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Tax Competition in Europe -
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Abstract

Corporate tax levels have fallen substantially in Europe during the last
decades. There is a broad literature on tax competition which has been
identified as one reason for the decline in corporate tax levels. However,
none of these studies explicitly ask the question whether tax competition
within regions is different from tax competition across regions, e.g. due to
”global regionalism” of foreign direct investments. This is a crucial question
to answer in order to discuss the desirability of (local) tax harmonization,
for example, within the European Union. Therefore, the study aims to give
hints on the following questions: Is the decline in corporate tax levels in Eu-
rope mainly driven by inner-European tax competition? Or is it (also) due
to pressure from other world regions? The results of this study which makes
use of tax reaction functions (spatial econometrics) indicate that there is ev-
idence for tax competition within Europe (with respect to effective average
tax rates) whereas there is no evidence that European countries compete
with countries from other regions.

JEL Classification Code: H2, H77, H87
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1 Introduction

Cooperate tax levels have fallen substantially in Europe during the last
decades. In Germany, the effective average tax rate (EATR) has fallen from
45.82% in 1990 to 28.40% in 2013. Figure 1 shows the development of
the average EATRs for four world regions which are covered in this study
(Latin America, Europe, Asia-Pacific, North America). The development of
the cooperate effective tax levels in Europe appears most remarkable. The
top line, which represents the European countries, shows that the EATR
has fallen substantially from above 30% in 1996 to just above 20% in 2012.1

The downward trend in taxation levels in Europe is steadily over time, how-
ever, the decline until 2005 is more distinct than afterwards. Unlike in the
other regions, the average EATR in the covered countries in Latin America
has risen slightly over the period from 1996 to 2012. In North America
(USA and Canada) and in the Asia-Pacific region the average EATR has
fallen, however, less dramatically than in Europe. There is a broad litera-
ture which stipulates that the global decline in cooperate tax levels is due to
tax competition. However, none of these studies explicitly ask the question
whether tax competition within regions is different from tax competition
across regions. This is a crucial question to answer in order to discuss the
desirability of (local) tax harmonization, for example within the European
Union. Therefore our study aims to give hints on the following question:
Is the decline in cooperate tax levels in Europe mainly driven by inner-
European tax competition or is it (also) due to pressure from other world
regions?

The investigation of this question deserves special attention for at least
the following reason: The desirability of tax harmonization within the EU
is linked to the relationship of the EU with third countries or other world
regions. In a globalized world, tax competition might not stop at the Euro-
pean border. Tax harmonization would possibly reduce tax pressure within
Europe, however, the pressure from outside - if it exists - would not van-
ish. By harmonizing their tax systems, member states might loose their
flexible possibilities to react to tax changes in countries from other world
regions. Schön (2003, p. 28) describes this as the member states putting
themselves into a ”straitjacket”. On the other hand, Schön (2003) remarks
that the existence of other economic areas could make harmonization within
Europe even more necessary in order to reduce transaction and compliance
cost within Europe and make Europe as a whole more competitive compared
to other world regions. Due to pressure from outside Europe, the positive
effects of tax competition (e.g. disciplining public budgets) would still ap-
ply in an harmonized system. Complementary to this reasoning, Sørensen

1The data set for the European countries includes all ”old” member states (EU15) as
well as all countries of the Eastern enlargements in 2004 and 2007. In addition Switzerland,
Croatia, Iceland, Norway and Turkey are in the data set.
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(2004) sets up a general equilibrium model in which he distinguishes between
global tax coordination and regional tax coordination. In this context he
concludes that ”[with] high capital mobility between the tax union and the
rest of the world, the welfare gain from regional capital income tax coordi-
nation is only a small fraction of the gain from global coordination, even if
the tax union is large relative to the world economy” (Sørensen, 2004, p. 1).

The assessment of these arguments requires substantiated knowledge if
and to which extent tax competition occurs within Europe and between
Europe and other world regions. This paper aims to contribute to these
questions.

