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1. Introduction

There is no doubt that one of the foremost palsyes surrounding public
finance in the European Union (EU) — and the wbdglond — is the issue of tax
competition. There have been long-standing condéiatsas nations compete for mobile
investment that this has resulted in a race tdttem in taxes, resulting in
underprovision of public goods as well as poterdisiortions in firm decisions. As
illustrated in Figure 1, which shows average taggacross a number of developed
countries, there is a clear downward trend in tagetentially indicative of such a race to
the bottom. IMF Deputy Director Murilo Portugal 0 verbalizes these fears stating
“there is equally little doubt that globalizatianlikely to have a substantial effect on
countries' ability to sustain tax revenues”. Thesecerns have grown alongside the
expansion of the EU, with the belief that fallimgde barriers between members may
have led to an intensification of tax competitidhis view has been vigorously
championed by current French president Nicolas@&ariwho has repeatedly blasted the
new accession countries for cutting their tax ratestly after joining the EU and
threatened their EU aid payments saying that “nat@an’t claim to be rich enough to do
away with taxes while also claiming to be poor agioto ask other nations to provide
funds for them” (Crumley, 2004).

The goal of this paper is to empirically investegathether tax competition has
intensified as a result of EU expansion. In doingvge utilize the model of Baldwin and
Krugman (2004) which indicates that the importaattached to a nation’s tax rate
depends on its market potential (which includesdii@estic market and exports). This

builds from the growing trade literature incorpargtthe importance of geography and



third country effects into trade modélfn addition, we examine the extent to which
countries respond to one another differently depgndn EU membership. Our estimates
provide robust evidence of tax competition consisteth the race to the bottom.
Furthermore, we find that the extent of competitl@pends on EU membership, with EU
members responding more competitively to tax cytE B members than by non-
members. This then provides support for the abmteehfears since our estimates
suggest that if the new accession countries hadrieavtheir taxes but remained outside
the EU, that EU member tax rates would have be@bPA, or just over one percentage
point, higher.

Despite the large theoretic literature on inteorai tax competition and an
equally voluminous public debate on the topic,e¢h®irical evidence on the
international interdependence of taxes is remaykiibited.? To fill this void,
researchers have begun to employ spatial econ@nme¢thods to gain insight into how
the tax set in one country affects that set inlagotThis method involves using an
instrumented value for the weighted average ofrathéons’ taxes as an explanatory
variable for a given country tax. The weightingescie is an assumption that implies that
some external tax rates matter more than othersex@mple, weighting by distance
supposes that proximate countries’ taxes matteeri@n distant ones because of the
ease of investment relocating from countty countryj for tax purposes to export back

to countryi. Another alternative is weighting by GDP, whichntuitive when FDI is

! Examples of this literature include Anderson aad Wincoop (2003), Feenstra (2004), and Ekholm,
Forslid and Markusen (2007) among many others.

2 Wilson (1999), Gresik (2001), and Fuest, Hubed, sintz (2005) survey the theory literature on tax
competition as well as the empirical work on hownf respond to taxation. Note that this latterassu
quite distinct from evidence of tax competitionitashows how agents respond to taxes, not how taxes
one country depend on those set in another.



attracted to larger domestic markets, meaningitivaistment is more willing to relocate
fromi toj than tok whenj is larger thark. As such the taxes of large countries matter
more to country when choosing its tax than those of small ones.

Devereux, Lockwood, and Redoano (2008) utilize aat®ECD countries and
find that, depending on the weights, they obtasigaificant spatial lag (the term used for
the coefficient on the other nations’ taxes). Irtipalar, when weighting by GDP, they
find a positive spatial lag, i.e. higher taxes wlsere imply a higher tax in a given
country. In game theoretic terms, this is equivialerevidence of strategic
complementarity, a key requirement for the oft-dgsed race to the bottom. Other
weighting schemes provide less robust resultshales and Goodspeed (2007) weight
by distance and find some evidence that two yeangés in a country’s tax rate are
positively correlated with the comparable changethrer nations’ taxes. Overesch and
Rinke (2008) and Klemm and van Parys (2009) alsightdy distance and find similar
results for the level of taxes for European ancettging countries respectively.
Similarly, Crabbe and Vandenbussche (2008) exathm¢axes of the EU15 countries as
they depend on the taxes of the new accessionmesrfinding a positive correlation for
nations adjacent to the new accession countiedoano (2007) uses both distance and

GDP weights, finding positive lags for edtbising a sample of OECD countries,

% It is important to note that their investigaticiffets from ours in two critical ways. First, theply
consider the EU members; we consider a broaderts®ieof nations. Second, they only allow the new
member taxes to affect the taxes of the EU15. Tthey, do not consider whether EU15 taxes depend on
other EU15 taxes, nor whether new member taxesndiepre EU15 taxes. This is therefore a very differen
approach to the issue than the one we take heren@mable contribution of their work, however hiait

they estimate a response specifically for the nesession countries.

* Redoano (2007) also includes a weighting scheraioh only EU members are given positive weights.
When doing so, however, she assumes that both Ehbers and non-members respond identically to
these nations and that no countries respond tomembers. We relax both of these assumptions add fin
that the latter is soundly rejected by the dataldaao (2010) follows our method of separate degan
weighted spatial lags for EU and non-EU nationglyapg it to a sample of European countries froni(d-9
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Exbrayat (2009) finds no significant spatial lagsew weighting by GDP or distance, but
does when weighting by a bilateral trade integratieasure. Finally, several studies,
including Garretsen and Peeters (2007), Dreherg2@mhd Haufler, Klemm, and
Schjelderup (2006), utilize equal weights (i.e. shaple average of other nations’ taxes)
with mixed results.

