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1. I ntroduction

With globalization and the progressive removal afriers to trade, an increasing
number of companies develop international actisitieo access foreign markets, firms face a
choice between producing goods at home for expodsproducing abroad. A host of tax and
non-tax factors affect the decision whether toaaie production abroad. Among the non-tax
factors are the size of a foreign market, its ghogtospects, wage and productivity levels
abroad, the foreign regulatory and legal environtmand distance from the home country
(see Gorg and Greenway (2004), Barrios et al. (R@@8 Mayer and Ottaviano (2007) for
recent reviews). The impact of taxation on fore@jrect investment (FDI) has been the
subject of a sizeable literature, as reviewed bwdeij and Everdeen (2006) and Devereux
and Maffini (2007).

Studies of the effect of taxation on FDI locatioaci$ions generally examine host
country taxation to the exclusion of parent couméxation. The contribution of this paper is
to jointly consider the impact of host and pareatrdry taxation on multinational firm
location decisions. As a first level of taxatione thost country may impose corporate income
taxation on the income of local foreign subsidisri@ addition, the host country could levy a
non-resident dividend withholding tax on the sulasigls earnings at the time they are
repatriated to the parent firm. But taxation neetigtop at the host country level. The parent
country can further choose to levy a corporate nmedax on the resident multinational’s
foreign-source income. We examine the independepact of all three levels of taxation on
the location decisions of European multinationatsrdhe period 1999-2003.

A multinational consists of a parent firm in oneuntry and foreign subsidiaries in
one or more foreign countries. In this paper wesater the impact of international taxation
on the firm’s location choices regarding the parimt as well as any foreign subsidiary.

First, we reconsider the traditional problem of @sing the location of FDI. Specifically, we



examine how multinationals headquartered in a icedauntry choose the location of new
foreign subsidiaries. Second, we contribute toliteeature on the organizational structure of
the multinational firm by examining the locationoate of the parent firm. A multinational
firm with a parent firm in a particular country cdavelop in a variety of ways, including the
establishment of new foreign subsidiaries, crogsidroM&As, and the inversion of pre-
existing multinational firms whereby a previouseign subsidiary becomes the new parent
firm. Rather than consider these mechanisms s@bgratur approach in this paper is to
examine the existing distribution of multinationatsa particular point in time to see whether
there is a tendency for the parent firm to be ledah the county that levies a relatively low
international taxation of foreign-source income.

For this study, we have collected detailed infororaton how parent-country tax
systems interact bilaterally with corporate taxatemd non-resident withholding taxation in
the host country. Specifically, we collect informoat on whether or not countries tax the
income of their multinationals on a worldwide basasd whether foreign tax credits are
provided for non-resident withholding taxes only also for the underlying host country
corporate tax (as, for instance, in the United &3fatAs an alternative to worldwide taxes,
parent countries may partially or fully exempt figre source income from taxation. As an
example, Germany exempts 95 percent of the foresgnrce income of German
multinationals from taxation.

Data on the international structures of Europeaitinationals are obtained from the
Amadeus database. This data set allows us to eansidltinational companies resident in a
broad set of countries, each potentially havingifpr subsidiaries in many other countries.
Thus, unlike earlier work, this paper considerstmational firm location choices in a setting
of N by N countries. In addition to being an inntwva approach, this multi-country

framework is in fact necessary to obtain sufficieatiation in parent-country corporate



taxation (not highly correlated with host-countgrmorate taxation) to be able to separately
estimate its impact on international location decis.

Host-country and parent-country corporate incomattan both appear to discourage
the location of foreign subsidiaries in a particutauntry. In fact, the estimated negative
impact of the two types of taxation — as deriveahfrstatutory tax information — is about of
equal size. At first glance, this result is sunmgsas the option to defer parent-country
corporate taxation would suggest that this typtwétion is relatively unimportant. After all,
this has often been the argument for not includmagent-country corporate tax rates in
studies of location choices in the first place. Bimeable impact of parent-country taxation
on location choices could reflect that this typdadation tends to be discriminatory against
foreign ownership by a particular country. Interomaal parent-country taxation obviously
does not apply to local owners of productive assetd it may also not apply or apply less to
potential foreign owners from third countries. Pareountry taxation thus tends to put
foreign owners from a particular country at a cotitpe disadvantage, which can explain a
greater incentive to avoid this type of taxation.

A multinational that chooses its parent-firm looatfrom among the countries where
it operates will have to pay the same corporatenme taxes applied to locally generated
income regardless of the location of its headquart€he only differences in fact lie in
potentially different non-resident dividend withtolg taxes and parent-country corporate
income taxes. Thus, naturally we only expect vammin these international taxation across
potential parent countries to affect headquarteation. Our results suggest that the corporate
taxation of foreign-source income is important maging the organizational structure of
multinational firms.

Some firms are interested in becoming internatidnalestablishing only a single

foreign subsidiary somewhere, while others haveedno maintain subsidiaries in almost



every corner of the world. At the same time, somdtimationals may consider the entire
world as a potential choice of location, while othe for whatever reason - can only
effectively operate in a limited number of courdrieThese subsidiary and country
‘dimensions’ of a multinational’s location choiceasn be expected to affect the sensitivity of
location to international taxation. To see thistenthat the probability of subsidiary location
in any one of many countries is rather small, mhaltinational wishes to establish a foreign
subsidiary in only one country. Correspondingly, ex@ect that the impact of taxation on the
probability of location in a country to be rathenal as well. For a multinational that wishes
to operate in 2 or more countries (out of manyg, $knsitivity of the probability of location
to taxation may be higher. Along similar lines, gensitivity of the likelihood of location to
taxation may be relatively high, if a multinatiorrads to pick a single country of location out
of 2 countries rather than out of many.

The multi-country nature of our data set allows tos investigate how these
dimensions of a multinational’s choice problem efffestimated tax sensitivities. We indeed
find that the tax sensitivity of location increaseh the number or countries of location (for
low numbers of location countries), and in factksetor intermediate numbers of countries
of location. As a methodological exercise, we farthstimate the tax sensitivity of location
choice regarding foreign subsidiaries for multioatils headquartered in one of three
countries (France, Germany, or the United Kingddnat establish foreign subsidiaries in
one or more of these countries. When we somewlhgtraaily shrink the choice set in this
way, we indeed estimate a rather sizeable tax icamff. These results together suggest that
estimates of tax sensitivities of location decisi@me best based on large international data
sets as in the current paper, and that firm he&reity regarding the scale of needed foreign

establishments matters.



Devereux and Griffith (1998) investigate how hostiatry taxation affects the
subsidiary location decisions of US multinationats several large European countries
(France, Germany, and United Kingdom) over the qaerl980-1994. They find that —
conditional on the choice to locate production abdre- host-country average effective tax
rates (but not marginal effective tax rates) ar@drtant in determining foreign location
choice, even if taxation does not appear to affieetearlier choice to locate abroad or to
export. For German multinationals, Buettner and R007) in turn find that location
decisions in 18 potential host countries betweed618nd 2003 are affected more by host-
country statutory tax rates than effective avertage rates, while they find no effect of
marginal effective tax rates.

Several authors have previously found a role foempacountry taxation to affect the
location of FDI. For US multinationals, Kemsley €B) finds that the host country tax only
affects the ratio of US exports to foreign prodaoictiover the period 1984-1992 if the
multinationals find themselves in excess credititims? Analogously, a role of parent-
country taxation in affecting FDI into the Unitethgs is found by Hines (1996), who shows
that foreign countries with worldwide taxation isteelatively much in US states with high
state taxes. This reflects that multinationals tedan countries with worldwide taxation may
be able to obtain foreign tax credits for US staigorate income taxes.

In the remainder, section 2 describes the taxrtreat of the foreign-source income of
multinational firms. Section 3 discusses our fiendl data. Section 4 presents estimates of

the impact of international taxation on the locataf foreign subsidiaries. Section 5 in turn

! US multinationals are subject to worldwide taxatio the United States. Thus, they have to payiriakhe
United States on their foreign-source income, stilfje the provision of a foreign tax credit for ¢ésxalready
paid in the host country. The foreign tax credit,practice, is limited to the amount of US tax direthe
foreign-source income. This implies that the overat on the foreign income is the host country ifakis tax
exceeds the US tax, while it is the US tax if this is the higher of the two. US taxes on foreigarse income
can be deferred until the income is repatriated.



provides evidence on the impact of internationahti@n on parent firm location. Finally,

section 6 concludes.

2. Theinternational tax system

This section describes the corporate tax systerficapje to a multinational company
with foreign subsidiarie$.Consider a multinational company with a parengated in home
countryp and a subsidiary located in host courdrdoth home and host countries may tax
the subsidiary’s income. First, the host countryiesy a corporate income tax at réi®n
this income. The second column of Table 1 showsthieitory corporate income tax rates for
the 33 European countries in our sample for the 2683% These statutory tax rates are
those on distributed profits and include local taaed applicable surcharges. In our sample,
the corporate tax rates for 2003 range from a [6W205% in Ireland to a high of 39.59% in
Germany.

Next, the host country levies a non-resident dinlevithholding tax at rate/s on the
subsidiary’s net-of-corporate-tax income upon reagtbn of this income to the parent. Table
2 provides information on the applicable withholglitax rates on dividends paid by fully-
owned subsidiaries to their non-resident paren20@3. For example, a dividend paid by a
Belgian subsidiary to its parent company locatedstonia will bear a withholding tax of
25%, while the withholding tax on a dividend pai dn Estonian subsidiary to its Belgian
parent company has a zero rate. The withholdingdses for transactions involving two EU

Member States are zero on account of the EU P&eingidiary Directivé

2 See also Huizinga, Laeven and Nicodéme (20083 fdescription of corporate tax systems as theyyaiopl
multinational companies.

% For illustrative purposes, the tables report tiaxadata for the year 2003 only, although we hewkected
these data for the entire period 1999-2003.

* Note that in 2003, prior to their adhesion, maeyw EU Member States still maintained non-zerosrais-a-
vis EU countries and vice versa.



The net-of-withholding-tax dividend by the parewimpany is in principle taxed in
the parent country — subject to some form of dotdpterelief as recommended by the OECD
Model Tax Treaty or as prescribed in the EU Pafarisidiary Directive. Some countries
operate amexemption system. In this instance, the dividend is not taxed ia pgarent country,
if the provided exemption is full. The overall intational rate of taxation on the subsidiary’s
income is then given by 1 — (1ts{(1 —ws) Or ts + Ws —ts Ws .