Figure 1: Development of EATRs
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2 Literature and Theoretical Background

FDI in the context of regional blocs

There are reasons why tax competition between countries of the same
regional bloc might be more intense than between different regional blocs.
Low trade cost within a regional bloc have effects on the volume and the
location of FDI coming from within the regional bloc and the rest of the
world. A multinational firm which wants to market its products in a region
but which is from outside the region needs to decide to either produce in
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each country of the region, produce in one country within the region and use
that location as export-platform, or export its products from its home mar-
ket (third country). Also companies from within the region need to decide
where to locate most efficiently. Decisive factors for this can be trade costs
and barriers to FDI within and across a regional bloc.Theoretical papers
have analyzed the effects of global regionalism and economic integration on
the choice between exporting and FDI. Motta and Norman (1996) empha-
size the meaning of regional blocs for firms which have a production base
inside or outside a regional bloc. Crucially, Motta and Norman (1996) show
in their model that economic integration within a bloc causes outside firms
to invest in the regional bloc. Furthermore, in regional blocs there is a
case for ”intra-regional export platform FDI, with the investing firm sup-
plying the majority of the countries in the regional bloc by intra-regional
exports” (Motta and Norman (1996, p. 775)). Additionally, Motta and
Norman (1996) point out that FDI activity of inside firms might actually
decrease since they will choose intra-regional exports instead of dispersed
FDI when intra-regional trade cost are sufficiently low. This work has been
preceded by Rowthorn (1992) who analyzes intra-industry trade and invest-
ment under oligopoly and emphasizes the role of the market size and the
extent of trade barriers between the countries concerned. Increasing size of
a foreign market makes it more attractive for a multinational to set up local
production facilities there. Also Motta (1992) and Smith (1987) model the
choice of firms between direct investment and exporting, however, only by
modelling two countries and not by considering regional blocs. In contrast,
Ekholm, Forslid, and Markusen (2003) explicitly analyze the possibility of
export-platform foreign direct investment by setting up a model with three
countries. They show that FDI in a host country can occur when third
countries can be accessed from there via a free-trade area and the parent
firm is located outside. This pattern is confirmed by data on US affiliates
which shows that US affiliates in free-trade areas mainly export to other
countries in that free-trade area. Similarly, Blonigen, Davies, Waddell, and
Naughton (2007) find strong evidence for an export-platform motivation of
US FDI in Europe and, thus, that FDI decisions are not only determined
by the bilateral characteristics but also by the ones of ”third countries”.
Blomstrom and Kokko (1997) indicate that the free trade agreement be-
tween the United States and Canada (CUSFTA)2 appears to have resulted
in less intra-regional FDI between the two countries due to bilateral trade
being a more efficient way to serve the other country’s market. At the same
time there is evidence that both Canada and the United States have become
more attractive for extra-regional FDI from the rest of the world which can
be attributed to export-platform function which the two countries play for

2The Canada-United States Free Trade Agreement (CUSFTA) was agreed on in 1987
and contains mainly the elimination of tariffs and the reduction of non-tariff barriers.
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each other. The interdependencies of FDI flows between countries is likely
to be mirrored in the tax setting behaviour of governments. In our paper, we
particularly want to the test if global regionalism (e.g. in the form of free-
trade agreements or lower physical, legal and regulatory trade costs within
regional blocs), specifically in the European context, is reflected in strategic
tax interaction among governments.

Some of the literature which looks at regional integration and FDI flows
focuses on the European context. Pain (1997) finds out that U.K. direct
investments within the EU have been stipulated by the internal market pro-
gramme since 1990. Crucially, he also found that some U.K. firms have
diverted their investments from the United States into the EU. This gives
micro-level evidence that regional economic blocs do not function indepen-
dently to other regional blocs or the rest of the world but that there are
interdependencies which for instance occur due to export-platform strate-
gies.3 Baltagi, Egger, and Pfaffermayr (2007) argue that economic policy
(e.g. tax policy or regional trade agreements) aimed at attracting FDI in
a subset of host countries (e.g. a region) will not only effect FDI there
but also in other potential locations. They show that the geographical and
qualitative extension of regional trade agreements within Europe have had
significant effects on FDI creation and diversion. They conclude that ”a
sizable stimulus of investment in one country or region eventually causes a
reduction of investment in other countries or regions” (Baltagi, Egger, and
Pfaffermayr (2007, p. 24)). Thus, countries and regions compete for FDI
and we want to find out how governments take this into account when set-
ting taxes. In fact, Raff (2004) exactly draws this connection between tax
and FDI competition in a specified regional arrangement in his theoretical
contribution on ”Preferential Trade Agreements and Tax Competition for
Foreign Direct Investment”. He shows in a model with three countries where
two of them represent members of a preferential trade regime and the other
represents the rest of the world that FDI might increase in the integrated
region. Countries within the integrated economy might have an incentive
to attract FDI from the rest of the world by a favourable tax environment.
This setting is relevant for our paper and reflects patterns in the real world
where trade within regional blocs is likely to be less costly than across re-
gions but at the same time tax policies within regions are hardly harmonized.