Although the above weighting schemes are intuitivet is natural to expect that
countries pay more attention to large players aeighbors, they miss a critical aspect of
FDI: access to third markets. In the trade litematan increasing number of papers
illustrate the importance of a country’s econoneography in its attractiveness to FDI.
As discussed theoretically by Ekholm, Forslid, &Markusen (2007), so called export
platform FDI from country will be attracted to countryeven ifj is small when has
export access to an important third couktrizmpirical work supporting the existence of
export platform FDI is provided by Head and May20@4), Blonigen, Davies, Waddell,
Naughton (2007), and Baltagi, Egger, and Pfaffelen&007). Export platform issues
are likely to be a particularly important aspecE&A in a free trade area such as the EU,
something confirmed in the estimates of Blonigenak(2007). Baldwin and Krugman
(2004) develop a model that brings this notiorhwstax competition literature. Using an
economic geography model that illustrates the itgrame of market potential — that is
access not only to the local market but also alhefforeign ones — for FDI, they show
that because export platform FDI is more attratbegations with larger market

potentials such countries will have higher Nashrtags. An additional implication is

1999, finding results similar to our Europe-onlgmessions. These results are broadly similar tegho
reported here.



that, because multinationals are more responsiiigtomarket potential countries’
taxes, so too are other nations competing for thoss.

Note that while GDP is certainly correlated witle gize of the domestic market
and net exports, it under-weights small countities import a great deal from other
countries. As shown in Figure 2, in our data the@etage difference between GDP and
market potential is indeed greatest for small coesit which are also those that tend to
have lower tax rates. Thus a GDP weighting schemlenrepresents the countries with
the lowest taxes. Similarly, distance is correlatth trade between two countries but, as
a wealth of trade regressions indicate, it onlyi@xig a portion of trade levels.
Furthermore, using distance between, say, Ireladdlze UK when determining the UK
tax rate ignores the ability of Ireland to exparbther nations. A comparable problem
exists for the trade integration weighting of Exfat(2009). As discussed in papers such
as Head and Mayer (2004) and Blonigen, et. al (220@8), failure to account for
proximity to other markets gives a poor measummaiket potential, indicating the
weakness of this weight. Anselin (1988) highligttts importance of the weighting
scheme, cautioning that improper specificationyeall misleading and spurious results.
In addition to ignoring third countries, using aigfg such as GDP is problematic
because if FDI affects GDP and taxes affect FRntthe weight itself is endogenous to
the tax rate. As such, as discussed below, thdaremtsd instrument does not resolve the
endogeneity problem spatial econometrics is intdridesolve. The measure of market
potential we utilize avoids both of these pitfalls.

An additional contribution of this paper is to rethe standard assumption that all

countries respond in identical fashions to oth&xgés. In the current context, the existing



literature imposes the restriction that a counggponds equally to EU and non-EU
countries’ taxes. Further, the typical approachiaes that EU and non-EU countries
respond identically to others taxes. With the abooted policy maker concerns in mind,
we relax these assumptions. Our analysis reje¢tsdidhese restrictions. In particular,
we find robust evidence that all countries respmiade to EU taxes than to non-EU taxes
with this difference being greatest for EU memb@fss does indeed suggest that as the
EU expands, it forces existing members to respooik o the low taxes of new
members than they did previously.

In the next section, we describe our empiricarapph and our data. Results are

contained in Section 3. Section 4 concludes.

2. Empirical Specification and Data

In this section, we outline our empirical approacdk describe our data.
2.1 Empirical Specification

We begin with the “workhorse” regression specifimatadopted by Devereux,
Lockwood, Redoano (2008), Altshuler and Goodsp26807), and Overesch and Rincke

(2008). This baseline specification takes the form:

L. =BX, +,OZ Ol &1, (1)

k=l

wheret, , is the tax rate in countrlyin yeart, X, is a vector of control variables

specific to countryt, > o, t,, is the spatial lag which is a weighted-sum of othe
k=l

countries' tax rates, angl, is an i.i.d. error term. We modify this by allowifor two

spatial lags, one for non-EU countries and ondefdrcountries:



L. =BX, +pE Z Oy ety +p™ Z O by +e14 (2

k=l kg EU k=l keEU
where the first weighted sum is just across nonriginbers and the second is just across

EU members. This specification will permit us to test whetmations respond
differently to EU and non-EU members. In additiorekploring whether countries
respond differently to EU and non-EU countriespdago provides an additional
econometric benefit. As discussed in detail by @seln and Rincke (2008), as the
number of countries in the sample grows, the weiglen to any given country becomes
small, leading the spatial lag to become roughlystant across countries. Separating the
countries into groups as we do reduces this probklane it increases the magnitude of
the weight assigned to each individual coufitry.

Since taxes are interdependent, the spatial lageratogenous and are
instrumented for using the weighted sum of othéiona’ exogenous variables, i.e. by

estimating:

Za)lk,ttk,t = BZ a)lk,txl,t +<§|,t . (3)

k=l k=l

This is done separately for the EU and non-EU amesitin these weighted sums, , is

the weight that the tax rate in counttygets in country 's observation for year.” As is
common, we row-standardize so that the weightstsuome in each category for each

observatiorf. For our weights, we ugddarket Potential; which equals the sum &%

®> Redoano (2007) also considers estimates with aorispatial lag. However, in doing so she dods no
include a non-EU spatial lag, implicitly assumihgttcountries do not respond to non-EU nations.

® When we separate our countries, the smallest hbmight is .03 and the smallest EU weight is .025.
Alternatively, one might suppose that the leastdrtgmnt countries should receive zero weights. \iith

in mind, in unreported results, we reset the waigiitcountries with calculated weights less thaagpral

to .03 to zero. This did not change the qualitatisure of the results.

"It should be noted that Altshuler and Goodspe®@72 use thé-1 value ofk’s tax in some regressions
and that Overesch and Rincke (2008) use this itheit specifications.

8 See Anselin (1988) on details of row standardirati



GDP and imports in yedr Our rationale for this follows the model of Balshwand
Krugman (2004) who consider tax competition in anr®mic geography setting (a
simplified version of which is presented in the apgix). Their model indicates that
larger countries have an advantage in attractimgsiment since a firm will prefer to
supply this large market locally thereby avoidirgge costs. In addition, the model
shows that countries with low transport costs ®rtst of the world are also attractive to
investment since a firm’s profits depends on itiitglio access the global market as well
as the local one. This idea is particularly impottar the issue of taxation in the EU
where (often low tax) periphery nations are ablegete for investment on the basis of
their easy access to other EU members. Both sétfators increase the elasticity of
investment to the tax rate of such large, wellegiéd economies. In turn, this increases
the slope of the best response of other natiosat¢h economies’ tax rates. Our measure
of market potential, the sum of domestic consunmppilus gross exports, thus mirrors the
results of Baldwin and Krugman (2004).

