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Abstract

This paper compiles a database of more than 11, 000 municipal-
ities in Germany to analyze the sensitivity of the location decisions
of foreign MNEs with respect to profit tax rates which are levied by
the municipalities directly (“Gewerbesteuer” or business tax rates).
We employ count data models suited for cross-sectional and panel
data. After controlling for other determinants of an MNE’s regional
headquarters location decision, we find that a higher business tax rate
affects the number of foreign MNE headquarters located in a given
municipality negatively. The size of the estimated effects seems to be
of reasonable magnitude.
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1 Introduction

That capital in general and multinational firms (MNEs) in specific react
sensitively to tax policy with regard to their location choice is a building
block in a sizable sub-literature in theoretical public finance (Wilson, 1987;
Janeba, 1995; Huizinga and Nielsen, 1997; Haufler and Wooton, 1999; Wil-
son, 1999; Ludema and Wooton, 2000; Davies, 2003, 2005; Devereux and
Hubbard, 2003; Baldwin and Krugman, 2004; Raff, 2004; Borck and Pflüger
2006; Bucovetsky and Haufler, 2008). Moreover, it is by now also well docu-
mented in empirical work at various levels of aggregation (firms, industries,
and aggregate bilateral activity) that the location of MNE activity across
countries inter alia depends on tax policy (Devereux and Griffith, 1998; de
Mooij and Ederveen, 2003, 2006; Blonigen and Davies, 2004; Grubert and
Mutti, 2004; Huizinga and Nicodème, 2006; Egger, Pfaffermayr, Loretz, and
Winner, 2008; Overesch and Wamser, 2008).

Recent theoretical work on the cross-border mobility of firms in the con-
text of taxation in New Economic Geography models suggests that firm lo-
cation may not be as sensitive to regional capital tax setting as suggested
by previous work. The key reason for this finding lies in other determinants
than taxes which render a region worthwhile to locate in (transport costs; fac-
tor endowments; infrastructure endowments; etc.). Whenever other factors
generate agglomeration economies, they also reduce the sensitivity of foreign
firms in their location decisions with respect to capital taxation (Ludema and
Wooton, 2000; Baldwin and Krugman, 2004; Borck and Pflüger 2006). In
turn, this result may be responsible for the lacking evidence on a race to the
bottom of capital tax rates: jurisdictions understand that capital taxation is
not the only argument in MNEs’ location decisions.

One concern with most of the empirical work on the nexus between tax-
ation and MNE activity is that countries differ in a manifold of ways rather
than only corporate taxation. Omission of some important institutional char-
acteristics as determinants of MNE activity is therefore likely in cross-country
studies and may bias empirical estimates of the sensitivity of MNE activity
with respect to taxation.

To address this concern, we compile a large data-set of the number of
foreign MNEs’ regional headquarters (rather than just simple production
plants) within just one country, Germany.1 The data-set allows us to ex-

1An advantage of looking at regional MNE headquarters is that they are the ones
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ploit information about the number of MNE headquarters and municipality
characteristics in the cross-sectional and the panel dimension for more than
11, 000 municipalities. In this setting, the institutional environment in which
political entities act is much more homogeneous than at the international
playing field.2 By focusing on inbound MNE activity across regions in a
particular country such as Germany, we may assume that municipalities in
that country compete much more strongly with each other for mobile foreign
firms than they compete with foreign jurisdictions.

With regard to taxation, we focus on business tax rates which are set by
municipalities directly. These tax rates apply to the profits of all firms. 3 In
contrast to an international setting, other tax parameters such as taxes on
income and other tax bases are identical across municipalities since they are
levied by the federal union. Hence, in this data-set their omission from the
econometric model should not lead to biased estimates for the business tax
rate parameter of interest.

We employ count data models to estimate the impact of business taxation
on the number of foreign MNE headquarters located in a municipality, con-
trolling for other determinants such as population characteristics, the skill
level of the work force, and geographical characteristics. More specifically,
we estimate cross-sectional and panel data models, where business tax rates
are treated as exogenous or endogenous. Across the board, we identify a
negative impact of business tax rates on the number of MNE headquarters
in a municipality which is significantly different from zero and of a reasonable
magnitude.