Redoano (2014) also picks up this point and is closely related to our
paper as it also focuses on the European context. The main hypothesis
stipulates that ”the lower cost of cross-border FDI between EU member
countries, on the one hand, and the lack of tax harmonization programs be-

3Baldwin, Forslid, and Haaland (1995) also confirms the possibility of investment di-
version in the European context.
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tween members, on the other hand, should cause EU countries to compete
more intensively for FDI amongst themselves than with countries outside
the EU. This might in turn cause them to react more to each others’ taxes
than to taxes of countries outside the EU” (Redoano (2014, p. 354)). The
paper develops a theoretical model which reflects this intuition and differen-
tiates bilateral FDI investments between member states, between member
and non-member states, and between non-member states solely. The FDI
decision and its volume depends on the taxes levied in the host country and
the cost of the cross-border investments which might be of physical, legal or
regulatory nature. The model predicts that EU member states react more
to each others taxes than they do to non-member states. This is empirically
confirmed on the basis of an exclusively European dataset. In our paper
we go one step further and analyze in how far tax competition within Eu-
rope and between Europe and the rest of the world differs. When doing
so, we do not explicitly model membership in a free-trade areas but more
generally membership in a region. Regional blocs can be distinct from each
other for several reasons: Firstly, distance between countries of the same
regional bloc is often smaller than across blocs. Secondly, cultural barriers
within a regional bloc are likely to be smaller and consumer preferences to
be more similar which makes export-platform strategies within regions more
attractive than across regions. This potentially feeds back to the tax setting
behaviour of governments as argued by Raff (2004) and Redoano (2014).
However, the intensity and existence of strategic tax interactions depend
on a range of determinants like the ”accessability” of a regional bloc from
outside as well as the extent of FDI and trade liberalization within the bloc.
Ex-ante it is not possible to answer the question if the decline in corporate
tax levels in Europe is mainly driven by inner-European tax competition or
whether European countries also react to the tax levels of other countries
from other world regions.

Tax Competition Literature

The previous tax competition literature has rather neglected these ques-
tions. The theoretical strand of the existing literature tries to identify as-
sumptions and conditions, under which different possible consequences of
tax competition occur (for example a race to the bottom).4 Other papers
theoretically determine in which dimension (e.g. statutory tax rates) coun-
tries compete with each other.5

Descriptive approaches have shown how various tax parameters have de-
veloped over the last centuries. Elschner, Heckemeyer, and Spengel (2011)

4E.g. Zodrow and Mieszkowski (1983), Gordon (1986), Razin and Sadka (1991) and
Zodrow (2006).

5E.g. Haufler and Schjelderup (2000), Devereux, Lockwood, and Redoano (2008), Fuest
and Hemmelgarn (2005) and Becker and Fuest (2011).
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point out that the effective cooperate taxation has declined substantially
from 1998 to 2009 in the EU. Devereux, Griffith, and Klemm (2002) de-
termine that the average statutory tax rates in Europe and the US have
declined significantly from 48% to 35%. However, the tax base has been
broadened at the same time which explains that tax revenues and effective
tax rates have declined less than tax rates.6

Another strand of literature tries to investigate strategic interactions
among countries by using tax reaction functions. Devereux, Lockwood, and
Redoano (2008) analyse for 21 OECD countries if they compete with re-
spect to their cooperate taxes. They find strong evidence for international
tax competition in statutory tax rates. States also seem to interact with re-
spect to the effective tax rates; evidence for this is weaker though. The study
does not show whether the results are driven by certain country constella-
tions or country clusters and therefore is not able to address the research
questions which this paper poses. Egger and Raff (2014) develop a theo-
cratical model on the strategic interaction between countries with respect
to corporate taxation. The model allows for two dimensions of interactions,
i.e. interaction in tax rates and tax bases. The contribution is novel as it
allows the countries to pursue two (competitive) aims with setting its tax
parameters, namely attracting foreign FDI and increasing the size of the in-
vestments. In their empirical contribution they precisely estimate the slopes
of the tax policy reaction functions and show in a counterfactual simulation
that the changes in the countries’ tax rates and bases are a consequence of
the increased regional trade integration.

