) (0.006)
Trend -0.005***  -0.001*** 0.001 -0.001 -0.001 -0.00
(0.001) (0.000) (0.001) (0.001) (0.001) (0.001)
Country dummies yes yes yes yes yes yes
Hansen test (p-val) 0.366 0.969 0.894 0.574 0.191
K-P-under (p-val) 0.000 0.002 0.022 0.024 0.000
Observations 450 414 414 399 414 414
R-squared 0.59 0.84 0.83 0.84 0.84 0.84
Serial correl. Test 0.137 0.098 0.154 0.112 0.389
Top. Inc. endogeneity test  0.241 0.313 0.667 0.480 0.506 0.146

Estimations on a balanced sample of 18 countries the period 1982-2006. Dependent variable, Effect
average tax rates. Parentheses contain standamd eabust to serial correlation and heteroscetisti
Significance levels: * 10%, ** 5% and *** 1%.
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Table 4: Baselineregression on effective aver age tax rates (Europe sample)

Model without tax Model with tax interactions
interactions
1] 2 B 4] 51 [6]
Relative Trade Distance  FDI matrix
population phiness matrix
matrix matrix
Lagged tax 0.759%** 0.773*** 0.750%** 0.776%**  0.769***
(0.034) (0.034) (0.044) (0.036) (0.036)
Average tax of other 0.488* 0.283* 0.246* 0.378
countries (0.282) (0.169) (0.141) (0.404)
Real market potential 1.121* 0.268%** 0.323%** 0.365%** 0.239** 0.311%**
(0.579)* (0.094) (0.101) (0.094) (0.095) (0.106)
Top income tax rate 0.143* 0.046 0.030 0.032 0.044 0.040
(0.080) (0.028) (0.027) (0.033) (0.030) (0.033)
Proportion old -0.007 -0.005%** -0.006*** -0.006***  -0.006***  -0.005%**
(0.006) (0.002) (0.002) (0.002) (0.002) (0.002)
Proportion young -0.011%* -0.004*** -0.004*** -0.003***  -0.003***  -0.003%**
(0.005) (0.001) (0.001) (0.001) (0.001) (0.001)
Proportion urban -0.001 0.001 0.001 0.001 0.001 0.001
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Public consumption/GDP -0.004 -0.002* -0.002 -0.002 -0.002 -0.002*
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
GDR growth -0.001 0.000 -0.000 -0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Right 0.007 -0.003 -0.004 -0.004 -0.003 -0.005
(0.035) (0.012) (0.012) (0.012) (0.013) (0.013)
Right*Majority 0.032 0.033* 0.032* 0.035* 0.033* 0.038*
(0.056) (0.018) (0.017) (0.018) (0.019) (0.021)
Left*Majority 0.022 0.023%* 0.020* 0.021* 0.021* 0.024%**
(0.033) (0.011) (0.011) (0.011) (0.012) (0.010)
EU -0.056%** -0.004 -0.004 0.001 -0.000 -0.004
(0.016) (0.007) (0.007) (0.006) (0.007) (0.007)
Trend -0.005%** -0.001** 0.001 0.000 0.001 0.001
(0.001) (0.000) (0.001) (0.001) (0.001) (0.002)
Country dummies yes yes yes yes Yes Yes
Hansen test (p-val) 0.283 0.669 0.547 0.550 0.507
K-P-under (p-val) 0.000 0.002 0.001 0.114 0.000
Observations 445 409 409 394 409 409
R-squared 0.51 0.82 0.82 0.82 0.82 0.82
Serial correl. Test 0.697 0.436 0.403 0.697 0.950
Top. Inc. endogeneity test 0.260 0.617 0.994 0.453 0.626 0.505

Estimations on an unbalanced sample of 20 countries over the period 1982-2006. Dependent variable: Effective
average tax rates. Parentheses contain standard errors robust to serial correlation and heteroscedasticity.
Significance levels: * 10%, ** 5% and *** 1%.
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Table5: Baselineregression on effective marginal tax rates (unbalanced sample)

Model without tax interactions Model with tax interactions
[1] 2] 3] [4] [5] [6]
Relative Trade Distance ~ FDI matrix
population phiness matrix
matrix matrix
Lagged tax of country i 0.651*** 0.656*** 0.650***  0.656***  0.651***
(0.063) (0.062) (0.064) (0.063) (0.068)
Average tax of other 0.143 0.042 -0.242 -0.031
countries (0.108) (0.189) (0.199) (0.526)
Real market potential 0.433 0.147 0.205* 0.162 0.119 0.142
(0.409) (0.105) (0.116) (0.120) (0.108) (0.124)
Top income tax rate 0.159 0.069* 0.061* 0.063 0.077** 0.070
(0.115) (0.034) (0.034) (0.041) (0.037) (0.043)
Proportion old -0.010 -0.004 -0.004* -0.004* -0.004 -0.004
(0.007) (0.003) (0.002) (0.003) (0.002) (0.003)
Proportion young -0.016* -0.003 -0.003 -0.003 -0.003 -0.003
(0.009) (0.002) (0.002) (0.002) (0.002) (0.002)
Proportion urban -0.000 0.002%* 0.002 0.002 0.002%* 0.002%*
(0.005) (0.001) (0.001) (0.001) (0.001) (0.001)
Public consumption/GDP -0.007 -0.003 -0.003 -0.003 -0.003* -0.003
(0.004) (0.002) (0.002) (0.002) (0.002) (0.002)
GDR growth -0.001 0.000 -0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Right 0.097 0.008 0.008 0.009 0.005 0.008
(0.069) (0.013) (0.013) (0.013) (0.012) (0.013)
Right*Majority -0.145 0.007 0.005 0.006 0.013 0.008
(0.133) (0.020) (0.019) (0.020) (0.017) (0.020)
Left*Majority 0.012 0.017 0.015 0.016 0.020 0.017
(0.042) (0.016) (0.016) (0.016) (0.016) (0.016)
EU -0.070** 0.001 0.001 0.003 -0.002 0.001
(0.027) (0.012) (0.012) (0.012) (0.013) (0.012)
Trend -0.003 -0.001* -0.001 -0.001 -0.002** -0.002
(0.002) (0.001) (0.001) (0.001) (0.001) (0.003)
Country dummies yes yes yes yes yes yes
Hansen test (p-val) 0.90 0.301 0.90 0.05 0.80
K-P-under (p-val) 0.000 0.002 0.004 0.009 0.000
Observations 577 477 477 462 477 477
R-squared 0.20 0.72 0.72 0.72 0.72 0.72
Serial correl. Test 0.288 0.357 0.328 0.312 0.288