If tax competition takes place for mobile, expogtifirms, it must be recognized
that market potential is potentially endogenouss Thparticularly troublesome for small
periphery countries such as Ireland for whom explatform FDI comprises a significant
share of the economy. We therefore construct examgeproxies for the weights in order
to estimate (3), otherwise the right-hand side mdmariables will not be exogenous to

countryl’s tax. Specifically, for countryin yeart, we estimated :

MarketPotential, , = 7, +7,Population, +7,Popul ati oni +nEU; +nJrend +7 +5,(4)

® Contrast this to GDP which is the sum of domestitsumption andet exports. It is worth noting that
GDP weights are lower for countries that importerélative to the size of their economies, coestthat

in our sample also tend to be low tax ones. Bidtdistance between countries, another common wegh
also potentially misleading because it ignores tio¢hsize of the local market and access to tlguhtries.
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i.e. Market Potential;;, as a function of population and its square, Eunbmership, a time
trend, and country specific fixed effe¢fsThe use of fixed effects controls for proximity
to other market$ The results from this regression which has an R2#2 are found in
the Appendix. This regression was then used totnaeisa proxy is used for the weights
for spatial lag term.

Finally, we will allow the slope of the best regge for country with regards to
countryk’s tax to depend not only on whetheis an EU member or not, but also on

whetherl is. This specification is given by:

L, =BX, +p"E Z Oeelyc, + ElepnoniEU Z Oy ity

k=1, kg EU k=l,kg EU
EU EU
+p Z Oy ibir + EUI,tIO Z Oy by &1
k=l , ke EU k=l ke EU
which adds an interaction term betweled, ., a dummy variable equal to 1 wheis an

®)

EU member in year, and the two spatial lags to the specificatio(29f
2.2 Data

Our data is an unbalanced panel of countries spgrir®80-2005. The list of
countries and years they first appear in our saisgfeund in Table 1? Note that since
some of the countries do not enter until the sedwitiof our sample (particularly the
eastern European ones), one of our robustnessshaitbke to re-estimate the model
using just the years 1995-2005 so that we havdaadad panel. All non-binary variables
are measured in logs.

For the majority of the presented results, wethsesffective average tax rate

(EATR). As argued in Devereux and Griffith (199803), if the firm is making an

19 Here, the EU dummy is intended to help controltfier lower trade costs EU members may enjoy.
1 As found by Blonigen, Davies, Waddell, and Naugh@007), this is typically sufficient to contrairf
this factor when predicting FDI activity.

12 The sample of countries is determined by the akiiy of tax rate data.

13 This includes the variables used to estimate (4).



extensive location decision, the EATR is the refevaeasure of taxation. We utilize
their approach along with the data of Loretz (2G08)alculate our EATR measure. The
appendix gives additional detail on the constructbthe EATR. In addition to this tax
measure, in robustness checks we instead useathigosy rate.

Seven variables comprise the vector of exogengpisieatory variables . For

our measure of a nation’s market potentiddy ket Potential,;, we use the constructed
version discussed above, which is measured inandlof constant US dollars (base year
2000). In line with Baldwin and Krugman, as wellabker studies that find a positive
coefficient on GDP in tax regressions, we anti@papositive coefficient. In addition we
includeGov. Expenditures .1 which is government expenditures as a share of. Gk
that we are assuming that although GDP and governexpenditures might vary with
the tax rate, the ratio of the two does not. Astamithl insurance against endogeneity, we
use the lagged value of this variableConsistent with the expectation that governments
with large expenditure requirements will have lais#ity to lower taxes to compete for
investment, we anticipate a positive coefficiene ¥so include two demographic
variables.Urban ; is the percentage of the population living in urlaaeasDependency; s,
is the ratio of the dependents to the working aggufation. Given the results of
Devereux, et al. (2008), we anticipate a negatoagffcient for the dependency ratio. All
of the above mentioned variables were obtained fitma2008 World Development
Indicators:®

In addition to these, we construct®denness ;, which is the ratio of exports to

market potential and is intended to mirror a simiariable used in other papers. Here,

% In unreported results, we used the contemporanedus of government expenditures, with little oban
in our results.
!5 The World Bank Data can be found at http://www.bank.org/data
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not only must we deal with the endogeneity of magatential, but also exports. Thus, to

construct exogenous predictions for exports, wienesé a gravity model of the forffh

Exports ;, = x, + &, ; +x,Population,, +x ,Populati onlzl +x Population; ,

(6)

+x,Population” +x;Regional, |, +ngTrend, +¢,,

wherex, ; is a direction-pair specific fixed effect aRegional,; is a dummy variable

equal to 1 when the countries are both membergedianal trade agreeme™tThis
latter variable was obtained from Rose (2005). Exgata come from the IMF’s
Direction of Trade Statistics and population dagaia come from the World Bank. Full
details of this regression can be found in the agpe

We include a dummy variableU, , for EU membership. Since EU membership

grows over time, our robustness checks includg¢ afsegressions where rather than
utilizing EU membership, we use a dummy variableaé¢p one only for the EU15
countries, a categorization which includes the majembers of the EU but does not
vary in size over time. Table 1 indicates the coestthat fall into this category. Finally
we include a time trend and, in most specificatimosintry-specific fixed effects. Fixed
effects are useful in filtering out the impact oliotry specific but time invariant factors
such as geography, placement in physical spackeogldbe, national attitudes towards
taxation, and the like.

Summary statistics for our variables are foundabl& 2. As a final note, due to
the construction of explanatory variables, we bwapsour error terms fifty times in all

regressions.

'8 For details on gravity models, which are the saaddor estimating trade levels, see Rose (2008 N
that, again due to concerns over the endogene®Dd#t, we utilize population rather than GDP toresate
exports.

" Note that this fixed effect controls for commoade predictors such as distance, island/landlocked
status, shared colonial history, and common languag

11



3. Results
3.1 Baseline Results

Table 3 presents our baseline results. Columnlizagiour set of control
variables without any spatial lag. This is in orttecompare our results to those typically
found in the literature. We find that, as expectantries with larger market potentials
have higher taxes. This would be consistent wighrtbtion that these countries have
advantages that allow them to set higher taxesowitteterring firms from locating
there. Consistent with other studies, we also tivad countries with high government
expenditures relative to GDP, urban populationd,law dependency ratios all have
higher taxes. In addition, we find that EU membliersl to have lower taxes. Although it
is not always significant, similar to other studmes find more open countries have higher
taxes. Finally, our trend term highlights the ofedissed downward trend in taxes.
Comparing these estimates across specificatiotigssrand subsequent tables shows that
the findings for our control variables are gengratnsistent across specifications.