Alternatively, the home country may tax the worldesiincome of its multinationals
and subject the received dividend to corporate nredaxation at a ratg. Generally, a
foreign tax credit is provided for taxes paid ie tiost country, usually limited to the amount
of the home tax due on the foreign-source incon@@nes countries apply amdirect tax
credit system under which both the corporate tax and the wittlingl tax paid in the host
country are credited against the home corporateniectax. In case the home country’s
corporate income taty is higher than the overall host country tax tatews —ts ws, the firm
pay income tax in the home country at a tate [ts + ws —ts Wg] so that combined, effective
tax rate is equal t. If instead the home country's corporate incomedge is lower than the
overall host country's rates, the firm is said éoiflb excess foreign tax credit and it will pay
no further tax in the home country (having redutechome tax liability to zero by using
foreign tax credits). In this instance, the combineffective tax rate i + ws — ts Ws. In
summary, for home countries with an indirect tagddr system, the combined, effective tax
rate is equal to maxy[; ts + ws —ts wg.

Home countries may restrict the foreign tax creéditcover only host country non-
resident withholding taxes giving rise as undefir&ct tax credit system. In this case, the
multinational has to pay tax in the parent coutdrthe extent tha}, exceedsvs and now that

combined, effective tax rate is given gy (1 —ts) maxf,, wy.



Alternatively, some home countries offer neitheeraption nor a foreign tax credit
for taxes paid abroad, but instead allow foreigresato be deducted from home-country
taxable corporate income. This amounts todéduction system with a combined, effective
tax rate of 1 — (1 45)(1 —we)(1 —ty).

Finally, in some rather exceptional cases, no dotd! relief is provided at all. With
full double taxation, the combined, effective takterbecomet + ws—tsws+ t;.

Columns 3 and 4 of table 1 indicate which doubbe relief system is applied by
European countries. As seen in the table, sometgesiprovide different double tax relief to
treaty partners and non-treaty countries. Thusneed to know whether there exist double
tax treaties among the countries in our sample.aOmnlateral basis, this information is
provided in table 3 with the value 1 indicating #hastence of such a treaty and O otherwise.
The table indicates that for many countries thatyr@etwork is not complete. For example,
in 2003 Czech Republic has a treaty with all cdestin the sample except Malta and
Turkey. From Table 1, we see that this implies thaidends from all foreign subsidiaries
paid to a Czech parent benefit from an indirectdigedit, except for those paid by a Maltese
or a Turkish subsidiary where the deduction sysa@plies. Information from Tables 1 to 3
allows us to calculate the combined, effective tate on foreign dividend for any pair of
home and host countries. To fix ideas, considerctme of a dividend paid by a Maltese
subsidiary to its Czech parent in 2003. Table shtihat the statutory corporate tax rate in
Malta is 35%. We infer from Table 2 that net profiiaid as a dividend to a foreign company
are never subject to a non-resident dividend witihg tax in Malta. As already mentioned,
Table 3 indicates that no tax treaty was in foreeMeen the two countries in 2003 so that
from Table 1 we see that incoming foreign dividemh@sefit from a deduction system in
Czech Republic. Finally, the same table indicates the applicable corporate tax rate in this

country is 31%. From the formula above, the comdhireffective tax rate equals 1 — (1 —



0.35) x (1 — 0) x (1 — 0.31) = 55.15%. This ratecamsiderably higher than the Maltese
corporate tax rate of 35%. This suggests that daéianal taxation of multinational firms, in
the form of withholding taxes and home country cogbe income taxation, potentially has an
independent and significant impact on internatidoehtion decisions.

Below, we will investigate the independent influescof host-country corporate
income and dividend withholding taxation and horoafdry corporate income taxation on
corporate location decisions. To make parametémasts comparable across tax measures,
it is useful to construct all three tax measureslames of the foreign subsidiary’s pre-tax
income. The host country tax rate, of course, nsaaly defined as a share of the subsidiary’s
pre-tax income. Our withholding tax measure will(bhe-ts) ws to reflect that the withholding
tax applies to the subsidiary’s income net of tlesthcountry corporate tax. Finally, the
residual parent country corporate income tax —ssase of the subsidiary’s pre-tax income —
is computed as the difference between the combeaféettive tax rate and + ws —ts ws We
will define the international tax to be the sumtleé withholding tax and residual parent-
country corporate tax both expressed as shareshef subsidiary’s pre-tax income.
Equivalently, the international tax is the diffecenbetween the combined, effective tax and
the host country corporate income tax.

Unlike host-country corporate income taxes, witkhimgg taxes and home-country
corporate income taxes are generally deferred thdiforeign source income is repatriated to
the parent in the form of dividends. Deferral, oticse, reduces the present value of taxation.
Thus, withholding taxes and home-country corpomateme taxes — all calculated as shares
of the subsidiary’s pre-tax income — are expectetbite’ less than host country corporate
income taxes. Whether the deferral of withholdiaxges and home-country corporate income
taxes serves to make these taxes immaterial fatitotdecisions is an empirical matter. This

is what we turn to in the empirical section below.

10



3. Multinational enterprise data

The data on the structure of multinational firms Boirope are taken from the
Amadeus databaseThis database provides standard accounting dataeisas data on
ownership relationships within corporate groupse Twnership data enable us to match
European firms with their domestic subsidiaries &mebign subsidiaries located in other
European countri€s A firm is taken to be a subsidiary, if at lease&®@f the shares are
owned by a single other firm. A multinational comgdas one or more foreign subsidiaries.
We have data on multinational firms operating inE28opean countries over the years 1999-
2003.

Information on the number of parent companies arukidliaries in our data set is
provided in Panel A of Table 4. The total numberpafent companies is 906, while the
number of foreign subsidiaries is 3,094. The UnK@&agdom with 144 parent companies has
most parent companies, followed by France with jd&nt companies. Each subsidiary has
a home country (where its parent is located) ahdsk country (where it is located itself). For
each country, the table lists the number of suasgl by home country and by host country.
The table indicates that, for example, France, rtSpad the United Kingdom are the home
country to relatively many subsidiaries. Hencerdhare relatively many subsidiaries with a
parent firm in one of these countries. Denmark,iispad the United Kingdom, instead, are

the host country to relatively many subsidiaries.

® The database is created by collecting standardiatal received from 50 vendors across Europe. dte |
source for this data is generally the office of Registrar of Companies.

® The Amadeus database only contains informationEaropean firms and we therefore only cover the
European operations of the multinationals in oungia. Therefore, we cannot consider how tax difiees
between European countries and other parts of trédvaffect the capital structure of subsidiariesEiurope.
While this is an important caveat to be mentiongd,do not see this as a major limitation of ourlgsia
because European multinationals typically deriveetmarf their revenues from operations in Europeeaathan
other parts of the world.
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Our subsequent empirical work on foreign subsidiagation aims to predict the
location of a new foreign subsidiary in one of 82efign European countries. The dependent
variable, called Subsidiary location, takes on laevaf one if a particular country is selected
as a subsidiary’s location and it is zero otherwise

Summary statistics on the subsidiary location Véeiathe tax variables and some
controls are provided in Panel B of Table 4 (sexe Appendix for variable definitions and
data sources). The 26,567 observations reportéaeitable reflect the basic regression 1 of
Table 5° The mean value of the overall effective tax is58.3This mean effective tax, in
effect, is the sum of a mean host country tax 80D.and a mean international tax of 0.051.

Among the control variables, GDP bilateral is thga of the GDP of a potential host
country and the sum of the GDPs of all other paaefdreign (but not domestic) locations.
This variable captures market size, and it is etquedo exert a positive impact on the
probability of subsidiary location in a host coyntr

Next, Contiguity is a dummy variable signaling areoon border between host and
home countries. A common border is expected to nkag&tion in the host country more
likely.

Origin of Law is a dummy variable indicating whettlmst and home countries both
have legal systems with a common origin. Similgyalesystems may promote subsidiary
location if it facilitates international legal worlon the other hand, legal system similarity
may discourage location, if multinationals subjeca superior legal system can benefit from
‘exporting’ this system to countries with inferigystems.

Difference in labor costs is the log of the abssluélue of the difference in labor
costs between host and home countries in a comomoency. High host-country labor costs

are expected to discourage subsidiary location.
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Economic freedom is an index of the extent of sossd of the legal system, absence
of trade barriers and absence of price controlen&mic freedom should make a country
attractive as a subsidiary location.

Finally, EU membership subsidiary is a dummy vdadlagging EU membership of
a prospective host country. EU membership, to #terng that is signals commitment to EU
standards of dealing with foreign investors, candender subsidiary location.

Panel C of Table 4 provides correlation coefficieatmong the location, tax and
control variables. Interestingly, location is pogty and significantly related to the host
country tax, but negatively and significantly toetimternational tax. The first correlation
reflects that subsidiaries tend to be located rigdacountries, which tend to have relatively
high corporate income taxes. In the table, the loosintry tax is indeed positively and
significantly correlated with the GDP bilateral idnle as an index of host country relative
size. The negative correlation between location edinternational tax could reflect that
subsidiary location is chosen so as to mitigateri@tional double taxation. Also note that
the host country tax and the international taxregatively correlated, perhaps reflecting the

operation of the foreign tax credit mechanism.

4, Empirical results on taxation and subsidiary location
41  Basicresults

One important way to change the structure of madtomal firms is to establish a new
foreign subsidiary (either by starting the foreggtablishment from scratch or by acquiring
it). Initially, we examine the location of new foga subsidiaries, i.e. the location of foreign
subsidiaries only during the first year that theyport accounting data. Specifically, we

consider foreign subsidiaries that appear firsoime of the years 1999 to 2003. By only

" Note that the mean value of the location variableot exactly 1/32 due to the absence of dataséone
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considering location choice in the year of esttient, we ensure that observations for
different foreign subsidiaries are independent.f@yusing on only foreign subsidiaries, we
condition on a foreign location and hence examieitpact of international taxation on the
location choice among competing foreign locatiodDar data set encompasses 33 European
countries, which implies that for a multinationakident in a particular country there are 32
foreign location options. Accordingly, for each ndwareign subsidiary, we construct 32
binary variables that take on a value of one iaitamn is in a certain foreign country and zero
otherwise. Regarding each potential location mhenew foreign subsidiary, there thus is a
binary choice. Location choice is assumed to berdehed by the international tax system
and a range of other location or country charasties. The underlying binary choice model
is estimated using the conditional logit approatMoFadden (1974, 1978).