The remainder of the paper is organized as follows. The subsequent
section describes features of the data-set. Section 3 introduces the empirical
strategy for the analysis of the impact of business taxes on the number of
MNE headquarters in a municipality. Section 4 summarizes the empirical
findings from both cross-section and panel data analysis. The last section

jurisdictions typically care about.
2There is a literature on the nexus between firm births and taxation which focuses on

location decisions across regions within a country. For instance, Papke (1991; exploit-
ing information across 22 U.S. states), List (2001; using 58 Californian counties), and
Brühlhart, Jametti and Schmidheiny (2007; focusing on 213 large Swiss municipalities)
belong here. Of those, only List (2001) focuses on the location decisions of foreign firms
(i.e., foreign MNEs) and, hence, asks a question which is directly related to ours. Yet, he
uses a per-capita property tax rate measure rather than a tax burden which is directly
levied on businesses.

3For exceptions see 3 GewStG (Gewerbesteuergesetz, i.e. business tax law)
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provides the concluding remarks.

2 Data and empirical setting

The data on the count of multinational firms per municipality is provided
by the Deutsche Bundesbank. All German firms with a balance sheet total
of more than 3 million Euro in which foreign investors hold 10% or more
of the shares or voting rights are required by law to report to the Deutsche
Bundesbank balance sheet information as well as information on the sector,
legal form and number of employees.4 Indirect participating interests are
to be reported whenever nonresidents have a holding of more than 50% in
a domestic firm and these dependent enterprises themselves have holdings
of 10% or more of the shares or voting rights in other domestic enterprises.
An appealing feature of this dataset is that it comprises all foreign direct
investments (over the reporting threshold) made in Germany. Information
about the municipality where the German affiliate is located allowed us to
assign local information at the municipality level to the MiDi data set. Un-
fortunately there is no way to differentiate between one-plant and multi-plant
reporting firms, so we cannot match firm-level with municipality-level data.
A headquarter might be reporting figures like total employment or turnover
over different plants located in different municipalities. That is the reason
why we just exploit the number of reporting Headquarters in each munici-
pality. The municipality-level data on population, public expenditure, tax
rates and infrastructure are provided by different federal statistical offices of
the 16 German states (Länder), and the data on qualification of employees
are provided by the German Federal Labor Agency.

One advantage of looking at location choices within Germany is that
we have a homogeneous institutional setting. The municipal business tax
rate applies equally to all firms. German municipalities have autonomy in
determining the local business tax rate, while the tax base is defined by the
federal tax law which applies uniformly to all municipalities. Profit-shifting
between plants to escape the tax is avoided by a formula apportionment: the
firm profits to be taxed are apportioned to each municipality according to

4The reporting requirements are set by the Foreign Trade and Payments Regulation.
Reporting thresholds have been changed in the past, for details and a documentation on
the micro-level data set MiDi see Lipponer (2008).
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the share of payroll payed there.5 We expect headquarters to represent an
important share of total payroll, so we believe that the local business tax
rate is an important determinant in the location decision of headquarters.

In Germany there are over 12,000 municipalities. For 11,426 of these,
we have a balanced panel of demographic, geographical, and public finance
data over the period 2001 to 2005. Table 1 shows descriptive statistics of
the municipal data for 2005. In that year, only 1,674 municipalities hosted
a multinational headquarter. Figure 1 shows the distribution of the stock
of multinational headquarters by municipality in 2005. 86% of the muni-
cipalities host no multinational, while 6 municipalities (Hamburg, Munich,
Frankfurt, Düsseldorf, Berlin and Cologne) host more than 200 each, in to-
tal almost one third of all headquarters. Figure 2 shows the geographical
concentration of multinational headquarters in Germany.

– Table 1 –

– Figure 1 –

– Figure 2 –

Let us first consider the simple correlation between the presence of local
MNE headquarters and the business tax rate in German municipalities un-
conditional on other determinants of MNE headquarters location. For this,
we use cross-sectional data of 2005 and illustrate the relationship between
the number of MNE headquarters and the business tax rate by simple scatter
plots.

– Figures 3a and 3b –

In Figure 3a we consider this relationship for municipalities with zero or
a positive number of MNEs. In Figure 3b, we illustrate it only for municipal-
ities with a positive number of headquarters. However, irrespective of which
of the two figures we look at, the unconditional relationship seems positive:
municipalities with higher business tax rates attract a larger number of for-
eign headquarters. One reason for this may, however, lie in the omission
of other relevant determinants of MNE location which may be correlated or
uncorrelated with business tax rate setting. Another possible source of the

5See 29 GewStG (Gewerbesteuergesetz, i.e. business tax law)
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positive relationship between the two variables in Figures 3a and 3b may
be more generally the endogeneity of business tax rates (i.e., their correla-
tion with observable or unobservable determinants of the number of MNE
headquarters in a municipality). To shed light on this matter, i.e., the con-
ditional effect of business tax rates on MNE headquarter attraction, we turn
to negative binomial and poisson model regression.