Column 2 introduces our two spatial lags, onegormembers and one for non-
members, each of which is the constructed markietnpial weighted sum of the relevant
set of taxes. As column 2 reports, both spatiad @ significantly positive. To correctly
interpret the estimated coefficients, it is impatte recognize what they capture. The
regression estimates the correlation between heata of countryl and the weighted
tax rate of countrk. The size of the marginal effect kfs tax is the product of the
estimated coefficient and its weighty share of its group’s total market potential)eTh

average over the sample for total EU market paérstil61.1, roughly half that of total

12



non-EU market potential of 266'1. Thus, moving countri from a non-EU country to
an EU country increases its weight by 1.65 (i.66.24.61.1). Therefore, even if the
estimated coefficients were the same across thgtauaps of countries, since EU

countries have greater, s the slope of the best response is larger fortad hon-EU

countries. Put differently: EU and non-EU countmesuld have a similar impact if
1.65"= p""EY This hypothesis is rejected with a p-value o$ lsn 0.1 percent.

These results indicate that tax rates are stategnplements — i.e. as other
countries lower their EATRSs the country in questimmers its own as well. In addition,
given the discussion above, nations respond meregily to tax changes by EU members
than non-members all else equal. Finally, noteith#tis and subsequent regressions, we
fail to reject the hypothesis that the coefficientthe EU spatial lag is less than one.
Thus, we cannot reject the null that an increasdl iBU taxes of 1% leads to a less than
1% change in this country’s tax, suggestive obalstNash equilibrium.

In column 3, we examine not only whether a giveantoy responds differently to
EU and non-EU taxes, but also on whether its resptma given set of countries
depends on whether it is itself an EU member. @asan is that trade between EU
members may be particularly streamlined relativeeade between a member and a non-
member or between non-members. This could impadath sensitivity of investment
leading to a difference between and EU member respto a given tax rate and the
response of a non-member. Another is that sinceyraamnomic policies (such as trade
and immigration) are coordinated among EU memligdsmembers may respond

differently than non-members when setting unildtpodicies such as corporate tax rates.

18 The market potential of a country is measureaintillions of constant 2000 US dollars as areghes
totals.

13



To this end, we now interact our two spatial lagngwith the EU membership dummy
variable as per (5).

For the non-interacted spatial lags, we find ressilnilar to those in column 2,
namely that taxes are strategic complements. Hawawé all countries respond in the
same way. As before, the coefficientsNom-EU Spatial Lag;; andEU Spatial Lag ¢
imply that non-EU countries respond more to EU merspbhowever the difference in
these magnitudes is smaller with a mere 34 pediffietence (as compared to the 60
percent difference in column 2). This differencewever, is significantly larger for EU
members since their response to non-member taxedyidalf as large with a point
estimate of .328 (i.e. the sumEW,; * non-EU Spatial Lag;, andnon-EU Spatial Lag;).
Furthermore, given the point estimatek ; * EU Spatial Lag;, EU members respond
more to EU taxes than non-members do (althoughkdbé#icient is not statistically
significant). As shown in column 4, this resultabust to the inclusion of country-
specific fixed effects. Therefore, given the lesmgent assumptions of the fixed effects
approach, we will utilize it as our preferred sfieation in subsequent regressions.

These estimates give credence to the concerngletuatries switch into the EU
that it forces other countries — and in particebeisting EU members — to respond more
fiercely to their tax cuts. Using the weighted aggr of the 2004 values for new
accession countries’ taxes (that is, those afeer¢buction blasted by Sarkozy) and
simulating a switch of these countries from an Bl hon-EU status implies that the tax
rates of EU countries would rise by 1.85%, an iaseeof 1.02 percentage points. This
gives a rough idea of the importance of EU membjerfsin the strategic interdependence

of taxes.
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3.2 Robustness Checks

Table 4 reassesses these results with respecemdbpects of our data: that it
includes countries from around the globe, that &n unbalanced panel, and that EU
membership has only grown. Column 1 repeats thienpeel fixed effects specification of
Table 3 column 4 but utilizes only European coestii Since EU countries are in
Europe, it may be that the difference in respoasesrarises due to the fact that EU
members are more geographically concentrated. Thesgesults may be driven by the
different locations of the two groups rather thapacts on trade engendered by their EU
status. As the estimates indicate, however, tmetghe case as our results are very
similar to those in Table 3. To deal with the umloagked panel, column 2 repeats the
preferred specification but restricts the timeestd 1995-2005, a restriction that creates
balance within our panel. Here, we again find rssglalitatively the same as those
above with the exception that tB&);; * non-EU Spatial Lag;, interaction is now
insignificant, potentially the result of our samplee being cut in half. Thus, our
evidence for that countries respond to EU taxeshsst to these subsamples of the data.

Column 3 addresses a different time series aspextralata, namely that EU
membership has grown over time. Thus, one migltioineerned that the differences
found between EU and non-EU countries may resaoithfchanges in the composition of
membership over time rather than the increasedtsgiyso one another’s taxes
membership in the EU might create. To addressithiplumn 3 rather than defining our
spatial lags and interactions according to EU mestiye, we define them according to
whether or not a country is an EU15 nation. As tlties not change over time, countries

do not change categories and these differencecam@rinen by changes in membership.

¥ The countries that fall into this group are listedable 1.
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Here we find largely comparable results, althoughfiwd no significant response to
EU15 countries’ taxes. Since we are using coumtedfeffects and EU15 status does not
change over time, this insignificance when rely@xglusively on time series variation is
not particularly surprising. In unreported reswithout fixed effects, we found a
positive, significant coefficient for this variabl€hus, the use of EU15 status alleviates
concerns that our results are driven solely byeasing EU membershif.

Table 5 considers four additional robustness chdekst, in column (1), rather
than using a time trend we include year dummiess iBmot our preferred method
because using year dummies compares countries taxtie mean within a year. Since
the EU spatial lag does not vary across EU coumnénmel the non-EU one does not vary
across EU countries, inclusion of year dummies iabtes much of the variation within a
given year. Klemm and van Parys (2009) provideafdetailed discussion of this issue in
the context of spatial estimation of tax competitiblevertheless, when doing so, we find
comparable results for the non-EU spatial lag ateraction, although the magnitude of
the non-interacted lag increases. Turning to thesgatial lags, we find a similar sign
pattern however we do not find significance B Spatial Lag ;.