Regression 1 in Table 5 includes the effectiverde, i.e. the sum of the host-country
corporate income tax rate and the internationatase; yielding a coefficient of -3.964 that is
significant at the 1 percent level. Alternatively, one percentage point increase in the
effective tax rate is estimated to reduce the frihiba of location in a country by 0.615
percent, while the semi-elasticity of the probabibf location with respect to the effective
tax rate is estimated to be -0.761. Among the ots)te country’s relative GDP is estimated
to increase the probability of subsidiary locati@uontiguous countries similarly are more
likely to receive foreign subsidiaries. Similariy legal systems, as proxied by the Origin of
Law variable, instead appears to discourage lagafitiis could reflect that multinationals
subject to, say, a common law system aim to ‘exmanne of the benefits of such a legal
system to countries with other legal systems. Re&lthigh labor costs in a prospective host

country in addition appear to make prospective lomaintries less attractive. Economic

location options.

® The conditional logit model imposes the axiomrafépendence of irrelevant alternatives, which iegpthat
adding a third option or changing the charactesstif a third alternative does not affect the redaddds
between any two options considered.

14



liberalization, as proxied by the Economic Freedesmiable, instead makes potential host
countries more attractive. EU membership, finalyseen to have a positive impact on the
probability of foreign subsidiary location.

Regression 2 substitutes the host country corpdaateate for the effective tax rate.
The estimated parameter on the host country tagblarhas a somewhat smaller magnitude
of -2.929 and it is again significant at the 1 petdevel. In line with this, a one percentage
point increase in the host country tax rate isnestied to reduce the probability of location
by 0.274 percent, while the estimated semi-elagtiof the probability of location with
respect to the host country tax rate is -0.306. dd@rols enter regression 2 in qualitatively
the same way as before.

Regression 3 in turn includes the international vaxable — reflecting both non-
resident withholding taxation in the host countndagparent country corporate taxation —
with an estimated coefficient of -2.205. The cqgomeling marginal effect and semi-
elasticity of the probability of location with resgt to the international tax rate are estimated
to be relatively large at -0.074 and -0.076, basthestimates are statistically insignificant.

Next, regression 4 includes the host country tdag emd the international tax rate
jointly, yielding estimated coefficients of -3.928d -4.128, respectively. Similarly, we find
that the probability of location is somewhat moeastive to the international tax rate than
to the host country tax rate variables.

Finally, regression 5 includes a separate hosttcpworporate tax rate, non-resident
withholding tax rate, and parent country corpotaterate. Parameter estimates for the host
country tax rate and parent country corporate tabe rare found to be negative and
statistically significant, while the non-residenvidend withholding tax rate enters with a
statistically insignificant coefficient. A one pergage point increase in the host country and

parent country tax rates is significantly estimatededuce the probability of location by

15



0.761 and 1.002 percent, respectively, while thalagous effect of the non-resident
withholding tax rate is estimated to be insignifitat 0.179.

The relatively large effect of the parent-countoyporate tax rate is surprising, as this
tax can generally be deferred until dividend raptitn and it is further diminished by the
potential in some countries for so-called worldwideome averaging. This latter practice
allows multinationals resident in, for instancee th.S. to claim foreign tax credits for
foreign taxes paid in high-tax countries againsg.Uaxes due on income from low-tax
countries. To explain why the parent tax rate maydbatively important, note that this tax is
borne by potential parent firms from a particulautry, and not by parent firms from other
countries or by local firms. The parent country thMs puts the affected parent firms at a
comparative disadvantage at owning assets in acbositry vis-a-vis other potential owners.
Withholding taxes, of course, also put foreign owgnat a comparative disadvantage at
owning local assets vis-a-vis local owners. Howgevem-resident dividend withholding
taxes tend to vary relatively little across residesf different foreign parent countries. At the
same time, withholding taxes in many instanceszare and otherwise are quite low. This
could explain the apparent insensitivity of sulmigilocation decisions to the withholding

tax.

4.2. Robustnesstests

In an extension, we consider that a new subsidianybe located either abroad or at
home. To do this, we include episodes where a dienegbsidiary is established in the
sample so that the number of potential nationadtioos increases from 32 countries to 33
countries. Analogously to regression 1 of Tablevg, estimate an effective tax rate effect
noting that the domestic option increases the samspe from 26,567 to 51,061. The

estimated coefficient for the effective tax is 454 which is less than the corresponding
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estimate of -3.964 in regression 1 of Table 5. & parcentage point increase in the effective
tax is now estimated to reduce the probabilityozftion by 0.241 percent rather than 0.615
percent before. These results suggest that theehmtween a domestic location and any
foreign location is less tax sensitive than thei@h@mong the set of foreign locations. In
line with this, Devereux and Griffith (1998) haveuhd that the decision of U.S.
multinationals to locate abroad — in either Frar@ermany or the United Kingdom — is not
tax sensitive, while the choice to locate in anytluése three countries does depend on
taxation.

A country’s attractiveness as a location for neWwsadiaries is potentially affected by
unobserved country characteristics. In fact, sofméhe unobserved drivers of location may
be country-pair specific. To account for this, vexninclude country-pair fixed effects in the
estimation. However, the unobserved determinantsaf, German FDI in Poland may be
different from the determinants of Polish FDI inr@any. To allow for such asymmetry in
bilateral fixed effects, we in fact include two dut effects for each country-pair, one for the
case where a particular country is the parent ecguather than the subsidiary country, and
vice versa. The inclusion of bilateral fixed effedorces us to drop time-invariant bilateral
variables from the estimation (the dropped varslaee Contiguity, Origin of Law, and EU
membership subsidiary). The estimation results dinear probability model of foreign
subsidiary location including the effective taxeraind bilateral fixed effects are presented in
column 2 in Table 6. Estimation is by OLS ratharttby the conditional logit technique to
obtain convergent results. The effective tax rdi@mios a significant coefficient of -0.098,
which suggests that a one percentage point increbisiee effective tax rate reduces the
probability of foreign subsidiary location by 0.0p&rcent. Thus, the inclusion of bilateral
fixed effects and the switch to estimation by Ob#ifly reduce the estimated tax sensitivity

of the foreign subsidiary location choice consiti&yra
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A linear probability model that includes separatsttcountry, withholding and parent
country taxes is reported in column 3, yieldinggniicant coefficient of -0.109 for the host
country tax while the withholding and parent coyrtaixes obtain statistically insignificant
coefficients. The insignificance of these lattariables in a model including bilateral fixed
effects is not surprising given that most of theatson in tax rates in our sample is cross-
sectional rather than time-variaht.

Next, we recognize that a multinational may essdib subsidiary in more than one
foreign country in a given year. Specifically, ]multinational that establishes subsidiaries
in n foreign countries in a given year, we orgarifeme data so that there are n observations of
1 indicating a new foreign subsidiary and 32 minusbservations of O indicating no new
foreign subsidiary. In this way, we recognize tifet 32 potential foreign location choices are
independent so that location in one foreign couwnlivgs not preclude location in another
foreign country. We re-estimate regressions 1 awd Bable 5 after structuring the data in
this fashion and report the results as regressibrend 5 of Table 6. The results are
gualitatively very similar to those reported before

Our sample of subsidiary location includes new gliases only in the years they are
established. This way, we cannot control for unolese factors that may cause a particular
foreign subsidiary to have a preference for subsydiocation in a particular foreign country.
Some multinationals, however, no doubt are drawparbicular foreign countries on account
of, say, specific public investments in infrastiuet To allow for such unobserved firm-
specific factors, we next estimate a model of fymeisubsidiary location using the
Chamberlain technique. This technique uses theeetithe series of a foreign subsidiary’s
existence rather than data for only the year inctvlda new subsidiary is established. This

way, a change in a foreign subsidiary’s status, (itg creation or its discontinuation) can be

° We also estimated boostrapped standard errot®te fr potential within-group correlation acrosarent
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related to a change in the international tax systathany other explanatory variable, thereby
effectively controlling for time-invariant, multitianal-specific determinants of foreign
subsidiary location (see Hamerle and Ronning, 1995)

Using the Chamberlain technique, we re-estimateessgpns 1 and 5 of Table 5, with
the results reported as regressions 6 and 7 ineT@blThe effective tax rate now enters
regression 6 in Table 6 with an estimated coefficad -3.618 that is statistically significant.
An increase in the effective tax by one percentagimt is now estimated to reduce the
probability of location by 0.633 percent, whichvisry similar to the analogous estimate of
0.615 percent before. The separate host counttyhwlding and parent country corporate
taxes in turn obtain estimated coefficients of 53,2-3.402 and -5.415, respectively, that are
all statistically significant. The correspondingrseslasticities are estimated to be -0.704, -

0.736, and -1.171, respectively, and are all stedity significant.

4.3. Thedimensionsof the subsidiary location problem and estimated tax sensitivities
Our estimation considers foreign subsidiary locgatamnong a rather large set of 32
foreign countries. Other studies, as discussedenitroduction, typically consider fewer
potential foreign locations. Devereux and Griffith998), for instance, consider location
choices of U.S. multinationals among three Europmamtries. The number of countries that
a multinational can choose from (in a given setcofintries) can be seen as one of the
‘dimensions’ of the location choice problem. Anathmain dimension of the location
problem is the number of foreign subsidiaries thamultinational wishes to establish given
the number of countries that it can choose fronr. I@nge cross-country data set allows us to
investigate whether and how these dimensions affieet estimated tax sensitivities of

location choices.

countries in regression 1 of Table 5 and obtaineadigtively similar results.
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To start, we consider the role of the number ofntoes that a multinational can
choose from. A smaller number of potential locagioncreases the average probability of
location in any one country. At the same time, @&e expect the sensitivity of the probability
of location to taxation in a country to be highérthere are fewer location options. To
investigate this, we shrink the number-of-countri@mension of our data set as much as
possible. To be precise, we go from multinationtlat can choose one of 32 foreign
locations to multinationals that can choose onenof foreign locations. To implement this,
we specifically consider the establishment of n@seifjn subsidiaries by multinationals
located in one of three countries (either Franaant@ny or the United Kingdom) in one of
two countries (two of the same three countri®sPtherwise the estimation approach is
analogous to regression 1 of Table 5.