Estimations on an unbalanced sample of 26 countries over the period 1982-2006. Dependent variable, Effective
marginal tax rates. Parentheses contain standard errors robust to serial correlation and heteroscedasticity. Significance
levels: * 10%, ** 5% and *** 1%.
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Table 6: Baselineregression on statutory tax rates (unbalanced sample)

Model without tax Model with tax interactions
interactions
1] 2] B3] 4] 5] [6]
Relative Trade Distance  FDI matrix
population phiness matrix
matrix matrix
Lagged tax of country i 0.733%** 0.729%** 0.666%**  (0.742***  (.733***
(0.036) (0.046) (0.047) (0.035) (0.037)
Average tax of other 0.499%* 0.516%* 0.466 0.107
countries (0.204) (0.223) (0.568) (0.170)
Real market potential 0.907%** 0.419%** 0.521%** 0.618***  0.466***  (.453***
(0.306) (0.088) (0.092) (0.149) (0.127) (0.113)
Top income tax rate 0.210%** 0.087*** 0.063** 0.038 0.054 0.081%**
(0.056) (0.032) (0.031) (0.033) (0.043) (0.031)
Proportion old -0.005 -0.001 -0.004** -0.004* -0.002 -0.001
(0.005) (0.002) (0.002) (0.002) (0.002) (0.002)
Proportion young -0.017%** -0.004* -0.005%* -0.005%* -0.002 -0.004*
(0.006) (0.002) (0.003) (0.002) (0.003) (0.002)
Proportion urban 0.004* 0.002** 0.003*** 0.002* 0.002 0.002**
(0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
Public -0.005 -0.003** -0.003** -0.003* -0.002** -0.003**
consumption/GDP (0.003) (0.001) (0.001) (0.001) (0.001) (0.001)
GDR growth 0.000 0.001 0.000 -0.000 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Right -0.017 -0.000 -0.001 -0.001 -0.001 -0.000
(0.032) (0.012) (0.015) (0.014) (0.013) (0.013)
Right*Majority 0.077 0.026 0.020 0.017 0.024 0.026
(0.050) (0.018) (0.021) (0.018) (0.018) (0.019)
Left*Majority 0.033 0.020 0.013 0.010 0.015 0.020
(0.033) (0.014) (0.017) (0.016) (0.016) (0.014)
EU -0.074%** -0.007 -0.011* -0.002 0.003 -0.007
(0.014) (0.005) (0.006) (0.007) (0.016) (0.005)
Trend -0.009%** -0.002%*** 0.001 0.001 0.002 -0.001
(0.001) (0.001) (0.002) (0.002) (0.005) (0.001)
Country dummies yes yes yes yes yes yes
Hansen test (p-val) 0.110 0.800 0.723 0.208 0.175
K-P-under (p-val) 0.000 0.000 0.003 0.516 0.000
Observations 591 521 546 531 521 521
R-squared 0.64 0.85 0.85 0.85 0.85 0.85
Serial correl. Test 0.438 0.188 0.337 0.710 0.443

Estimations on an unbalanced sample of 26 countries over the period 1982-2006. Dependent variable,
Statutory tax rates. Parentheses contain standard errors robust to serial correlation and heteroscedasticity.
Significance levels: * 10%, ** 5% and *** 1%.
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Table 7: Extended regression on effective aver age tax rates (unbalanced sample)

[3] [4] (5] [6]

Relative Trade Distance matrix FDI
population phiness matrix
matrix matrix

Lagged tax of country 0.759*** 0.741*** 0.767*** 0.728***

(0.036) (0.048) (0.044) (0.038)
0; -Ql.yt 0.457* 0.240* 0.147 -0.015
(0.276) (0.125) (0.151) (0.106)
0; _Ei,t 0.240 -0.371 0.011 0.086
(0.216) (0.284) (0.148) (0.173)
(1- oi)fgl.’t 0.723* -0.345 -0.188 0.147
(0.423) (0.237) (0.253) (0.176)
(1- Ol.)ffi’t 0.123 0.103 0.226 0.077
(0.307) (0.295) (0.169) (0.182)
Control variables yes yes yes yes
Country dummies yes yes yes yes
Hansen test (p-val) 0.452 0.142 0.427 0.516
K-P-under (p-val) 0.000 0.100 0.056 0.000
Observations 529 514 529 529
R-squared 0.67 0.60 0.64 0.65

Estimations on an unbalanced sample of 26 countrnes the period 1982-2006.
Dependent variable, Effective average tax rateserflaeses contain standard errors
robust to serial correlation and heteroscedastiSignificance levels: * 10%, ** 5%
and *** 1%.
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