In the European context Crabbé and Vandenbussche (2008) analyse by
means of tax reaction functions whether EU-15 member states which are
geographically close to the at the time ten new member states, react more
strongly to their tax levels than to the other EU-15 countries. The analysis
shows that direct neighbours of the new member states react more strongly
to the tax level of the candidate countries than non neighbouring countries
of the EU-15 group do. Another study by Davies and Voget (2008) con-
cludes that the extension of the EU has intensified tax competition. The
authors differentiate between EU countries and non-EU countries. Further
distinctions between EU candidate countries and countries from other world
regions are not made. Therefore, it is not possible to answer the question
whether EU states compete with other world regions. An earlier study by
Altshuler and Goodspeed (2002) is closely related to our research question as
it poses the question whether the US acts as a Stackelberg leader for the Eu-
ropean countries. They find that European countries do react to the US tax
level. However, the measure of taxation, corporate tax revenues divided by

6Also see Gorter and de Mooij (2001) who find a broadening of the tax bases in Europe
and Becker and Fuest (2011) who also confirm this and show that firm mobility might be
a reason to deviate from investment neutrality. Devereux (2007) shows the development
of statutory tax rates of the OECD countries from 1965 to 2004.
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GDP, is only an indirect measure of the effective average tax rate. Further-
more, the dataset mainly consists of the cold war era and does not contain
the new member states.7 A further study by Overesch and Rincke (2011)
also focuses on the European context but not on the relationship between
European countries and the rest of the world. In their empirical analysis
they consider European countries and find strong (weak) evidence for com-
petition in statutory tax rates (effective average tax rates). Given that the
dataset only consists of European countries the paper cannot address the
questions raised in this paper. As mentioned before, Redoano (2014) sets
up a model which models EU membership ”as a reduction in ’distance’ be-
tween countries” (Redoano, 2014, p. 1). One of the model predictions is
that EU member states react more to other EU member states taxes than
to Non EU members’ taxes. This is empirically tested on a panel dataset
of Western European countries and mainly confirmed. In our paper we go
one step further and analyze in how far tax competition within Europe and
between Europe and the rest of the world differs.

7Therefore, the (external) validity of the results with respect to today’s time seems
limited.
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3 Empirical Methodology

The tax competition literature cited in section 2 makes use of tax reac-
tion functions to detect strategic interaction among countries. Tax reaction
functions assume that a country’s i level of cooperate taxes is a function
of the level of cooperate taxes in the other countries. Theoretically, it is
possible that country i reacts differently to all the other individual coun-
tries. However, most of the literature which uses tax reaction functions
makes the assumption that country i reacts to the average level of cooper-
ate taxation of all other countries. This assumption is mainly due to data
limitations since in the case of country specific response possibilities the
number of coefficients to be estimated would equal the number of countries
to be considered. Due to the high number of coefficients, this is no feasi-
ble estimation strategy. The literature has solved this problem by building
an average of the tax levels of all other countries and making an ex-ante
choice about the weighting of the elements in this average. Thus, the vari-
able of interest is the weighted average tax level of all the other countries
(i.e. other than i). In this case, there is just one coefficient to be estimated
which then captures how country i reacts to the average tax rate of all the
other countries. For example Devereux, Lockwood, and Redoano (2008) use
one average when testing whether or not there is international tax compe-
tition. In our paper, we use specifications which allow for more than one
average in order to detect which country constellations and which regions
drive the results. Furthermore, for some regressions we will use subsamples
in order to be able to address our research questions. With respect to the
weighting matrix, there have been different approaches in the literature, e.g.
model-based choices with weights according to GDP or trade flows. How-
ever, these weighting variables might be related to the corporate tax levels
themselves and therefore be endogenous. This threatens the validity of the
results. Recently, Klemm and Parys (2012) have used uniform weights and
Redoano (2014) distance weights. We choose to use both uniform and dis-
tance weights in our specifications since they circumvent the endogeneity
problem. We present results for both weighting specifications which allows
assessing the robustness of the results.8

However, beside the average taxes of the other countries, the tax level
of a country might also be determined by its own tax level in the previous
period if countries face adjustment costs when changing their effective aver-
age tax rate (EATR). Consequently, they adjust their EATR only gradually
when exogenous factors change and do not jump into a new equilibrium
instantly. Therefore, we assume a dynamic model with the lagged depen-

8Overesch and Rincke (2011) and Crabbé and Vandenbussche (2008) also use distance
weights in their main specifications.
As distance measure we use simple geodesic distances provided by the research institute
CEPII.
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dent variable as explanatory variable. Dynamic models in this or similar
circumstances have been applied before, for example by Klemm and Parys
(2012) in a taxation context or by Foucault, Madies, and Paty (2008) in the
context of public spending interactions in French municipalities. Contrarily,
the above cited papers of Devereux, Lockwood, and Redoano (2008), Crabbé
and Vandenbussche (2008) and Davies and Voget (2008) do not consider dy-
namic models. However, our results show that a governments’ choice on
their countries’ EATRs is highly path-dependent.