As reported in column 1 of Table 6, this shrinkin§ the number-of-countries
dimension of the data set reduces the sample sizé35 observations. The estimated
coefficient for the effective tax rate is more nidgathan before at -11.633 and statistically
significant. This suggests that location is ratlagrsensitive if there are few location options.
However, the estimated semi-elasticity of locatwith respect to the effective tax is
insignificantly estimated as -0.008.

Next, we consider how the estimated tax sensitiitipcation varies with the number
of foreign subsidiaries a firm wishes to operater #his purpose, we return to a scenario
where multinationals can operate foreign subsigsain any of the 32 foreign European
countries. At one extreme, a multinational wislesperate exactly one subsidiary abroad. In
that instance, the probability of location in ameacountry is small, and the sensitivity of the
location probability to taxation is expected to $mall as well. At the other extreme, a

multinational may want to operate subsidiaries linfaeign countries. The probability of

19 Note that these are the same three countriesdemesi by Devereux and Griffith (1998). We, however,
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location in a foreign country in this case is oard the location is completely insensitive to
taxation. For intermediate values of foreign sulasids, the probability of location is less

than one yet not insignificant and this probabil#yexpected to be affected by taxation. This
reasoning suggests that the tax sensitivity oftlonachoices depends on the number of
desired foreign subsidiaries and, more specificaligt this sensitivity may be hump-shaped
in the number of foreign subsidiaries.

We first examine how the tax sensitivity of locatidepends on the number of new
foreign subsidiaries that a multinational estal@sslover the 1999-2003 sample period. We
specifically estimate logit models analogous toreésgion 1 of Table 5 separately for the
cases where the multinational exactly establisimes twvo, or three new foreign subsidiaries.
In columns 1-3, we see that the estimated coeffisiéor the effective tax variable are -3.517,
-6.924 and -4.692, respectively. The correspondinagginal effects of the effective tax on
the probability of location are estimated to bet30, -1.504 and -0.952, although only the
second of these sensitivities is estimated to asstally significant. These results suggest
that the tax sensitivity of the location probalilipeaks for multinationals that aim to
establish exactly two new foreign subsidiaries dher1999-2003 sample period. The rather
small number of multinationals that establish elyatwur or any higher number of new
foreign subsidiaries precludes us from estimatintp wrecision analogous regressions for
higher numbers of new foreign subsidiaries. As lgerr@ative, however, we estimate a single
regression using the entire sample where we irttghac effective tax rate with dummy
variables signaling that the multinational wishesestablish exactly one, two, three, four,
five, or more than five new foreign subsidiariefieTestimated coefficients in column 4 of
the table suggest that the marginal effects ofttaxaon the location probability peaks for

multinationals that establish exactly four new igre subsidiaries. A low estimated tax

consider a binary choice (between two of theseethorintries), while Devereux and Griffith consitiew U.S.
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sensitivity of location for the case of three newefgn subsidiaries prevents the pattern of
estimated coefficients to be fully hump-shaped. @Veour results suggest that the tax
sensitivity of location indeed varies with the lbof new foreign subsidiaries during the
sample period.

As an alternative, we next consider whether thestnsitivity of the location choice
depends on a multinational’s ‘stock’ of foreign @stment in existence at a certain point in
time. Specifically, we will consider how the taxhséivity of location depends on the number
of countries where a multinational operates attleas foreign subsidiary using data only for
1999, established prior to or in 1999. We refodws @nalysis on the number of countries
rather than the number of foreign subsidiariespastax data in fact distinguish national
locationst* Columns 1 to 5 of Table 8 report the results gfressions where we consider
subsamples of multinationals operating in exactlg,dawo, three, four, or five countries. The
estimated coefficients for the effective tax valégbare statistically significant in all five
regressions, apart from the one where the mulanati operates in four countries. The
estimated coefficients that are statistically digant display a hump-shaped pattern, with the
estimated coefficient peaking for the case wheeenttultinational operates in exactly two
countries. Alternatively, regression 6 in the Tainleludes interaction terms of the effective
tax variable with dummy variables signaling that thultinational operates in exactly one,
two, three, four, five, or more than five countriéour of the six effective tax variables
obtain statistically significant coefficients. Tlee®ur variables again display a hump-shaped
pattern, with the estimated tax sensitivity of lbaa peaking for multinationals that operate
foreign subsidiaries in exactly four countries. @We our results support the hypothesis that
estimated tax sensitivities of location can be tplbtagainst a multinational’s number of

countries of operation in the form of an inverteduwve.

multinationals choose one of the three if they witshave a subsidiary abroad.
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5. Empirical results on taxation and parent firm location

There are several ways in which a multinationahfean bring about a tax efficient
international structure. One important way, as m®red in previous sections, is the location
choice of foreign subsidiaries. Alternatively, altmational may choose to relocate its parent
firm to another country. One way to do this is tigb so-called corporate inversions whereby
the previous parent firm becomes a foreign subsidend a previous foreign subsidiary
becomes the parent. Desai and Hines (2002) findrkarsions of U.S. multinationals are in
part motivated by desire to avoid U.S. corporateome tax on foreign source income.
Similarly, Voget (2008) finds evidence that interamal headquarter relocations are
motivated by a desire to reduce international dedakation. Specifically, he finds that the
likelihood of headquarters relocation increasethendifference between the home corporate
income tax and the average of foreign subsidiare®’porate income tax rates if a
multinational resides in a country that provideseign tax credits as double tax relief of host
country taxation. In line with this, Huizinga an@dét (2008) find that the parent-subsidiary
choice in cross-border mergers and acquisitioreatsfinternational tax considerations.

Whether it is by choosing the subsidiary or theepgrthe result should be that the
observed distribution of parent-subsidiary relagiups on average is tax efficient. In this
section, we investigate whether this is the casd&toopean multinationals with 1999 data.
Specifically, for each multinational we considee thole of international taxation in the
parent-subsidiary choice between the actual pamhiany of its foreign subsidiaries.

Analogously to the effective tax rate introducedobe, we now define the relative
effective tax liability as the total tax if the pat firm were in a location A minus the total tax

if the parent firm were in a location B, divided the multinational’'s worldwide profits. If

" Firms that operate more than a single subsidiagydertain foreign country may do so for a varigftyeasons
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positive, the multinational would be better off &g the parent firm in country B rather
than A, and we expect the probability of parennfiocation in country A to be negatively
related to the effective tax liability. Similarlwe define the relative withholding tax liability
and the relative parent country tax liability, amée expect these relative tax liability variables
to negatively affect parent firm location. Furthétre relative corporate tax rate is defined as
the tax rate in location A minus the tax rate icaliton B, divided by the sum of the tax rates
in the two locations. We include this variable hre tregressions, even though we do not
expect the relative corporate tax rate to affeceé tparent-subsidiary constellation
independently of the relative tax liability variasl As a control variable, we next construct
the relative size of assets defined as the sizss#ts in location A minus the size of assets in
location B, divided by the sum of assets in the taations. In similar fashion, we define
relative sales, GDP, per capita GDP and stock maleslopment variables.

The results of logit regressions of the parent-sligny nexus are reported in Table 9.
Regression 1 includes the relative effective tability as the only tax variable. This tax
variable obtains a negative and significant cosdfit to suggest that multinationals on
average choose their structures so as to mininfigg bverall tax liabilities. The semi-
elasticity of the probability of parent firm locati is estimated to be rather sizeable at -3.074.
The relative corporate tax rate obtains a negatiwefficient but it is not statistically
significant. Among the controls, the relative salasable obtains a negative and statistically
significant coefficient to suggest that parent Briend to generate relatively few sales. As
reported in the table, the model has a reasonaadrgess of fit as it correctly predicts parent
firm location in 73.4 percent of the cases.

Regression 2 includes separate relative withholdigrxg and parent country tax

liability variables. Both variables obtain negato@efficients that are not significant.

but the international tax system is not likely ®vdomain one.
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Regressions 3 and 4 instead include only the velggarent country tax liability and
relatively withholding tax liability, respectivelyThe parent tax liability variable obtains a
negative and significant coefficient in regressi®n while the withholding tax liability
variable has a negative and insignificant coeffitia regression 4.

Finally, regression 5 includes the relative corpotax variable to the exclusion of all
relative tax liability variables. As before, théatéve corporate tax variable obtains a negative
but insignificant coefficient.

Overall, our results indicate that the structuremefitinational firms reflects a desire
to minimize the firm’s overall worldwide tax lialiy. More precisely, there is evidence that
multinational firms are designed so as to avoidepacountry corporate income taxation,
while there is no evidence that non-resident wiltiing taxes affect the parent-subsidiary

nexus.

6. Conclusions

This paper provides evidence on the implicationantérnational taxation for the
location and organizational form of multinationahfs. Our analysis uses panel data on the
structure of multinational firms in 33 European etries over the 1999-2003 period. This
rich data set allows us to advance the literatareagation and multinationals in three distinct
ways.

First, our multi-country data set enables us torese the separate effects of host
country corporate income taxation, host country-remadent dividend withholding taxation,
and parent-country corporate income taxation locatiecisions of multinational firms.

Second, our dynamic data allow us to investigateersé distinct facets of the
relationship between taxation of multinational fistructure. Specifically, we address the

traditional question of foreign subsidiary locatifor a given multinational firm, and in
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addition investigate the international distributia multinational headquarters across
countries at a particular moment in time.

Third, data for a large set of countries enablestaisnvestigate how certain
‘dimensions’ of the multinational firm choice preloh, and in particular how many foreign
subsidiaries it aims to establish in how many coest affect estimated tax sensitivities of
location choices.

Our main result is that parent-country (double)pooate taxation has an independent,
strongly negative effect on the probability of figre subsidiary location in potential host
countries, despite the fact that parent countrgtian can generally be deferred until income
is repatriated. This may reflect that a parent éytsitaxation is rather discriminatory as it
only applies to parent firms residing in the pareatintry. The high sensitivity of foreign
subsidiary location to the parent country tax ssggéhat this tax is particularly distortive.
Paradoxically, the parent country tax may be paldrly distortive on account of the foreign
credit mechanism — aiming to alleviate internatiodauble taxation — as the foreign-tax
credit mechanism produces a high variability of ¢(pest credit) parent-country tax across
foreign location choices.