In column (2) we use first differences in all ofrvariables excepting the EU
dummy?! We do this for three reasons. First, there isgreteof persistence in the tax

rates over time within a country. Second, issugsxtompetition are often phrased as

2 n unreported results, we utilized a Eurozone dyrthmat was equal to one when a country had the Euro
and zero otherwise. We found little evidence thdidated a difference in the reaction to Eurozeixes as
compared to non-Eurozone. While this suggeste littipact of Euro membership on tax competition (or
that these stable countries differ little from dannon-Euro ones), the short time frame of tha @diter the
creation of the Euro likely limits our ability tdtain significant results. Therefore, this may Heuéful

area of research after additional time series loetame available.

2L \When we also used a first difference for the Elthohy, we found comparable results. Note that the
interpretation to this unreported regression wdigldhat the differences in the spatial lags ocaly o the
year a country joins the EU.
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one in which achange in one country’s tax is driven by tlshange in another, that is
changes are correlated not necessarily levelsdTiiallows us to compare our results to
those of Altshuler and Goodspeed (2007) who useataxchanges. When doing so, we
find sign patterns similar to those above, howewer only find significance for the non-
interacted spatial lags. As before, the estimatedficient on the EU spatial lag is larger
than that one for non-EU taxes. This suggestsathattions (EU and non- EU countries)
respond more tohanges in EU taxes.

Column (3) of Table 5 utilizes an alternative weigh

d,”InII,, o
W, , =
ot Z(dk,’lln Hk,t)
k=l
i.e. the market potential of coungryvhich is itself discounted by the inverse distance

betweer andl. Since FDI is generally found to decline in thstdince between the
parent and host countries, one might expect thasfinitially located il might be
willing to relocate to a country with a higher marlpotential with a particular preference
for such countries that are near to their inieddtion. Thusl would need to be
cognizant of both neighbors with somewhat smallarket potentials as well as distant
countries with large market potentials. Nevertrglas shown in column (3), this
alternative approach yielded results very simiethbse using non-distance weighted
market potentials.

Finally, column (4) repeats the preferred spedificabut uses the statutory tax
rate rather than the effective average tax ratee,Hee find a similar story as above:
positive spatial lags across groups with EU membesgonding more to EU member

taxes than non-member taxes. Thus, as in Devet@ekwood, and Redoano (2008) and
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Overesche and Rinke (2008), we find competitiobdth effective and statutory tax
rates.
3.3 Domestic market versus exports

Finally, Table 6 attempts to provide some insigit ithe relative importance of
the two components driving market potential — tbhendstic market and total exports. To
do so, we create one weight using the domestic ehd@&DP minus exports plus imports,
instrumented in the fashion described above fokatgyotential) and one weight using
exports (again constructed as above). In colummwé)utilize the domestic market
scheme, finding results comparable in sign andifgigmce to those using market
potential. Column (2) uses the export scheme. Hetteough we find similar signs to the
market potential weighting scheme, the only sigalfit spatial lag is for the interaction
indicating that EU countries respond less to noneBuntries. Finally, column (3) uses
both. Given the high degree of correlation betwibenexport weighted lag and the
domestic market weighted lag, it is not surpriginat we find little of significancé
Nevertheless, the pattern of coefficients contirfoeshe domestic market lags. Taken as
a whole, these estimates suggest that of the torogdtic market size might hold more
sway than exports in tax competition. This resu@ihhbe anticipated if FDI is more
geared towards domestic sales than exporting,udt fesind by Markusen and Maskus

(2002), Blonigen, Davies and Head (2003), and Ba(2€08).

22 This correlation is also manifested in the doneastarket and export control variable with only the
domestic market is significant.
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4. Conclusion

The goal of this paper has been to investigatelveneny evidence can be found
to support the notion that expansion of the Eurnfdaion has exacerbated tax
competition. To do so, as motivated by Baldwin &ndgman (2004) we utilize market
potential, that is the size of the domestic madeghbined with access to foreign markets,
as the weighting scheme. Utilizing this weight, fimel robust evidence of tax
competition. In particular, we find that while bdi#y members and non-EU members
respond more to member taxes with this differen@an@reater for EU members. This
then lends credence to the concerns expressedicy piocles that expansion of the EU
may lead to more aggressive tax competition.

Note that these findings say nothing about whetheh tax competition is
inherently bad. While there exist many models inclvhax competition results in
inefficient equilibria (either because it impliesderprovision of public goods or because
it distorts investment locations), there also emistdels in which tax competition is
beneficial. Therefore our results should be intetgul as providing evidence on the
existence and extent of the phenomenon, not itreeimplications. Nevertheless, we

hope that they provide a useful context for furtiesearch and enhanced policy making.
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Table 1: Countries in the Sample

Country First Year | Year Country First Yearin | Year

in Sample | Joined the Sample Joined the

EU EU
Australia 1982 - Korea 1996 -
Austria’ 1982 1995 Latvia 1996 2004
Belgium’ 1982 1957 Lithuania 1996 2004
Bulgaria 1994 2007 Luxembourg| 1991 1957
Canada 1980 - Malta 1989 2004
China 1991 - Mexico 1995 -
Cyprus 1994 2004 Netherlands | 1980 1957
Czech 1991 2004 New Zealand 1991 -
Republic
Denmark’ | 1986 1973 Norway 1982 -
Estonia 1994 2004 Poland 1992 2004
Finland” 1982 1995 Portugal 1982 1986
France' 1980 1957 Slovak 1991 2004
Republic