In our specification, the EATR of country i=1,..., N at time t=1,..., T is
denoted by τit where N denotes the number of countries and T represents
the number of time periods. The tax reaction function of state i can be
written as (baseline specification):

τit = γτit−1 + δ
N∑
j=1

wijτjt +Xitβ + ρt+ αi + εit (1)

where αi is a country-specific fixed effect, ρt represents a linear time trend
and εit is an idiosyncratic error.

The EATR of country i is a function of the average EATR of its competi-
tors, which is represented by the ”spatial lag” term

∑N
j=1wijτjt where wij is

the weight with which country j’s EATR (τjt) goes into the average EATR
(wij = 0 if i = j). Xit represents a vector of time varying control variables
which are expected to influence the EATR and which represent sensible con-
trols in order to make the variable of interest (spatial lag) uncorrelated with
the error term.9

The dynamic nature of the specification imposes (internal) validity prob-
lems. In an ordinary OLS regression, the country-fixed effect in the error
term causes the lagged dependent variable to be upward biased. The prob-
lem of endogeneity does not vanish when using fixed-effects OLS estimation
as Nickell (1981) has shown. Also, drawing on a fixed-effects model which
uses demeaning to purge out the country-fixed effect in the error does not
solve the problem since it will make the demeaned error and the lagged de-
pendent variable being correlated.10 In a random effects model the same
issue arises. Dynamic panel data estimators tackle this problem by con-
structing first differenced regression equations. In such a specification, the

9We do not include time dummies since they would almost be identical to the spatial
lag in case of uniform weighting. The time dummy would represent the average tax level
in a given year. The spatial lag, in turn, also represents the average tax level in a given
year except that it does not include the tax level of the county which is explained in the
regression. Due to the high multicollinearity between the spatial lag and the time dummy,
the spatial lag could not be interpreted sensible in this case. Klemm and Parys (2012)
also use a linear time trend due to this problem. Please also see Elhorst (2010) for this
point.

10The consideration of appropriate control variables does not solve this problem.
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error term and the first differenced lagged dependent variable are still cor-
related, however, this can be circumvent by instrumenting the difference of
the lagged dependent variable by lags of its levels (or differences).

In tax reaction functions, whether they are assumed to be dynamic or
not, a second major endogeneity concern occurs. The spatial lag (average
weighted tax level of the other countries) is endogenous by assumption since
tax reaction functions actually claim that countries interact with each other.
Thus, the idiosyncratic error term of country i is correlated with the spatial
lag as country i itself has an influence on the tax setting behaviour of the
other countries. This problem is inherent in the methodology of reaction
functions. The literature deals with this problem by instrumenting the spa-
tial lag by the averaged covariates of all other countries. This approach is
chosen for example by Devereux, Lockwood, and Redoano (2008), Davies
and Voget (2008), Klemm and Parys (2012) and Redoano (2014). These
covariates qualify as instruments as they are uncorrelated with a country i’s
idiosyncratic error term but are correlated with the other countries’ tax lev-
els. The covariates of the other countries are averaged by the same weighting
scheme which is used to construct the spatial lag (in equation (1)).11

Both endogeneity problems described above can be tackled efficiently by
system GMM estimation as proposed by Blundell and Bond (1998). System
GMM uses lagged levels for instrumenting current differences and lagged
differences for instrumenting current levels. Furthermore, it allows for the
inclusion of exogenous variables as instruments which are not part of the
regression specification which is appropriate for our setting.12 System GMM
has also been applied recently by Klemm and Parys (2012) in this context.
Furthermore, Madariaga and Poncet (2007) apply this method in the context
of FDI spillovers and Foucault, Madies, and Paty (2008) in the context of
public spending interactions.

The Hansen J test of overidentifying restrictions allows us to check
whether the instruments are correlated with the residuals. The null hypoth-
esis that there is no correlation between instruments and residuals cannot
be rejected for any of the regressions conducted in the analysis. To check

11Please see Section 7.2 in the Appendix for an illustration in matrix notation.
12I.e. it is relevant for using the covariates of the other countries to instrument the

spatial lag.
For instrumenting the endogenous variables, we use the second and third lag in the

transformed equation (difference equation) and the first, second and third lag for the
level equation. Leaving out the first lag in the transformed equation is due to the fact
that observations would be lost otherwise. This is the standard approach for endogenous
variables as described by Roodman (2009, p. 124). Furthermore, we restrict the number
of instruments by only using up to three lags in order to keep the number of instruments
manageable as suggested by Roodman (2009, p. 124). This lag specifications applies to all
regressions which we run, thus our results are not driven by varying the lag specification
among the regressions. The robust option is used in order to produce errors which are
robust to heteroskedasticity and ”arbitrary patterns of autocorrelation” within countries
(Roodman, 2009, p. 123).
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for autocorrelation in residuals, the Arellano and Bond (1991) statistics on
first and second order autocorrelation of the first-differenced residuals is em-
ployed. The second order correlation is relevant in our case since our model
is specified in first-differences and we want to check for autocorrelation in
levels.13