3 Estimation issues

Our response variable of interest, the number of multinational headquarters
in a municipality, is a count variable. The non-negative, discrete nature of
the data produces a natural non-linearity which calls for special estimation
techniques. The distribution places probability mass at nonnegative values
only, is skewed to the left with data usually concentrated on a few small
discrete values and intrinsically heteroskedastic with variance increasing with
the mean.

The baseline count data model is the Poisson regression model, which
is obtained by replacing the mean parameter λ of the Poisson distribution
P (Y = y) = exp(−λ)λy/y! by a nonnegative function µ of regressors and pa-
rameters. The usual assumption specifies µi = exp(x′

iβ) where x′
i is a vector

of explanatory variables and β a parameter vector to be estimated. Since
only one parameter µ drives the mean and the variance, this model is often
too restrictive. In particular, it has the property that E(Y ) = V (Y ) = µ (the
mean equals the variance), and thus tends to underpredict the frequency of
zeros and large counts for data in which the actual variance is larger than the
mean (overdispersion). In our example this is certainly the case. As Figure 1
shows, the tail of the distribution is very long with 86 % of the municipalities
hosting no multinational but one municipality hosting 615 multinationals in
2005.

More flexible than the Poisson regression model is the negative binomial
model (NB), which allows for unobserved heterogeneity by letting the rate
parameter λ of the poisson process be a random variable. This model is
obtained by setting λ = µν, where µ is a deterministic function of the re-
gressors x, for example µi = exp(x′

iβ), and the random component ν > 0 is
gamma distributed with E(ν) = 1 and V (ν) = α. The marginal distribution
of y conditional on µ and α is obtained by integrating out ν. The nega-
tive binomial distribution has 2 parameters and the first two moments are
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E(y|µ, α) = µ and V (y|µ, α) = µ(1 + αµ), thus allowing for overdispersion
and providing a good fit to many types of data.

For data like ours, with 86 % of zero observations, Zero-Inflated (ZI)
models fit better by assuming an extra proportion of zeros additionally to
the zero observations arising from the count data distribution. Zeros are
allowed to occur in two ways: as a result of a binary process which takes the
value 0 with a given probability, and as a realization of the count process
when the binary random variable takes the value 1. The density is

g(y) =

{
f1(0) + (1− f1(0))f2(0) if y = 0 ,

(1− f1(0))f2(y) if y ≥ 1.

Where f1(.) can be a logit and f2(.) a Poisson or NB density.6 In our setting
we can motivate the use of these models by thinking of the binary process
describing the economic suitability of a municipality for hosting a multina-
tional headquarter , and the conditional mean of the count process describing
the amount of headquarters given the suitability of the location. All previous
models can be estimated by maximum likelihood.

In our setting we might be worried about the tax rate being endogenous.
Mullahy (1997) derived moment conditions for Generalized Method of Mo-
ments (GMM) estimation of count data models with endogenous regressors
when valid instruments are available. Consider the Poisson regression model
with multiplicative error term

yi = exp(x′
iβ)ηi.

The following moment restriction implicit in the first-order condition of the
Poisson regression model7

E[yi − exp(x′
iβ)|x′

i] = E[exp(x′
iβ)(ηi − 1)|x′

i] = 0

holds as long as η is uncorrelated with the regressors and E(ηi|x′
i) = 1.8 Mul-

lahy considers the case where E(ηi|x′
i) 6= 1 and Instruments zi are available

6For a thorough discussion on count data models see Cameron and Trivedi (2006) and
Winkelmann (2000).

7The Poisson maximum likelihood estimator solves the first-order conditions∑n
i=1[yi − exp(x′iβ)]x′i = 0
8Whenever a constant term is included in x, then E(η) = 1 can be assumed without

loss of generality. See Mullahy (1997)
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such that E(ηi|zi) = 1. Then the moment conditions

E[exp(−x′
iβ)yi − 1|z′

i] = 0

can be used to consistently estimate β.
For panel data, both fixed effects and random effect models are possible

(see Cameron and Trivedi 2006). In a setting like ours it is very likely that
unobserved heterogeneity is correlated with the explanatory variables making
random effects estimators inconsistent. Windmeijer (2006) discusses moment
conditions that can be used to estimate the parameter vector consistently
allowing for correlation between the individual effects and the regressors un-
der different assumptions about the exogeneity of the explanatory variables.
Chamberlain (1992) and Wooldridge (1991) propose quasi-differencing trans-
formations to eliminate the multiplicative fixed effect allowing for consistent
estimation in count data models with predetermined and endogenous regres-
sors respectively.