Location decisions regarding the parent firm arailarly shown to be affected by
parent-country taxation. Specifically, we find tihé parent firm is less likely to be located
in countries with relatively high foreign-sourceame.

Our investigation of the ‘dimensions’ of the foreigubsidiary location problem
shows that estimated tax sensitivities of locatienisions vary with the number of countries
considered as well as with the number of a mulomai’s foreign subsidiaries. Specifically,
we find some evidence that estimated tax coeffisieme larger for a smaller number of
potential foreign location countries in the anadysFurther, we find support for the

hypothesis that tax sensitivities are largest fodtimationals that invest in an intermediate
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number of foreign countries (between the minimumlodnd the maximum equal to the
number of foreign countries in the analysis). Theseilts together suggest that estimates of
the impact of taxation on international locatiorcidens are best based on data for many
countries and ideally should take into account@magent heterogeneity regarding the desired
scale of investment among multinational firms.

Overall, our results show that parent-country taxats instrumental in shaping the
structure of multinational enterprise. These rashi#tve potentially important implications for
tax policies at the national and international leVéhile the focus of this paper has been on
the impact of parent-country taxation on multinaéibfirm structure, it should be recognized
that such taxation in addition may distort capitalestment and financing decisions once a

firm’s international structure has been established
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Table 1. Corporate taxation and double-tax rehethods for dividend received in European countrneX003

Corporate tax rate

Treatment of foreign dividefidm treaty countries

Treatment of foreign dividends from non-treaty civi@s

Austrias 24 Exemption Exemption
Belgium 33.99 Exemption (up to 95%) Exemption (0[95%)
Bulgaria 23.5 Indirect credit Direct credit
Croatia 20 Exemption Exemption
Cyprus 15 Exemption Exemption
Czech Republic 31 Indirect credit Deduction
Denmark 30 Exemption Exemption
Estonia 26 Indirect credit Indirect credit
Finland 29 Exemption Direct credit
France 35.43 Exemption (up to 95%) Exemption (up5%o)
Germany 39.59 Exemption (up to 95%) Exemption up3%)
Greece 35 Indirect credit Indirect credit
Hungary 19.64 Exemption Exemption
Iceland 18 Exemption Exemption
Ireland 12.5 Indirect credit Indirect credit
Italy 38.25 Exemption (up to 60%) Exemption (up to 60%)
Latvia 19 Exemption Exemption
Lithuania 15 Exemption Exemption
Luxembourg 30.38 Exemption Exemption
Malta 35 Indirect credit Indirect credit
Netherlands 34.5 Exemption Exemption
Norway 28 Indirect credit Indirect credit
Poland 27 Indirect credit Direct Credit
Portugal 33 Direct credit Direct credit
Romania 25 Indirect credit Indirect credit
Russia 24 Direct credit No relief
Slovak Republic 25 Indirect credit No relief
Slovenia 25 Exemption Exemption
Spain 35 Exemption Indirect credit
Sweden 28 Exemption Exemption
Switzerland 21.74 Exemption Exemption
Turkey 33 Indirect credit Direct credit
United Kingdom 30 Indirect credit Indirect credit

Note: Statutory corporate tax rate in Estonia is@¥etained earnings but a distribution tax of 26%ypplied on distributed profit. Corporate tateraf France includes a 3% social surcharge apeca 3.3%
surcharge for large companies. Corporate tax faBeomany includes a solidarity surcharge of 5.8%average deductible trade tax of 16.14%, ancegpéonal surcharge of 1.5%. Corporate tax ratdwfgary
includes a deductible local business tax. Corpdeateate of Ireland applies to trading activitiEsr non-trading activities, the rate is 25%. Cogpe tax rate of Luxembourg includes employmenttsanges and
local taxes. Corporate tax rate of Switzerland i@gpb the canton of Zurich and includes cantondllacal taxes in Zurich. Treatment refers to deubk relief convention used by parent countryefgpr
subsidiaries are assumed to be fully owned. Thiedatcredit system applies to foreign dividendashirtreaty countries in Poland as long as the hgldtake is at least 75% for the past two yearslaere exists a
bilateral treaty or the EU parent-subsidiary direxapplies. In Portugal, foreign dividends frometty countries are exempt from corporate taxdgeiBU parent-subsidiary directive applies (butftieign
withholding tax is not creditable). In some couegridividend income is exempt from taxes up tortaitepercentage, indicated between brackets. 8ounternational Bureau of Fiscal Documentation.

30



Table 2. Bilateral withholding tax rates in Eurape003

© T x > > © ? é = «© g ] c 2 IS

g § £ &£ 835 € 2 8§ 8§ § 28 2 . 8t 58 g &8 2 &5 §g < c 8 835 35

=2 %5 5 5 8 &g £ E g 8 § g ¢§ 2 & s g =2 § € T © = & 2 e 2 £ ¢ 8 o g £ ==

€ 2 © 3 5 3 & & & £ £ &8 5 53 8 & = 8§ £ ¢ = £ 8 @ 5 5 & 2 & ao 2 E£72 5S¢

Subsidiary © 3 @ o d o - o T = = 3 3 g = o s v a = g

country %+ °

Austrig X 0 0 0 10 10 O 5 0 0 0 0 10 25 O 0 25 258 0 15 O 5 10 0 15 5 10 5 0 0 0 25 O
Belaium 0 X 10 10 10 5 0 25 O 0 0 0 10 25 O 0 25 25 O 15 0 5 10 O 5 10 5 5 0 0 10 15 0
Bulgarie 0 10 X 5 5 ¢ 5 15 10 5 15 10 10 15 5 10 15 158 5 0 5 15 1¢ 10 1¢ 15 10 15 5 10 5 10 10
Croatie 0 10 5 X 10 5 5 15 5 5 0 5 5 15 15 10 5 15 15 5 5 15 5 15 5 5 5 15 5 15 5 10 5
Cyprus 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Czech Rey 10 5 10 5 10 X 15 5 5 10 5 15 5 5 5 15 5 5 5 5 0 5 5 10 10 10 5 5 5 0 5 15 5
Denmarl 0 0 5 5 10 15 X 5 0 0 0 0 5 0 0 0 5 5 0 0 0 0 0 0 10 10 15 5 0 0 0 15 0
Estonic 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Finlanc 0 0 10 5 29 O 0 0 X 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 15 0
Franct 0 0 5 5 10 10 O 5 0 X 0 0 5 5 0 0 5 5 0 5 0 0 5 0 10 10 10 5 0 0 5 15 0
Germany 0 0 15 15 10 5 0 5 0 0 X 0 5 5 0 0 5 5 0 5 0 0 5 0 10 5 5 15 0 0 0 15 0
Greec 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hungan 10 10 1C¢ 1¢ 5 5 5 20 5 5 5 10 X 20 5 10 20 20 5 5 5 10 1¢ 10 5 1¢ 5 10 5 5 10 1¢ 5
Icelanc 15 15 15 15 15 5 0 5 0 5 5 15 15 X 15 15 5 5 5 15 O 0 5 10 15 15 15 15 5 0 5 15 5
Irelanc 0 0 0 20 O 0 0 0 0 0 0 20 0 20 X 0 0 0 0 20 O 0 0 0 0 0 0 0 0 0 0 20 O
Italy 0 0 10 1¢ 15 15 O 5 0 0 0 0 10 27 O 0 27 5 0 15 0 15 10 O 10 5 15 1C O 0 15 15 O
Latvia 10 10 16 5 10 5 5 5 5 5 5 10 10 5 5 10 X 0 10 5 5 5 5 10 1¢ 1€ 10 5 10 5 5 10 5
Lithuanie 15 15 15 5 15 5 5 0 5 5 5 15 15 5 5 5 0 X 15 15 5 5 5 15 1C 15 10 5 5 5 5 10 5
Luxembourt 0 0 0 20 20 O 0 20 O 0 0 0 0 0 0 0 20 20 X 0 0 0 0 0 0 0 0 0 0 0 0 20 O
Malta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 0
Netherland 0 0 5 0 25 O 0 5 0 0 0 0 5 0 0 0 5 5 0 5 X 0 0 0 0 5 0 5 0 0 0 5 0
Norway 5 15 15 15 O 5 0 5 0 0 0 20 10 O 0 15 5 5 5 15 O X 5 10 1¢ 1¢ 5 15 10 O 5 20 5
Polanc 1¢ 10 16 5 10 5 5 5 5 5 5 15 10 5 0 10 5 5 5 5 0 5 X 10 5 10 5 5 5 5 5 10 5
Portuaa 0 0 15 3¢ 30 15 0 30 O 0 0 0 15 15 O 0O 3 36 0 15 0 15 15 X 15 15 30 30 O 0 15 3¢ O
Romani: ¢ 5 10 5 10 1 1¢ 10 5 10 10 1¢ 5 10 3 10 10 1 +5 5 5 10 5 10 X 10 10 5 10 10 1Cc 1C¢ 1c
Russii 5 15 15 5 0 10 10 15 5 5 5 15 10 15 10 5 15 15 10 15 5 10 10 10 15 X 10 1¢ 5 5 5 10 10
Slovak Rer 10 5 10 5 10 5 15 15 5 10 5 15 5 15 0 15 10 1¢ 5 5 0 5 5 15 10 10 X 5 5 0 5 5 5
Sloveni 5 5 15 15 10 5 5 15 5 5 15 15 10 15 5 10 5 5 5 15 5 15 5 15 15 10 5 X 5 5 5 15 5
Spair 0 0 5 158 15 5 0 15 O 0 0 0 5 5 0 0 15 15 O 15 0 10 5 0 5 5 5 5 X 0 10 15 0
Swedel 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X 0 0 0
Switzerlanc 5 10 5 35 35 5 0 35 5 5 5 5 10 5 10 15 5 5 0 3 O 5 5 10 10 5 5 15 10 O X 35 5
Turkey 16.£ 16.£ 16.5 11 16. 16.5 16.5 16.5 16.5E 16.5 16.f 16.f 11 16.t 16.f 16.£ 16.E 11 16.E 16.E 16.F 16.f 11 16.f 16.f 11 5. 16.t 16.f 16.£ 16.E X 16.E
United Kingdon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 X

Notes: Withholding tax rates apply to dividendsdpay fully owned subsidiaries in source countrp&ment firm. Bilateral tax treaties are taken iatgount. Subsidiary directive is binding betweenMé&mber States
and provides exemption from withholding tax if eguiolding is at least 25%. The reported figuresuase an equity holding in the subsidiary of atti@&$s. In Ireland, subsidiaries owned by parentanies
resident in EU or treaty countries are exempt fraithholding tax provided that they are not under tontrol of persons not resident in such counthretaly, authorities can provide a refund ecahe tax claimed
limited to 4/9 of the Italian withholding tax iféhrecipient can prove a tax is paid in his countrthe dividend. In Luxembourg there is an exenmptiom withholding tax for EU and treaty partneralding in
company resident in Luxembourg is at least 10%r&ounternational Bureau of Fiscal Documentation.
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Table 3. Existence of a bilateral tax treatiesHaropean country pairs in 2003
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Notes: This paper addresses whether a tax treatyperative to deal with income received by coestlisted in the rows and originating from courstfisted in the columns. Specifically, 1 denotext tnbilateral tax

treaty was applicable and o denotes that a takytvess not applicable. The table is not exactiypsetric as the dates of first application of atyremay slightly differ between two treaty partnessurce:

International Bureau of Fiscal Documentation andiouss ministries’ websites.
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Table 4. Descriptive statistics for subsidiané&uropean multinationals

Panel A: Number of parent companies and subsidiaised in basic regression.