4 Data

Country coverage

Our (balanced) panel data set covers 46 countries over the period 1996
to 2012. The data set consists of four world regions, namely Europe, North
America, the Asia-Pacific region and Latin America. Naturally, the Eu-
ropean region makes up for the majority of the 46 countries.14 Since we
primarily want to look at competition in FDI, the effective average tax rate
(EATR) is the relevant measure as argued by Devereux and Griffith (1998,
p. 337) and Devereux and Griffith (2003).15

Development of Effective Average Tax Rates

EATRs are strongly correlated with statutory tax rates. However, EATRs
also take into account depreciations methods for assets and valuation meth-
ods for inventories.16 This can be important when governments do not only
interact with respect to statutory tax rates but also use favourable depre-
ciation to become more attractive for FDI. Section 7.1.1 in the appendix
explains our data sources and computation assumptions.17 The data on the
EATRs shows that the average EATR in Europe has decreased significantly
from 1996 to 2012 (Figure 1 in section (introduction)). It is insightful to
have a closer look at this development descriptively. Table 7.1.2 in the Ap-
pendix shows that there have been considerable changes from 1996 to 2012.
The mean EATR of the EU28 has fallen from 29.5% in 1996 to 20.4% in
2012. There are substantial differences in the EATR of the old (EU15) and
the new member states (EU13). Throughout time the mean EATR of the
EU15 is higher than the one of the EU13. Additionally, the dynamics of
the EATRs are different between the two groups. The new member states
lowered their mean EATR by 7.5 percentage points until 2004 (year of entry
into the EU). Afterwards, they kept decreasing their tax rates, however, the
pace with which they lowered their rates became considerably slower. Over-
all, the reduction of the mean EATR of the EU+13 has been 3.9 percentage

13We cannot reject the null hypothesis of no autocorrelation at the 10% significance
level for all regressions of this study.

14Table 6 and 7 in the Appendix provide information on the countries covered.
15Davies and Voget (2008) also use EATRs for firms’ location decision.
16In general, the EATR assumes an investment into a profitable project.
17Partly missing yet.
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points from 2004 to 2012. In contrast, the old member states lower their
mean EATR less during the pre-enlargement period but actually slightly
increase their downward dynamic after the enlargement. Overall, the mean
EATR of EU15 and EU13 diverges from 4.1 percentage points in 1998 to
8.1 percentage points in 2004. Afterwards, the difference stays relatively
constant (8.4 percentage points in 2012). Our paper considers these inner-
European developments when conducting the empirical analysis.

Control Variables

For the empirical analysis, we merge the EATR data with a set of time
varying control variables Xit which has been typically used in the literature.
Government consumption expenditure (Gov′t Consumptionit) is supposed
to reflect the need of a government (or society) to generate tax revenues
in order to fulfill its preferences for the provision of public goods and re-
distributive policies.18 We also include demographic variables which might
have an effect on the tax setting of a state, i.e. the share of people living in
urban areas (Urbanit)

19 and the share of the dependents as percent of the
working-age population (Dependencyit)

20.

Table 1: Descriptive Statistics

Variable Unit Mean Std.
Dev.

Min Max Obs. Source

EATR Percent 25.8 7.7 8.3 47.9 748 ZEW/Oxford

Controls:
GDP (ln) USD in Bill. 26.2 1.7 22.3 30.3 748 Worldbank
Gov’t Con-
sumption

% of GDP 18.0 4.5 5.7 29.8 748 Worldbank

Urban Percent 71.8 14.5 26.8 97.5 748 Worldbank
Dependency Percent 49.2 5.1 36.0 66.9 748 Worldbank
Openness (exports + im-

ports)/GDP
0.9 0.5 0.2 3.9 748 Worldbank

Clearly, the openness of an economy potentially affects how strong a
government competes for FDI. Therefore, we include an openness measure
which has been used in the literature before (i.e. Overesch and Rincke
(2011)). This is computed by dividing the sum of imports and exports by
GDP (Opennessit). However, the effect of this openness measure is not

18In a similar setting this has also been used by Davies and Voget (2008) and Redoano
(2014).