4 Empirical analysis

We start by estimating models on the cross-sectional data-set and assume
that the N ×K matrix of explanatory variables includes—apart from TAX
(the logistically transformed business tax rate)9—the following variables:
SKILL (the share of employees with a tertiary education), BUILT (the frac-
tion of area in a municipality which is covered by buildings), POPDEN (the
population density), IDEPRAT (the independency ratio i.e. the population
aged 15-64 divided by the total population ), INV (the share of investment
expenditures of the municipality in total expenditures), AREA (the total
area of the municipality in square kilometers), and EAST (a dummy for mu-
nicipalities located in the New Länder, i.e., in the former Eastern German

9In the regressions, we generally use logistically transformed business tax rates (TAX =
ln([tax rate]/[1− tax rate])). This is to ensure that TAX is neither bounded from below
nor from above, which is important in some of models employed below.
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part of the country).10 Table 2 summarizes the included covariates.11

Except for EAST , all explanatory variables are in logs so that the associ-
ated parameters can be interpreted as elasticities. Notice that the marginal
effect of the tax rate on the dependent variable is non-linear for two reasons:
first, (most of) the models estimated are non-linear models; second, the lo-
gistic transformation of the tax rate in TAX entails a further non-linearity
of the dependent variable with respect to a percentage point change in the
tax rate.

In Table 3, we summarize the results from a set of negative binomial and
zero-inflated negative binomial regressions. For either model, we estimate
three specifications: the first one uses the total number of MNE headquarters
in a municipality as of 2005 (MNE); the second one uses the total number of
new MNE headquarters in 2005 (NEWMNE); the last one uses the number
of new MNE headquarters in either 2004 or 2005 (NEWMNE45). Notice
that the number of non-zero observations is largest for the stock of MNEs as
of 2005, followed by NEWMNE45 and NEWMNE. For NEWMNE45,
convergence of the maximum likelihood procedure was only achieved with
the zero-inflated negative binomial model but not the simple negative bino-
mial approach. Notice that we use values of the explanatory variables for
2003 in all cross-sectional models. This is to avoid any bias associated with
contemporaneous shocks in the dependent and the explanatory variables in
2005.12

– Table 3 –

The results in Table 3 indicate that the over-dispersion parameter is sig-
nificantly different from zero. Hence, the negative binomial model is better
suited for the data and specification at hand than a Poisson model (see
Cameron and Trivedi, 2006; and Winkelmann, 2003). The fairly large frac-
tion of zeros in the left-hand side variables indicates that a separate modeling

10Overall, Germany consists of 16 Länder. Of those, the following 11 are located in the
former Western German part of the country (the Old Länder): Baden-Württemberg, Bay-
ern, Berlin, Bremen, Hamburg, Hessen, Niedersachsen, Nordrhein-Westfalen, Rheinland-
Pfalz, Saarland and Schleswig-Holstein. The following 5 Länder are located in the for-
mer Eastern German part of the country (the New Länder): Brandenburg, Mecklenburg-
Vorpommern, Sachsen, Sachsen-Anhalt and Thüringen.

11The statistics correspond to the pooled observations over the period 2001-2005. The
statistics for the 2005 Cross Section are virtually the same.

12We consider estimates based on instrumental variable regressions and panel data mod-
els below.
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of the zero threshold is recommended. However, the parameter estimates are
fairly constant across the estimated models. Especially, when comparing the
parameter estimates of the negative binomial model with its zero-inflated
counterpart in Table 3, 95% confidence intervals around the coefficients are
overlapping for most of the parameters (except for constant, AREA, and
POPDEN).

The parameter of key interest here is the one of TAX. It turns out that,
after controlling for other determinants of MNE headquarters location than
business taxes, TAX enters negatively and its parameter is significantly dif-
ferent from zero at one percent except for the zero-inflated negative binomial
regression model for NEWMNE.13

A fraction of skilled workers in a municipality raises the number of MNE
headquarters there as expected, e.g., from the viewpoint of the knowledge-
capital model of the multinational enterprise (Carr, Markusen, and Maskus,
2001; Markusen, 2002; Markusen and Maskus, 2002). More densely pop-
ulated regions attract more MNE headquarters as do ones with a higher
population as such. The latter can be seen from the positive coefficient of
POPDEN together with the positive coefficient of AREA. However, MNEs
tend to locate in those regions where the fraction of the population with
working age is large.