Germany' | 1980 1957 Slovenia 1995 2004
Greece' 1980 1981 Spaih 1980 1986
Hungary 1991 2004 Swedén 1982 1995
Iceland 1992 - Switzerland | 1982 -
Ireland” 1980 1973 UK 1980 1973
ltaly” 1980 1957 United States 1980 -
Japan 1980 -
" denotes European counthydenotes EU15 country.
Table 2: Summary Statistics
Variable Obs. | Mean Sd. Dev. Minimum Maximum
Effective Average 680 | -1.254246 | .3674647 -2.615606  -.6329393
Tax Ratey
Statutory Tax Rate | 680 | -1.085281 | .3581699 | -2.302585 -.4827252
Market Potential 680 | 12.21358 | 2.029293| 8.243695  19.1224p
Gov. Expenditurgs; | 680 | 2.914555 | .2331098| 2.265194  3.39930Q2
Urban; 680 | 4.252471 | .1920743| 3.339322  4.577799
Dependenqy 680 | -.7028915 | .08965 -.9404324  -.3581957
EU 680 | .4470588 | .4975553| 0 1
Openness 680 | -3.083244 | 4.421151 -11.63395  9.444099
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Table 3: Baseline Results

1)

(2)

)

(4)

Non-EU Spatial Lag 0.547%* | 0.783** | 0.257**
(0.176 (0.146) (0.112)

EU,: *Non-EU Spatial Lag -0.455%** -0.158*
(0.134) (0.087)

EU Spatial Lag 1.342%* | 1,196*** | 0.678**
(0.454 (0.413) (0.307)

EU,: *EU Spatial Lag 0.479 -0.163
(0.355) (0.252)

Market Potentig; 0.087** | 0.087*** | 0.093** | 1.818***
(0.015 | (0.013 | (0.013) (0.326)

Gov. Expenditure ., 0.298** | 0.313** | (0.304*** -0.110
(0.060 | (0.055 | (0.059) (0.084)

Urbar; 0.520** | 0.630*** | Q.655*** 0.412**
(0.091 | (0.080 | (0.077) (0.203)

Dependenc;, -1.140%* | -1.216** | -1,235%** | -0.753***
(0.246° | (0.213 | (0.200) (0.158)
EU, -0.076*** | -0.084*** 0.046 -0.636***
(0.027 | (0.023 | (0.324) (0.237)

Openiesy; 0.010° 0.00¢ 0.010* 0.227
(0.006 | (0.006 | (0.005) (0.159)

Treng -0.027*** 0.036’ 0.038** -0.070***
(0.002 | (0.019 | (0.015) (0.015)
Constar -5.730*%* | -5.068*** | -5,205*** | -22.468***
(0.697 | (0.556 | (0.683) (3.289)

Observation 68C 68C 680 680
R-square 0.40¢ 0.41: 0.440 0.869
Fixed Effect: No No No Yes

*** n<0.01, ** p<0.05, * p<0.1 Robust, bootstrapgpstandard errors in parentheses.
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Table 4: Alternative Samples

1) (2) (3)
Only European Only EU15
Countries 1995-2005 | Designation
Non-EU Spatial Lag 0.481*** 0.786* 0.329***
(0.178) (0.473) (0.110)
EU,: *Non-EU Spatial Lag -0.230* -0.074 -0.176**
(0.126) (0.115) (0.070)
EU Spatial Lag 0.796** 1.290* 0.323
(0.376) (0.684) (0.214)
EU; *EU Spatial Lag: 0.063 -0.281 0.042
(0.325) (0.199) (0.206)
Market Potential 3.432*** 2.274*** 1.796***
(0.805) (0.757) (0.319)
Gov. Expenditures; -0.093 -0.598*** -0.207*
(0.127) (0.166) (0.121)
Urban; 0.188 0.563 0.384*
(0.299) (0.448) (0.219)
Dependenaqy -0.977*** 0.261 -0.797***
(0.162) (0.319) (0.141)
EU -0.559** -0.755*** | -0.314***
(0.282) (0.217) (0.040)
Openness 0.229 0.318 0.311*
(0.273) (0.237) (0.173)
Trend -0.108*** -0.050 -0.073***
(0.033) (0.050) (0.016)
Constant -38.940%** | -24,943**¥ -2 ,922***
(8.530) (7.221) (3.366)
Observations 516 395 680
R-squared 0.878 0.877 0.866
Fixed Effects Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.1 Robust, bootstrappstindard errors in parentheses.
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Table 5: Additional Robustness Checks

1) (2) (3) (4)
Year First Distance Satutory
Dummies | Differences Weighted Tax Rates
Market Potential
Non-EU Spatial Lag 2.327*** 0.355** 0.202* 0.219*
(0.620) (0.141) (0.109) (0.120)
EU; *Non-EU Spatial -0.125** 0.018 -0.154* -0.217**
Lag,t
(0.062) (0.113) (0.081) (0.087)
EU Spatial Lag 1.914 0.649*** 0.589** 0.388*
(1.223) (0.226) (0.288) (0.232)
EU; *EU Spatial Lag: -0.357** 0.026 -0.168 -0.052
(0.172) (0.106) (0.231) (0.197)
Market Potential 1.738*** 0.172 1.796*** 1.641***
(0.278) (0.236) (0.303) (0.318)
Gov. Expenditures; -0.144 0.236** -0.118 0.004
(0.106) (0.093) (0.118) (0.097)
Urban; 0.787*** 1.287 0.396** 0.588***
(0.232) (0.964) (0.186) (0.213)
Dependenaqy -0.906*** -0.730* -0.754*** -0.627***
(0.173) (0.391) (0.128) (0.166)
EU, -0.818*** 0.032 -0.637*** -0.511%**
(0.169) (0.020) (0.220) (0.146)
Openness 0.195 0.087 0.219 0.039
(0.130) (0.103) (0.182) (0.171)
Trend -0.000 -0.074*** -0.068***
(0.001) (0.014) (0.017)
Constant - -0.015 -22.2%%* -
21.657*** 22.220%***
(3.567) (0.012) (3.246) (3.177)
Observations 680 660 680 680
R-squared 0.875 0.539 0.869 0.880
Fixed Effects Yes Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.1 Robust, bootstrappstindard errors in parentheses.
All variables in column (2) are in first differercexcepting the EU dummies and the

constant.
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Table 6: Domestic Market versus Exports

(1)

(2)

)