19Among others this variable has also been used by Devereux, Lockwood, and Redoano
(2008) and Davies and Voget (2008)

20Indirectly, this measure has also been employed by Overesch and Rincke (2011) and
Crabbé and Vandenbussche (2008). However, they use two separate variables (the share
of young and old people to the population). Davies and Voget (2008) and Redoano (2014)
use the dependency measure directly.
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unambiguous in our view since high trade volumes can also indicate that
multinational find it more attractive to serve the market by imports rather
than through direct investments as argued in section (2). To control for
the size of an economy and thus for its possible market power we include
the GDP (in constant USD) of the respective country (GDPit)

21. Table 1
provides descriptive statistics on these covariates and the EATR.

5 Results

Global Tax Competition

The first specification reflects the presented baseline regression in sec-
tion 3. Thus, the EATR of country i is explained by the the weighted
average EATR of all other countries. The results in column 1 (uniform
weighting) and 2 (distance weighting) of Table ?? indicate that there is
international tax competition. The single spatial lag is positive and signif-
icant at the 5% level with uniform weights and at the 1% level with the
distance weights. Although the international tax competition literature has
collected numerous evidence for the presence of international tax competi-
tion, none of these studies has actually done this for the measure of EATR
in a worldwide dataset. Davies and Voget (2008) use a very similar dataset
and also measure tax competition with respect to EATR. However, they
find no significant effect when just using one spatial lag (Davies and Voget,
2008, p. 26 columns 2 and 3). In contrast to this study they choose a static
setting. This might be a first indication that specifying a dynamic model
matters. The assumption that states adjust their tax parameters only grad-
ually towards a new equilibrium is confirmed by a very high and significant
estimated coefficient of the lagged dependent variable in Table ??.

The result of an estimated spatial lag coefficient which is positively sig-
nificant raises two questions: Firstly, does this result also hold when just
looking at European countries? And secondly (and the other way around),
does this result also hold when excluding European countries from the data
set? Our first results and the results of for example Devereux, Lockwood,
and Redoano (2008) might be driven by European tax competition and are
therefore not actually evidence for worldwide tax competition.22 Column 3
(uniform weighting) and 4 (distance weighting) of Table ?? address this (sec-
ond) question by conducting regressions which exclude all European coun-
tries. In this case the spatial lag turns insignificant for both specifications
(uniform and distance weighting). Thus, from this perspective the result

21Redoano (2014), Egger and Raff (2014) and others also use this control variable in
comparable settings.

22Aside from that, Devereux, Lockwood, and Redoano (2008) look at statutory tax rates
and EMTRs instead of EATRs as relevant measures for tax competition.
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Table 2: Global tax competition vs. global tax competition without Europe

(1) (2) (3) (4)
Dependent variable τit All countries Without Europe

uniform distance uniform distance

Lagged EATR 0.807*** 0.824*** 0.862*** 0.865***
[0.035] [0.031] [0.056] [0.041]

Average EATR (Spatial Lag) 0.418** 0.251*** 0.327 0.017
[0.204] [0.088] [0.306] [0.054]

Gov’t consumption (lag) 0.002 0.010 0.079 0.061
[0.031] [0.051] [0.054] [0.039]

Urban (lag) 0.026* 0.004 0.003 -0.006
[0.016] [0.023] [0.007] [0.007]

Openness (lag) 0.293 -0.148 -1.026 -1.452
[0.349] [0.537] [1.046] [1.073]

GDP (lag and ln) 0.601*** 0.341** 0.297* 0.151
[0.109] [0.162] [0.160] [0.148]

Dependency (lag) 0.056** 0.066 0.063** 0.080**
[0.026] [0.044] [0.027] [0.032]

Time Trend 0.110 0.083 0.069 0.016
[0.106] [0.054] [0.080] [0.049]

Constant -248.176 -180.306* -155.825 -36.366
[218.773] [108.155] [170.321] [96.755]

Observations 704 704 208 208
Number of countries 44 44 13 13
Hansen test P-value 0.999 1 1 1
AR(1) P-value 0.0195 0.0225 0.0160 0.0108
AR(2) P-value 0.113 0.119 0.891 0.830

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1
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of international tax competition might be driven by the group of European
countries. Theoretically, however, it is conceivable that the last result is not
so much a sign for tax competition being a specific European phenomenon
but rather a sign for tax competition taking place within regional blocs than
across regions. This might be due to lower costs for market access (and the
possibility of export-platform FDI strategies), higher information flows or
lower cultural burdens within regional blocs. The uniform specification in
column 1 of Table ?? assumes that tax competition between countries of
the same region and countries from different world regions is the same. The
distance specification indirectly allows for differences by giving more distant
countries a lower weight. However, this does still not allow for structural
differences in tax competition within and between regional blocs.