Furthermore, MNE headquarters appear in larger numbers in regions with
a larger geographical area (in square kilometers). Apart from the geographi-
cal extension as such, the area dedicated to buildings (for living and business)
matters. The share of investments in a municipality’s total expenditures
seems to be of a minor importance for MNE headquarters location. Finally,
foreign MNEs are less inclined to locate their headquarters in the formerly
Eastern German Länder as compared to the formerly Western German ones.

The results in Table 3 may be affected by two problems, namely the en-
dogeneity of business tax rates (TAX) in specific and endogeneity of the
regressors in the between dimension in general. For instance, the former
would arise from tax competition between municipalities in order to attract
foreign MNE headquarters. The latter would arise in case of a correlation
of the explanatory variables with any possible omitted time-invariant regres-
sors. The first problem can be overcome by means of instrumental variable
count data model regression and the second one by quasi-differenced count

13There, the number of municipalities with more than zero MNEs is too small to identify
a significant influence of tax rates on MNE headquarters location.
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data model estimation using panel data. The corresponding models are sum-
marized in Table 4, using the stock of MNE headquarters per municipality
in 2005 with cross-sectional IV-GMM estimation and the annual stock of
MNE headquarters per municipality with panel quasi-differenced GMM es-
timation.14

– Table 4 –

Spatial tax competition literature models local tax rates are as a function
of local characteristics and a weighted average of the tax rates of neighboring
jurisdictions (See Brett and Pinkse 2000). So in the reduced form, local tax
rates are a function of the characteristics of the neighbors. We instrument
the tax rate with the un-weighted averages of the following set of variables
for all neighboring municipalities within a radius of 50 kilometers from the
center of a given municipality: the log independency ratio, log municipal
fees, log total expenditures per capita, and log area.

The first column reports the instrumental variable count data model re-
sults based on the GMM routine described in Section 3. The instruments
pass the over-identification test at five percent. The parameters of TAX, two
of the three population-related variables (SKILL and POPDEN) as well as
the variable BUILT exhibit the same sign as in Table 3 and are statistically
significant. The remaining variables turn out insignificant under IV-GMM.
The parameter estimate of TAX is very close to the benchmark models in
Table 3.

The second column in Table 4 reports the estimates from the quasi-
differenced GMM estimator derived in Windmeijer (2002). There, we use
the same set of instruments as before. However, we skip the time-invariant
variable EAST in this regression.

It turns out that the parameters of TAX, SKILL, and BUILT are
significantly different from zero and exhibit the same sign as in the benchmark
regressions of Table 3. Yet, the estimated elasticity of the number of MNEs
with respect to TAX is much bigger than before (the same is the case for
BUILT ).

14Neither for IV-GMM nor for QD-GMM did the estimation procedure converge when
using NEWMNE or NEWMNE45 instead of MNE as the dependent variable.
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5 Concluding remarks

This paper provides evidence on the impact of profit taxation for the location
of regional headquarters of foreign MNEs at the level of more than 11, 000
German municipalities. For this, we link data on local public finance and
other municipality characteristics with firm-level data from the Deutsche
Bundesbank about inbound direct investments in Germany for the years
2001-2005.

One advantage of this data-set is that institutional characteristics and
the taxation of other factors are identical unlike in studies which need to
rely on cross-country comparisons. Moreover, the number of municipalities
foreign MNEs may locate in is larger by at least one order of magnitude than
the number of countries for which profit taxes are typically available. So,
the impact of profit taxes on MNE headquarters location may be identified
much more precisely than in an international context.

Overall, we find that the business tax rate levied by a municipality affects
the number of MNEs it can attract negatively. However, it is a prerequisite
for this impact to control for other important determinants of this location
decision. Irrespective of whether we assume that business tax rates are en-
dogenous or not, however, their impact is quantitatively reasonable.
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Table 1: Descriptive Statistics

Variable Mean Std. Dev Min. Max.

Business tax rate 0.14 0.01 0.09 0.31
General Expenditures 16198.13 248476 15.57 21800000
Investment Expenditure 1449.84 9160.54 0 519200
Population 7.03 45.45 0.005 3395.18
Skilled labor share 0.06 0.03 0.003 0.59
Built area 3.79 10.68 0.01 619.28
Total area 28.27 35.08 0.4 891.82

Statistics refer to 11426 German municipalities in 2005. Expenditures in 1000 Euros. Population in 1000.