Number of parent companies Number of subsidiaries
Country by home country by home country by hosintgu
Austria 9 28 32
Belgium 36 171 172
Bulgaria 11 31 14
Croatia 0 0 1
Cyprus 0 0 0
Czech Republic 0 2 7
Denmark 28 224 309
Estonia 6 8 2
Finland 23 85 106
France 116 274 152
Germany 75 266 282
Greece 48 135 46
Hungary 0 2 10
Iceland 3 11 12
Ireland 11 18 46
Italy 78 272 177
Latvia 2 2 3
Lithuania 0 0 1
Luxembourg 1 1 4
Netherlands 89 199 118
Norway 45 77 202
Poland 6 7 45
Portugal 21 51 31
Romania 0 0 37
Russia 1 10 0
Slovak Republic 1 2 0
Slovenia 6 16 0
Spain 56 350 432
Sweden 76 224 218
Switzerland 14 40 10
Turkey 0 0 0
United Kingdom 144 588 625
Total 906 3,094 3,094
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Panel B: Summary statistics for variables in basgression

Variables N Mean Standard dev. Min Max
Subsidiary location 26,567 .034 .182 0 1
Effective tax 26,567 .353 .073 .125 .750
International tax 26,567 .051 .071 0 .550
Host country tax 26,567 .302 .083 0 .567
GDP bilateral 26,567 .033 .054 .0003 .245
Contiguity 26,567 .148 .355 0 1
Origin of law 26,567 .245 430 0 1
Difference in labor costs 26,567 -1.834 1.031 -8.00 .068
Economic freedom 26,567 6.430 1.021 3.8 8.425
EU membership 26,567 464 499 0 1
subsidiary

Panel C: Correlation matrix for variables in bagigression

Location Effective tax International  Host GDP Contiguity Origin of Difference Economic EU
tax country bilateral law in labor freedom  membership
corporate costs subsidiary
tax
Subsidiary location 1.0000
Effective tax -.0059 1.0000
International tax -.0801** .3375** 1.0000
Host country tax .0630** .5970** -.5537** 1.0000
GDP bilateral 1672** .2656** -.2908** A4827** 1.0
Contiguity .0734** 0.0793** -.1099** .1639** 2323 1.0000
Origin of Law -.0031 .0388** -.0151* 0471 -.0218 .2551** 1.0000
Difference in labor -.0815** .0258** .1954** -.1437** -.1715** -.1842** -.1452** 1.0000
costs
Economic freedom .1032** -.1437** -.1661** .0144** .1942** .0791** .0057 -.3124** 1.0000
EU membership 1404 ** .0618** -.4992** .4801** A975** .2093** 1111 -.4099** .4890** 1.0000
subsidiary

Note: Effective marginal tax rate)(is the statutory tax rate on dividend income getael in the subsidiary country, taking withholdiages and the tax system for foreign
source income into account. Local taxation in slibsy country is the corporate tax rate, includiogal taxes and possible surcharges applicableerstibsidiary country.
International taxation is defined as the differebetwveen the effective marginal tax rate and thalltaxation in the subsidiary country. GDP bilatés the ratio of the GDP
in the foreign host country to the sum of GDP bbéher foreign alternatives. Contiguity is a bipaariable taking the value 1 if the parent andghbsidiary countries have
a common border. Origin of law is a binary variatalking the value 1 if the parent and the subsjdéauntries have a common origin of law as defimetla Porta et al.
(1998). Difference in labor costs is the log of #iesolute value of the difference in labor costoriomic freedom is an index scaled between 0 arehtids an average of
the following Fraser indicators for the subsidiapuntry: a sound legal system, absence of tradéebmrand absence of price controls. EU membeiistépbinary variable
taking the value 1 if the subsidiary country is rbemof the European Union. Basic regression retersregression 1 in Table 5. * denotes significaates%; **

significance at 1%.
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Table 5. Taxation and foreign subsidiary location

The dependent variable is subsidiary location engdl if a new subsidiary is located in a countngd & otherwise. Effective tax is the tax rate ond#nd income generated
in the potential subsidiary country resulting fraerporate income taxation in host and parent ca@asind non-resident withholding taxation in thethmountry. Host
country corporate tax is the corporate income mathé subsidiary country, including local taxes godsible surcharges. International taxation isdifference between the
effective tax and the host country corporate taRPGilateral is the ratio of the GDP in a potentiakt country to the sum of GDP of all potentiasthwountries. Contiguity
is a binary variable equal to 1 if the parent antkptial host countries have a common border. ®@igilaw is a binary variable equal to 1 if the gr@rand potential host
countries have a common origin of law as definetlarPorta et al. (1998). Difference in labor castthe log of the absolute value of the differeimrcéabor costs between
parent and potential host countries. Economic fseed an index scaled between 0 and 10 reflechiaddllowing Fraser indicators of the potential thasuntry: soundness
of legal system, absence of trade barriers, andnalesof price controls. EU membership is a binapyaéto 1 if the potential host country is a membkthe European
Union. Sample reflects location decisions of neweifgn subsidiaries. Estimation is by conditionaketi effects logit model. White (1980)'s heterosk#iday-consistent
standard errors are reported between bracketscifitgtering by corporate groups. Marginal effedhis slope of the probability curve with respecatoindependent variable
evaluated at mean values for all independent vasalsemi-elasticity is the associated semi-eliggtid the probability of subsidiary location witkspect to an independent
variable. * denotes significance at 10%; ** sigcéhce at 5%.

1) 2 3 4 ®)
Variables (predicted sign of Basic regression Host country corporate  International tax Host country corporate Withholding and parent
coefficient) tax and international taxes country corporate taxes
Effective tax (-) -3.964**
(.555)
Host country corporate tax ( -) -2.929** -3.928** -4.274**
(.425) (.542) (.567)
International tax (-) -2.205** -4,128**
(.858) (.963)
Withholding tax ( -) -1.005
(1.322)
Parent country corporate tax ( -) -5.626**
(1.252)
GDP bilateral ( +) 7.449%* 7.135** 5.471** 7.424%* 7.616**
(.534) (.509) (.432) (.529) (.539)
Contiguity (+ ) 431 414 406** 432 429
(.082) (.082) (.082) (.082) (.081)
Origin of Law ( +/-) -.116 -.124 -.148 -.117 -.084
(.087) (.086) (.038) (.087) (.088)
Difference in labor costs ( -) -.159** -.162** -.169** -.159** -.161**
(.038) (.038) (.038) (.038) (.038)
Economic freedom ( +) .288** .304** A403** .290%** .301**
(.050) (.050) (.047) (.050) (.049)
EU membership subsidiary ( +) .884** .1.107** 724%* .870** .970**
(.110) (.121) (.119) (.125) (.129)
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1) (2) 3) (4) ()
Variables (predicted sign of Basic regression Host country corporate  International tax Host country corporate Withholding and parent
coefficient) tax and international taxes country corporate taxes
Number of observations 26,567 26,567 26,567 26,567 26,567
Pseudo R-squared 14 14 13 14 14
Effective tax mean .353
Effective tax marginal effect -.615%*
Effective tax semi-elasticity - 761**
Host country corporate tax mean .302 .302 .302
Host country corporate tax -.274** -.607** -.626**
marginal effect
Host country corporate tax semi- -.306** - 751** - 761**
elasticity
International tax mean .051 .051
International tax marginal effect -.074* -.638**
International tax semi-elasticity -.076* -.789**
Withholding tax mean .029
Withholding tax marginal effect -.147
Withholding tax semi-elasticity -.179
Parent country corporate tax mean .022
Parent country corporate tax -.823**
marginal effect
Parent country corporate tax semi- -1.002**

elasticity
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Table 6. Taxation and foreign subsidiary locatimtnustness tests

The dependent variable is subsidiary location engdl if a new subsidiary is located in a countngd & otherwise. Effective tax is the tax rate ond#nd income generated
in the potential subsidiary country resulting fraerporate income taxation in host and parent casind non-resident withholding taxation in thethmountry. Host
country corporate tax is the corporate income tathe subsidiary country, including local taxes @adsible surcharges. Withholding tax is the witthng tax rate in a
potential host country. Parent country corporateisathe difference between effective tax and thi ®f host country corporate tax and withholding t@ontiguity is a
binary variable equal to 1 if the parent and pd#tritost countries have a common border. Origifaf is a binary variable equal to 1 if the paremd gotential host
countries have a common origin of law as definetlarPorta et al. (1998). Difference in labor castthe log of the absolute value of the differemcéabor costs between
parent and potential host countries. Economic fseed an index scaled between 0 and 10 reflechiaddllowing Fraser indicators of the potential thasuntry: soundness
of legal system, absence of trade barriers, andnalesof price controls. EU membership is a binapyaéto 1 if the potential host country is a membkthe European
Union. Sample reflects location decisions of neveifgn subsidiaries. Estimations of 1, 4 and 5 gréhb logit model, of 2 and 3 is by the linear @blity model, and of 6
and 7 by is by the model proposed of Chamberlaihit&{1980)'s heteroskedasticity-consistent stahe@arors are reported between brackets after cingtby corporate
groups. Marginal effect is the slope of the probigbcurve with respect to an independent variahlaluated at mean values for all independent vimsalsemi-elasticity is
the associated semi-elasticity of the probabilitgubsidiary location with respect to an independaniable. * denotes significance at 10%; ** siiggance at 5%.