VARIABLES Domestic Market Onl | Exports Onl Both
Domestic Market Weights
Non-EU Spatial La; 0.343*** 0.601
(0.127 (0.383
EU,; *Non-EU Spatial La; -0.199** -0.24:
(0.081 (0.551
EU Spatial Lay; 0.679** 1.540°
(0.286 (0.814
EU,; *EU Spatial Lay; -0.06¢ 0.57¢
(0.211 (0.898
Export Weights
Non-EU Spatial Lay; 0.17¢ -0.311
(0.175 (0.528
EU,; *Non-EU Spatial La; -0.173*** 0.01:
(0.063 (0.602
EU Spatial Lay; 0.43: -0.97(
(0.303 (0.851
EU,; *EU Spatial Lay; -0.20: -0.67¢
(0.184 (0.924
Domestic Marke; 1.461** 1.185*** 1.486***
(0.265 (0.309 (0.337
Exports; -0.27: 0.02: -0.27¢
(0.324 (0.350 (0.398
Gov. Expenditure.; -0.12z -0.13¢ -0.11:
(0.110 (0.101 (0.111
Urbar; 0.474** 0.417 0.436°
(0.215 (0.216 (0.244
Dependenc; -0.743%* -0.752%** -0.631***
(0.168 (0.111 (0.199
EU, -0.480** -0.637*** -0.575°
(0.190 (0.187 (0.296
Opennes; 0.57( 0.22: 0.60¢
(0.368 (0.410 (0.443
Treng -0.035** -0.05*** -0.037°
(0.014 (0.015 (0.020
Constar -16.42%* -15.4%** -16.6***
(2.028 (2.216 (2.465
Observation 68C 68C 68C
R-square 0.87( 0.86¢ 0.871
Fixed Effect: Yes Yes Yes

*** p<0.01, ** p<0.05, * p<0.1 Robust, bootstrappstindard errors in parentheses.
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Figure 1: Average Tax Rates over Time
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Appendix

A.1 A Simple Model of Tax Competition

In this appendix, we present a very simple, stglimodel of tax competition for
exporting firms akin to that of Baldwin and Krugm@904). As the goal of this model is
to motivate the use of market potential as a weighécheme in as clear a fashion as
possible, our model lacks many of the complicatesgures of more advanced models.
This parsimony allows us to derive in a straightfard manner a set of results on the
relative slopes of best response functions. We théereader to Baldwin and Krugman
(2004) as well as the literature summarized by futsber, and Mintz (2005) for more
detailed theoretic treatments.

Consider a setting in which there are a large rarmobfirms and three countries.

The N firms are indexed by and the countries are indexed lbwherel {1, 2,3}.

Each firmi produces a good in a single country but sells gloatd in each of the three
countries by exporting® The inverse demand curve in countris:

. o .
pl(l):A_qu(l) (8)
where ¢ (i) is the amount firmi sells in countryl .>* Production is constant returns to
scale in each countrdywhere the local per-unit production coswis. When producing
in countryl and exporting to country , the firm incurs a per-unit trade cost@f

wherec , =0. These components result in the firm'’s taxabldigsravhich, when firmi
locates in country, are:

> p, ), () -w Y a, () -6, 0). ©)

Investment in a country carries some risk, wheté wrobability1l—i/, , the profits in (9)
fall to zero. This can be thought of as, among rotiegs, the risk of expropriation
(where we utilize the broad notion of expropriatwhich includes changes in
government policy that reduce the value of investtmdéor example a rise in
protectionism resulting in retaliation from othewuatries, changes in industrial or
environmental regulation, and the lik&)The firm pays tax raté on its expected taxable

% Thus, we are not admitting the possibility of orital multinationals of the Markusen (1984) typatt
produce in multiple countries to serve local masketile avoiding trade costs. Alternatively, onelldo
assume that fixed plant-level costs are so highahly one plant per firm arises in equilibrium.

24 Note that for simplicity, we assume that thereraygroduct or factor market interactions amonmsir
% The broad definition of expropriation is used gmeements such as NAFTA (see Aisbett, et. al (2606)
discussion). It is notable that whereas in 2009 &$ponses to the global recession included consiale
“buy American” provisions that discriminated agaifoseign firms, no such attempts were made within
EU. Although many EU governments introduced ““dasttlunkers” programs to stimulate sales by car
manufacturers these did not discriminate in favafurational producers as that would violate EUrima¢
market rules. This illustrates how EU membershipmavide a policy anchor not found in other trade
agreements that reduces expropriation.
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profits % In addition, when located in countty firm i receives an additional amount of
untaxable income, (i) . One interpretation of this would be idiosyncrdixed costs
(possibly including relocation costs). This tesndentically and independently
distributed across firms and locations according log Weibull distribution with mean
zero. Thus, when firm locates in country, its total expected after-tax profits are:

() =(1-t)v, [Z p,-a)q,-a)—vv.zq,-a)—zq,,-q,-a)}m. 0. 0
In equilibrium, the expected profits of firmin locationl are:
7 (1) :(1_t|)‘//| Zla’ili(Aj -W _C|,j)2+0| (i):(l_t|)H| +o; () (11)

j=1
3
where expected market potentiallls = v, 2’10(12(Aj -W -C j)z . Each firm locates
=1
in the region offering it the greatest expectedildyium profits. Similar to the derivation
of the Logit estimator (see Greene, 2007), the ghvoiby that firmi locates in country

(denotedR) is:

R =exp[(1-t)1, | ZS; expE( ].—tj)HJ—:|. (12)

Note that:
ﬁ:(ﬁ—l)RH,<0andﬁ=RHH,->0 (13)

dt, ,

i.e. as a country’s tax rises, the probability o$ting a given firm falls whereas a rise in
another nation’s tax increases chance at hosting a given firm.
Aggregating across the large number of firms ingptleat (at least in expected

value) the equilibrium number of firms that locatib hosts isR and that its tax
revenues are:
t, PNIT, . (14)
Governments simultaneously choose tax rates iardaocdmaximize their own tax
revenues. For countrly, this yields an optimal value of its tax:
t=(1-R) I* (15)
where B depends on all three tax rates. From this, wecasoulate the slope of the best
response function for counttywith respect to the tax rate of countty| :
& __RRIL g (16)
dt, (1_ |:7) I7,
i.e. taxes are strategic complemefit€omparing this between countrigsand k for
country| :

% Note that the firm only pays taxes in the coumthere it is headquartered. This is in keeping with
international tax law where countries do not taofips earned within their borders unless they aneedso
through a permanent establishment which, in ourehanhly exists in the firm’s chosen country.