Area in km2. Sources: German Federal Labor Agency, Statistik Lokal, Ed. 2003-07, and Statistical offices

of Belrin-Brandenburg, Bremen, Hamburg and Sachsen-Anhalt.

Table 2: Included Covariates

Variable Definition Mean Std. Dev

TAX ln (taxrate / (1 - taxrate)) −1.81 0.12
SKILL ln (share of employees with tertiary education) −2.92 0.46
BUILT ln (built area / total area) −2.32 0.56
POPDEN ln (total population / total area) 0.01 1.01
IDEPRAT ln (population aged 15-65 / total population) −0.40 0.05
INV ln (investment expenditure / total expenditure) −1.96 0.88
AREA ln (total area) 7.42 1.02
EAST Dummy for East Germany 0.26 0.44

Pooled Observations for 10815 municipalities over the period 2001-2005.
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Table 3: Cross-Section
Year: 2005

Negative Binomial Zero-Inflated Negative Binomial

Dep. var Dep. var Dep. var Dep. var Dep. var
Indep. variables MNE NEWMNE MNE NEWMNE NEWMNE45

TAX −2.193*** −2.22*** −1.351*** −2.153 −3.079***
(0.281) (0.836) (0.385) (2.928) (1.132)

SKILL 0.616*** 1.307*** 0.775*** 1.2** 1.094***
(0.069) (0.179) (0.084) (0.563) (0.216)

IDEPRAT 1.673** 3.73 2.135* 6.19 3.726
(0.869) (2.721) (1.229) (5.339) (3.265)

POPDEN 1.121*** 0.918*** 0.652*** 0.3 0.589
(0.096) (0.273) (0.12) (0.895) (0.425)

AREA 1.2*** 1.022*** 0.8*** 0.709*** 1.093***
(0.032) (0.081) (0.051) (0.24) (0.064)

BUILT 0.753*** 0.849* 0.684*** 1.178 0.962*
(0.163) (0.470) (0.184) (1.045) (0.539)

INV −0.004 0.003 −0.088 −0.16 0.09
(0.042) (0.132) (0.056) (0.4) (0.143)

EAST −0.789*** −0.98*** −1.177*** 0.103 −0.685***
(0.124) (0.327) (0.132) (1.955) (0.254)

constant −11.35*** −9.86*** −5.253*** −4.486 −10.34***
(0.943) (2.591) (1.223) (7.882) (3.631)

α 1.12 1.85 0.652 1.05 0.763
(0.079) (0.393) (0.087) (0.27) (0.198)

Wald test (χ2) 4914.63 1087.6 1322.04 125.52 790.36
p-value 0.000 0.000 0.000 0.000 0.000

Pseudo Log-likelihood −5678.37 −937.266 −5573.69 −921.94 −1740.16
Observations 11202 11202 11202 11202 10869
Nonzero Obs. 1633 230 1633 230 480
Notes:

1. Robust standard errors reported in parentheses.

2. The inflation model of the ZINB is a logit, the regressors are the same as in the main specification.

Results available upon request.

*, **, and *** indicate significance at 10%, 5%, and 1%, respectively.
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Table 4: TAX Instrumented
Dependent variable: MNE Year: 2005

Indep. Cross Section Panel, Quasi-differencing
variables Model

TAX −3.99** −6.22***
(1.98) (2.15)

SKILL 0.53*** 0.86**
(0.15) (0.40)

IDEPRAT −0.59 −8.02
(2.44) (9.24)

POPDEN 0.78*** −3.37
(0.16) (5.03)

AREA −0.19 2.6
(0.28) (12.28)

BUILT 1.73*** 9.51***
(0.29) (3.2)

INV −0.004 −0.01
(0.13) (0.06)

EAST −0.07 -
(0.39)

constant −16.23*** -
(3.8)

Sargan test 6.589 1.865
dof 3 3

p-value 0.08 0.6

Observations 11201 N 10815
NT 38554

Notes:

1. The Cross Section IV Regression uses Mullahy’s (1997) multiplicative moment

conditions and the Panel Chamberlain’s (1992) multiplicative moment conditons.

2. One-Step results. Robust standard errors reported in parentheses.

*, **, and *** indicate significance at 10%, 5%, and 1%, respectively.
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86 % Zero Observations
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Figure 1: Count variable



Figure 2: Geographical distribution of regional headquarters
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Figure 3a: Number of MNEs and Taxrate
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