(1) ) 3 4 ®) (6) ()
Variable (predicted sign of coefficient) Domestic Linear Linear Basic regression Split taxes with  Chamberlain Chamberlain
country option  probability with  probability with  with multiple multiple Split taxes
bilateral bilateral positive values positive values
dummies dummies
Effective tax (-) -1.465** -.098* -4.001** -3.618**
(.406) (.042) (.557) (.483)
Host country corporate tax ( -) -.109* -4.,329** -3.254**
(.045) (.571) (.466)
Withholding tax ( - ) -.049 -.993 -3.402**
(.058) (1.343) (.096)
Parent country corporate tax ( -) -.070 -5.655** -5.415*
(.039) (1.127) (.951)
GDP bilateral ( +) 5.113* -.780 -.743 7.540** 7.716** 6.605** 6.387**
(.418) (.774) (.777) (.540) (.546) (.428) (.426)
Contiguity (+ ) 1.062** 0.439** 436** 435** 441
(.060) (.826) (.083) (.068) (.068)
Origin of Law ( +/-) A419** -.120 -.087 .185** .185**
(.055) (.087) (.088) (.074) (.074)
Difference in labor costs ( -) .528** -.001 -.001 -.160** -.161** -.136** -.131**
(.025) (.003) (.003) (.038) (.038) (.024) (.023)
Economic freedom ( +) 279 -.004 -.004 .290** .303** 2209%* .246**
(.039) (.003) (.003) (.050) (.049) (.039) (.039)
EU membership subsidiary ( +) 1.669** .884** 975% 1.108** 970
(.100) (.1112) (.131) (.092) (.101)
Constant .040 .045
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(1) (2) 3) 4) (5) (6) (7)

Variable (predicted sign of coefficient) Domestic Linear Linear Basic regression Split taxes with  Chamberlain Chamberlain

country option probability with  probability with  with multiple multiple Split taxes

bilateral bilateral positive values positive values
dummies dummies
(.032) (.033)

Number of observations 51,061 26,945 26,945 25,024 25,024 163,222 161,575
Pseudo R-squared .30 .18 .18 14 14 A1 A1
Sample mean Effective tax .353 .353 .342
Marginal effect Effective tax -.201** -.620** 633**
Semi-elasticity Effective tax =241 - 767 818**
Sample mean host country tax .302 291
Marginal effect host country tax -.633** -.5%2
Semi-elasticity host country tax - 770* - 704
Sample mean withholding tax .029 .009
Marginal effect withholding tax -.145 =577
Semi-elasticity withholding tax =177 -.736**
Sample mean parent country tax .023 .041
Marginal effect parent country tax -.827* 18+
Semi-elasticity parent country tax -1.006** Sy i Rl
Prediction (prob location) .835 .808 .822 774 84.7
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Table 7. Tax sensitivity of foreign subsidiarg&tion and the number of new subsidiaries

The dependent variable is subsidiary location engdl if a new subsidiary is located in a countngd & otherwise. Effective tax is the tax rate ond#nd income generated
in the potential subsidiary country resulting fraerporate income taxation in host and parent casind non-resident withholding taxation in thethmountry. Host
country corporate tax is the corporate income tathe subsidiary country, including local taxes @adsible surcharges. Withholding tax is the witthng tax rate in a
potential host country. Parent country corporateisathe difference between effective tax and thi ®f host country corporate tax and withholding t@ontiguity is a
binary variable equal to 1 if the parent and pd#tritost countries have a common border. Origifawf is a binary variable equal to 1 if the paremd gotential host
countries have a common origin of law as definetlarPorta et al. (1998). Difference in labor castthe log of the absolute value of the differemcéabor costs between
parent and potential host countries. Economic fseed an index scaled between 0 and 10 reflechieddllowing Fraser indicators of the potential thasuntry: soundness
of legal system, absence of trade barriers, andnalesof price controls. EU membership is a binapyaéto 1 if the potential host country is a membkthe European
Union. Sample reflects location decisions of neweifgn subsidiaries. Estimation is by the conditlofieed effects logit model. Regression 1 restritite sample to
observations where multinational firms residenErance, Germany or the United Kingdom establisle\a foreign subsidiary in one other two countriesgfession 2, 3,
and 4 restrict the sample to observations wherdimatibnal firms establish 1, 2 or 3 new foreigmsidiaries during the sample period. Regressionchudes interaction
variables of the effective tax rate with dummy wahifes signaling that the multinational establishe® ,3 4, 5, or more than 5 new foreign subsidgarWhite (1980)'s
heteroskedasticity-consistent standard errors egperted between brackets after clustering by catpogroups. Marginal effect is the slope of thebptility curve with
respect to an independent variable evaluated ah malaes for all independent variables. Semi-aidgtis the associated semi-elasticity of the philitst of subsidiary
location with respect to an independent variable goodness of fit is the percentage of corredtiptiens (either fitted value of location >0.5 asctual location=1 or fitted
value of location=<0 and actual location =0). hdtes significance at 10%; ** significance at 5%.

1) (2) (3) 4) ©)
Variables (predicted sign of France, Germany, One new subsidiary Two new Three new Interactions with the
coefficient) and UK subsidiaries subsidiaries number of existing
foreign subsidiaries
Effective tax ( -) -11.633** -3.517** -6.924** -4.692**
(1.886) (.593) (1.730) (2.375)
Effective tax interacted 1 sub ( -) -4.433**
(.867)
Effective tax interacted 2 subs ( -) -3.726**
(1.080)
Effective tax interacted 3 subs ( -) -3.172**
(1.301)
Effective tax interacted 4 subs ( -) -5.028**
(1.479)
Effective tax interacted 5 subs ( -) -4.177*
(1.960)
Effective tax interacted more than -3.591**
5subs (-) (.834)
GDP bilateral ( +) 26.182** 7.438** 7.772% 7.470%* 7.441%*
(5.061) (.589) (1.528) (2.335) (.534)
Contiguity (+ ) .853** A20%* .656** .164 .430**
(238) (.091) (.226) (.335) (.082)
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) @) ®) (4) ®)

Variables (predicted sign of France, Germany, One new subsidiary Two new Three new Interactions with the
coefficient) and UK subsidiaries subsidiaries number of existing
foreign subsidiaries
Origin of Law ( +/-) -.023 -.135 -.050 -.027 -.116
(.378) (.096) (.242) (.399) (.087)
Diff Labor costs ( -) -.022 -.159** -.105 -.299 -.160**
(.132) (.042) (.120) (.163) (.038)
Economic Freedom ( +) .810** .329%* .063 .169 .288**
(.212) (.054) (.157) (.234) (.050)
EU Membership subsidiary ( +) 763** 1.482* 1.436** .882**
(.118) (.355) (.598) (.110)
Number of observations 735 21,612 3,382 1,391 76,56
Pseudo R-squared .18 13 A7 17 14
Goodness-of-fit .728 .966 .966 .966 .966
Sample mean Effective tax .383 .355 344 .355
Marginal effect Effective tax -.020 -.430%* -1.504* -.952
Semi-elasticity Effective tax -.020 -.502* -4.715* -1.328
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Table 8. Tax sensitivity of foreign subsidiarydtion and the number of foreign countries

The dependent variable is subsidiary location eqgal if a new is located in a country and 0 othiseawith data only for 1999. Effective tax is tleex trate on dividend
income generated in the potential subsidiary cqumsulting from corporate income taxation in hastl parent countries and non-resident withholdingtion in the host
country. Host country corporate tax is the corfmimcome tax in the subsidiary country, includiogal taxes and possible surcharges. Withholdirgsahe withholding
tax rate in a potential host country. Parent cqunbrporate tax is the difference between effectase and the sum of host country corporate tax \&itkhholding tax.
Contiguity is a binary variable equal to 1 if therent and potential host countries have a commedeboOrigin of law is a binary variable equal taf the parent and
potential host countries have a common origin of &8 defined in La Porta et al. (1998). Differeitéabor costs is the log of the absolute valu¢hefdifference in labor
costs between parent and potential host countéesnomic freedom is an index scaled between 0 @nckflecting the following Fraser indicators of thetential host
country: soundness of legal system, absence of trattiers, and absence of price controls. EU meshipeis a binary equal to 1 if the potential hostintry is a member of
the European Union. Sample reflects location denssiof new foreign subsidiaries. Estimation is Iy tonditional fixed effects logit model. Regressid, 2,3, 4 and 5
restrict the sample to observations where multmati firms have foreign subsidiaries in 1, 2, 3add 5 countries. Regression 6 includes interactammbles of the
effective tax rate with dummy variables signalihgttthe multinational has foreign subsidiaries i 1 3, 4, 5, or more than 5 countries. White ()@8heteroskedasticity-
consistent standard errors are reported betweerkdig after clustering by corporate groups. Maigaféect is the slope of the probability curve witbspect to an
independent variable evaluated at mean valuesllifandependent variables. Semi-elasticity is theoatated semi-elasticity of the probability of sy location with
respect to an independent variable. The goodneftisfthe percentage of correct predictions (@itfitted value of location >0.5 and actual locatit or fitted value of
location=<0 and actual location =0). * denoteggicance at 10%; ** significance at 5%.