2" Competition for FDI is not the only model that caeld strategic complementarity. One alternativéhie
yardstick competition model wherein residents ¢ tatation compare the taxes set in their regigh wi
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/dtj _ PRI exp[(l—tj)l‘[j]l‘[j

d%t CRIL, | exp[(3-t)IL ]I,
k

This corresponds to a greater sensitivity to tieade in countries that have greater
market potentials. The intuition here is straightfard. If countryj is an attractive
location relative t (in expected value terms), this is because preaiits generated
by a firm located there are large compared to thiesecould be generatedknThis then
means that a drop jis tax rate creates a bigger increase in profas tthoes a
comparable fall ik's tax. In turn, this increases the sensitivityfioh location toj’s tax
thank’'s, implying thatl must be more cognizant p$ tax when setting its own.

Several items feed into the relative profitabilitfiya given country represented by
the dependency of the tax base on the four fathatss/ary by location. First, countries
with bigger local demands — i.e. a high — are more profitable locations. This is because
firms in this location can serve the local marké&haut suffering trade costs. Second, a
location with low wage costsy ) is advantageous for obvious reasons. Third, atioc

with easy access to other locations, representdavby, ; s, are more profitable because

of its suitability as an export platform. This lgrmto the growing interest in “third
market” effects in the FDI literature where resédnas expanded the notion of market
size to include not only the host country itself Blso markets that can be accessed from
a particular hos® Finally, that is is less risky will, all else eduie the more preferred
location. These latter two terms are one of inteficsus since the expansion of the EU
would increase the sensitivity of other countr@shte new members’ taxes. This occurs
for two reasons. First, a country lowers its tradsts by joining a free trade area such as
the EU, raising its market potential. Second, anbguthat joins the EU may lower its
perceived risk of expropriation. This might occuEU membership acts as a “policy
anchor”, that is, a commitment or signal that antouis unlikely to unilaterally change
its policies in a way detrimental to investmentughjoining to the EU this would
increase a country’s attractiveness to firms améhiportance to other nations’ tax&s.

As a last point, our model relies expected market potential, i.e. a measure that

accurately accounts for expropriation riskyf is the same for all countries, then when
row standardizing it would fall out of the weighgischeme. In this case, using observed

(17)

3

market potential 2 'a "> @, ;?) is sufficient when constructing weights. Alterivaty,
j=1

suppose that it differs between two groups thatldferentiated according to EU

those elsewhere as a method of judging the extéata corruption and models of imperfect informat
where government officials may glean informatiaonfrthe taxes set elsewhere, leading them to revise
their taxes when they see those in other counthiange.

2 Theory work in this area includes Ekholm, Forstidgd Markusen (2007) while empirical work includes
Head and Mayer (2004), Blonigen, Davies, Waddedughton (2007), and Baltagi, Egger, and
Pfaffermayer (2007).

2 The literature on policy anchors dates back tol#yd and Prescott (1977). Recent examples disa@issin
trade agreements as policy anchors include Fra(t®%7), Galal and Hoekman (1997), and Tovias and
Ugar (2004), with the latter two specifically dissing the EU as a policy anchor. Lane (2008) diszsis

EU membership as a policy anchor that enhanceddiabflows in the new accession countries.
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membership (as when membership acts as a polidyoandn this case, separating the
countries into two groups and row standardizmthin groups again permits the use of
observed market potenti®l This provides an additional rationale for usingtipie
spatial lags beyond those discussed in the main tex

A.2 Construction of the EATR

The EATR described by Devereux and Griffith (192803) measures the proportion of
total income taken in tax from a hypothetical irtwesnt project (requiring one unit of
capital for one period). More specifically, it isfthed as the difference between the
project’s net present value in the absence andpeesof tax, scaled by the net present
value of the pre-tax total income stream, net @frdeiation:

EATR=(R -R)/(p/(+1))
The variablep represents the project’s real financial retuimthe real interest rate,
R'is the project’s net present value in the absefitaxpi.e. R =(p—r)/(1+r).

Abstracting from personal income taxes, the prégamt present value in the presence of
corporate tax is:

R{(p+5)(1_7)+(r_5)[ _ffiﬂ/(m)w

The variables denotes the depreciation ratels the statutory corporate income tax rate,
i is the nominal interest rate, agdis the rate at which capital expenditure can lsedf
against tax which is conditional on the type ofitalggmployed. The variabl&

represents additional costs or benefits due tedhece of financing. If the project is
completely financed by retained earnings or newtggd = 0. Note that new equity is

an equivalent source of finance to retained easwgen abstracting from shareholder
taxation and informational asymmetries. If the pobjis completely financed by debt,

F =7i(l-7¢)/(1+i), which is positive due to the deductibility ofenést payments. For
calculating EATRs , we adopt following assumptiab®ut parameter values from an EU
Commission Report (Devereux, et al., 2008): theeptts real financial returp is 0.2,

the real interest rateis 0.05, and the nominal interest ratis 0.071. Retained earnings
and new equity represent 65 percent and debt 2®pieof the source of financing.
Furthermore, we assume that the investment coredistachinery for 50 percent, of
buildings for 28 percent, and of inventory for 2&gent. The depreciation radeis
assumed to be 0.1225 for machinery, 0.0361 fodimgk and O for inventory. The
information about countries’ tax parametziand ¢ is taken from Loretz’s (2008) data.
The statutory tax rate is the top marginal tax on corporate income inicigd
representative local taxes. For each type of cega@enditure, the most favorable
available depreciation scheme is assumed to apgpiywalculating values fer.

30 Note that relative weights between countries withie same group do not change because the inérease
weights is proportional.
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A.3 Predicting Market Potential

Populationy 0.835***
(0.222)
Populatiof” 0.068*
(0.039)
EU, 0.093***
(0.025)
Trend 0.029***
(0.001)
Constant 8.889***
(0.377)
Observations 885
R-squared 0.719

*** p<0.01, ** p<0.05, * p<0.1. Includes country spific fixed effects.

A.4 Predicting Exports

Our Method
Exporter Populatign | -2.759***
(0.209)
Exporter Populatioff | 0.269***
(0.025)
Importer Population | -0.933***
(0.185)
Importer Populationf | 0.184***
(0.023)
RTA 0.265***
(0.017)
Trend 0.070***
(0.001)
Constant 9.016***
(0.515)
Observations 25942
R-squared 0.259

*** p<0.01, ** p<0.05, * p<0.1. Includes directiohgair-specific fixed effects.