1) @) (3) 4 ®) (6)
Variable (predicted sign of One foreign location  Exactly two foreign  Exactly three Exactly four foreign Exactly five foreign Interactions with the
coefficient) locations foreign locations locations locations number of countries
in which the parent
has existing
subsidiaries
Effective tax ( -) -3.448** -9.200** -6.139** -4.482* -8.039**
(1.016) (1.550) (1.627) (2.400) (2.100)
Effective tax interacted 1 host -4.842**
country ( -) (.901)
Effective tax interacted 2 host -7.209**
countries ( -) (1.188)
Effective tax interacted 3 host -7.408**
countries ( -) (1.602)
Effective tax interacted 4 host -2.819*
countries ( -) (1.578)
Effective tax interacted 5 host -5.875**
countries ( -) (1.146)
Effective tax interacted more than -4.979**
5 host countries ( -) (1.159)
GDP bilateral ( +) 6.273** 93.224** 7.648** 10.007** 9.020** 7.494*
(1.091) (1.352) (1.380) (2.857) (1.664) (.575)
Contiguity (+ ) A48** .688** 273 .091 169 85
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Variable (predicted sign of

(1)

One foreign location

)

Exactly two foreign

Exactly three

®)

(4) ©) (6)

Exactly four foreign Exactly five foreign Interactions with the

coefficient) locations foreign locations locations locations number of countries
in which the parent
has existing
subsidiaries
(.146) (.188) (.277) (.365) (.268) (.084)
Origin of Law ( +/-) 167 .180 .061 .343 .692** .180**
(.157) (.204) (.225) (.390) (.231) (.091)
Difference in labor costs ( -) =221 -.102 -.118 -.126 .005 -.085**
(.072) (.092) (.103) (.136) (.167) (.041)
Economic freedom ( +) .310* -.082 .336* -.115 -.076 .093
(.102) (.135) (.181) (.117) (.211) (.058)
EU membership subsidiary ( +) .807** 1.040** .645%* 1.328** 1.432** 1.139**
(.208) (.296) (.328) (.558) (.292) (.131)
Number of observations 6,947 4,698 3,405 1,836 3,02 23,285
Pseudo R-squared .13 14 .10 A2 A1 A1
Goodness-of-fit .963 .963 .965 .965 .964 .964
Sample mean Effective tax .378 .369 .370 .356 .352
Marginal effect Effective tax -.398 -.510 -1.309 865** -.758
Semi-elasticity Effective tax -.459 -8.658** -1.890 -3.311 -7.193**
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Table 9. Taxation and parent firm location

The dependent variable is choice of location ofgaeent for each pair of companies. It is equdl ticthe corporate choice (the pair parent-subsfliss the actual choice and 0 otherwise. Each
regression uses a logit model without a constalhtegressions use the tax on sales of companiaspasxy for profit and include country dummiesttteke the value 1 if the parent is located
in this country, -1 if the subsidiary is locatedtlis country and 0 otherwise. In regression 1difference in effective tax liability is the difience between the effective tax burden paid by the
group on its total profit between the 2 choicedoaftion for the parent. This difference can betspto differences due to withholding taxation adifferences due to the parent country
treatment of the repatriated profit. Those areemdld in regressions 2 to 4. The relative corpdeatés the statutory tax rate of the parent congpamus the statutory tax rate of the subsidiary
divided by the sum of these two tax rates. Theivaasize of assets is total assets of the pa@mmpeany minus the total assets of the subsidiangedby their sum. The relative size of sales is
the sales of the parent company minus the saldgedafubsidiary divided by their sum. The relatiieRGis the GDP of the parent's country minus the ®btPe subsidiary country divided by
their sum. The relative GDP per capita is the GBPgapita of the parent's country minus the GDRcppita of the subsidiary country divided by theim. The relative financial development
is sum of the domestic credit and market capitibmain percentage of GDP of the parent's countipusithe sum of the domestic credit and markettaligation in percentage of GDP of the
subsidiary's country divided by their sum. We reptfhite (1980)'s heteroskedasticity-consistent diiaah errors between brackets after clustering bparate groups. The semi-elasticity
indicates the change in the probability to locateoad (in percent) following an increase in the vaxiable by 1 percentage point, given the indepahdariables and holding all other
variables constant (in this case at their meaneyallihey are computed as the probability of a p@sibutcome. Marginal effect is the slope of thelqability curve relating the independent
variable to the probability of the dependent vdaab take the value 1, given the independent tataand holding all other variables constantlfis tase at their mean value). It shows the
change in the probability to locate abroad (in petage point) following an increase of the taxalale by 1 percentage point. The goodness of fitdspercentage of correct predictions (with
either prediction of location > 0.5 and actual ima= 1 or prediction of location = <0 and actlgaation =0). * denotes significance at 10%; **rsfgcance at 5%.

1) (2 3) 4 ®)
Effective tax Split taxes Parent tax only Withholding tax = Corporate tax
rate only rate only
Tax variables
Relative effective tax liability -11.556**
(5.745)
Relative withholding tax liability -2.693 -13.089
(14.618) (12.614)
Relative parent country tax liability -19.811 -21.190**
(13.011) (10.021)
Relative corporate tax rate -89.458 -90.132 -90.833 -93.410 -98.311
(61.361) (63.563) (64.637) (58.928) (61.297)
Control variables
Relative assets 226 .209 .205 .243 231
(.273) (.272) (.272) (.274) (.274)
Relative sales -.578** -.586** -.582** -.524* -471*
(.277) (.276) (.276) (.275) (.271)
Relative GDP -1.820 -2.069 -2.126 -1.605 -1.831
(1.857) (1.845) (1.864) (1.844) (1.892)
Relative GDP per capita 11.773 12.740 12.758 9.039 7.401
(10.681) (10.678) (10.708) (11.459) (12.596)
Relative stock market development -.964 -.977 -1.000 -1.127 -1.381
(1.780) (1.793) (1.802) (1.764) (1.810)

43



1) @) 3) 4 ®)
Effective tax Split taxes Parent tax only Withholding tax  Corporate tax
rate only rate only
Number of observations 756 756 756 756 756
Number of corporate groups 653 653 653 653 653
Log-Likelihood -382.035 -381.687 -381.712 -383.177 -383.939
Goodness-of-fit .743 .743 .743 .743 .743
Sample mean of relative effective tax liability 100
Marginal effect relative effective tax liability 2:256**
Semi-elasticity relative effective tax liability LB 4x*
Sample mean of relative withholding tax liability .000 .000
Marginal effect relative withholding tax liability -.525 -2.569
Semi-elasticity relative withholding tax liability - 715 -3.510
Sample mean of relative parent country tax liapilit .000 .000
Marginal effect of relative parent country tax liék -3.863 -4.132**
Semi-elasticity of relative parent county tax liaki -5.259 -5.625**
Sample mean of relative corporate tax -.006 -.006 .006- -.006 -.006
Marginal effect relative corporate tax -17.466 5r7A -17.711 -18.332 -19.366*
Semi-elasticity relative corporate tax -23.795 923, -24.110 -25.050 -26.520*
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Appendix. Variable definitions and data sour ces

Variable

Definition Source

Location of subsidiary
Location of parent
Effective tax
International tax
Withholding tax

Parent country corporate tax

GDP bilateral
Contiguity

Origin of law
Difference labor costs

Economic Freedom

EU membership subsidiary

Relative effective tax liability

Relative withholding tax
liability

Dummy variable equal to dnfreign subsidiary is located in a countryAmadeus database (Bureau Van Dijk)
and zero otherwise
Dummy variable equal to ong@afent firm is located in a country anddmadeus database (Bureau Van Dijk)
zero otherwise
Combined, bilateral tax on the sulzigs income if repatriated in thelnternational Bureau of Fiscal Documentation

form of dividends as a share of the subsidiaryéstax income and various ministries

Sum of withholding tax and pareotintry corporate income tax as a shatsternational Bureau of Fiscal Documentation
of the subsidiary’s pre-tax income and various ministries

Withholding tax calculated as arghaf the subsidiary’s pre-tax income Internatiolalreau of Fiscal Documentation

and various ministries
Residual parent tdoulzded as the difference between the effective tinternational Bureau of Fiscal Documentation
and the sum of the host country corporate incometal the withholding and various ministries
tax, as a share of the subsidiary’s pre-tax income
Ratio of the GDP of the host courttyythe sum of GDP of all possibleAmeco database (European Commission)
foreign locations.
Binary variable taking the value 1 iftparent and the subsidiary countrie&uthors’ calculation
have a common border
Binary variable taking the value ltlile parent and the subsidiary countridsa Porta et al. (1998)
have a common origin of law
Log of the difference indabosts (Labor compensation per unit of outp@ECD
in USD 1990).
Time-varying index scaled betwBeand 10 and is an average of thEraser Institute — Economic Freedom of the
following Fraser indicators for the subsidiary cttyna sound legal systemWorld Index
(A trusted legal framework exists for private besises to challenge the
legality of government actions or regulation), sfem and subsidies in % of
GDP, absence of regulatory trade barriers, andnabsef price controls
(extent to which businesses are free to set theair grices)
EU membership subsidsasy binary variable taking the value 1 if théuthors’ calculation
subsidiary country is member of the European Union
Difference of tdtaax liability of multinational firm on assumptionf Amadeus database (Bureau Van Dijk)and
parent firm location in any two countries dividegltbtal multinational firm International Bureau of Fiscal Documentation
assets and various ministries
Difference of withholding tax liability of multinanal firm on assumption Amadeus database (Bureau Van Dijk)and
of parent firm location in any two countries dividby total multinational International Bureau of Fiscal Documentation
firm assets and various ministries
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Variable

Definition Source

Relative parent country tax
liability

Relative corporate tax rate
Relative assets

Relative sales

Relative GDP

Relative GDP per capita

Relative stock market
development

Difference of parent country tax liability of mulitional firm on Amadeus database (Bureau Van Dijk)and
assumption of parent firm location in any two coig® divided by total International Bureau of Fiscal Documentation

multinational firm assets and various ministries
Corporate tax rate ¢ountry divided by sum of corporate tax rateslin Amadeus and International Bureau of Fiscal
countries of establishment of multinational firm Documentation and various ministries

Assets in a country divided by spimassets in all countries ofAmadeus database (Bureau Van Dijk)
establishment of multinational firm

Sales in a country divided by sursatds in all countries of establishmemmadeus database (Bureau Van Dijk)
of multinational firm

GDP in a country divided by sum of GD#rall countries of establishmenAmadeus database (Bureau Van Dijk) and

of multinational firm Ameco database (European Commission)
GDP per capita in a coudiyded by sum of GDPs per capita in alAmadeus database (Bureau Van Dijk) and
countries of establishment of multinational firm Ameco database (European Commission)

Stock market development, computed as stock madegitalization Amadeus database (Bureau Van Dijk) and
relative to GDP, in a country divided by sum ofcétanarket developmentsAmeco database (European Commission)
in all countries of establishment of multinatiofiain
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