Regional Tax Competition

Table 3 presents results when regressing the EATR of country i on the
weighted average EATR of the countries in its own region. There is some-
what mixed evidence for the general existence of tax competition within
regions. The spatial lag of the uniform specification is significant whereas
the one of the distance specification does not turn out significant at the
10% significance level (column 1 and 2 of Table 3). The economic effects
appear to be quite small in both specifications (below 0.1). When excluding
the European countries from this exercise in column 3 and 4 of Table 3,
the spatial lag in both specifications turns insignificant. This indicates that
there is no evidence for general tax competition between countries within
a region.23 In fact, it rather seems that tax competition primarily plays
a role in Europe. This calls for running an analysis which only considers
European countries. This is done in column 5 and 6 of Table 3. Now, the
spatial lag turns positively significant in both regression specifications. Con-
sistently, the economic effect of the spatial lag appears considerably larger
than before and they are statistically more robust. With respect to the other
variables in the regressions produced in Table 3 the picture is relatively con-
sistent: The coefficient estimate for the lagged dependent variable is always
highly significantly different from zero and above 0.8. Like in Table ?? there
is evidence that the level of GDP (in logarithms) and the dependency ratio
explain the level of the EATR.

The result of tax competition within Europe is in line with the literature.
However, it is different with respect to the details. Overesch and Rincke
(2011) find evidence for inner-European tax competition, however, only with
respect to statutory tax rates. They also test for competition in EMTRs and
EATRs but find no robust evidence in these cases. This is not necessarily

23However, this empirical finding might be solely due to the lower number of observations
and therefore the lower statistical power. If this was the case, one would nevertheless have
no general evidence for regional tax competition.
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Table 3: Regional tax competition

(1) (2) (3) (4) (5) (6)
Dependent variable
τit

All countries Without Europe European countries

uniform distance uniform distance uniform distance

Lagged EATR 0.889*** 0.864*** 0.911*** 0.905*** 0.825*** 0.829***
[0.024] [0.033] [0.031] [0.032] [0.052] [0.047]

Average EATR
same region

0.084** 0.052 -0.028 -0.040 0.385*** 0.212**

[0.035] [0.033] [0.034] [0.033] [0.142] [0.100]
Gov’t Consumption
(lag)

0.027 0.021 0.021 0.024 0.032 0.040

[0.023] [0.029] [0.030] [0.030] [0.033] [0.033]
Urban (lag) 0.015 0.018 0.006 0.006 0.053 0.046

[0.010] [0.013] [0.005] [0.004] [0.040] [0.037]
Openness (lag) 0.192 0.041 -0.943 -1.007 -0.007 -0.351

[0.180] [0.223] [0.648] [0.684] [0.479] [0.557]
GDP (lag and ln) 0.237** 0.285*** 0.112 0.115 0.399*** 0.249*

[0.097] [0.099] [0.089] [0.087] [0.147] [0.144]
Dependency (lag) 0.054*** 0.054*** 0.032** 0.028* -0.036 -0.034

[0.015] [0.017] [0.015] [0.016] [0.058] [0.055]
Time trend 0.001 -0.024 -0.014 -0.020 0.132 0.053

[0.026] [0.029] [0.033] [0.032] [0.091] [0.057]
Constant -13.041 38.539 26.922 39.165 -282.21 -116.62

[53.151] [57.792] [65.365] [63.029] [186.645] [114.874]

Observations 704 704 208 208 496 496
Number of ID 44 44 13 13 31 31
Hansen test P-value 1 1 1 1 1 1
AR(1) P-value 0.0210 0.0181 0.0103 0.0113 0.0202 0.0210
AR(2) P-value 0.120 0.115 0.774 0.777 0.0992 0.100

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1

contradicting to our results but is likely due to the fact that they address the
endogeneity of their dynamic specification by using fixed effects. However, as
explained in Section 3 and also by Overesch and Rincke (2011) themselves,
this does not fully solve the endogeneity problem. The result of inner-
European tax competition confirms the results of Davies and Voget (2008)
which are also looking at competition with respect to EATR. They use a
static model whereas our study confirms the result by means of a dynamic
model.
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Tax Competition in Europe - Europe in competition with other
world regions?

Before zooming closer into European tax competition we want to address
the question whether or not there is evidence that European countries react
to the effective tax levels of non-European countries. This question plays
a significant role in the discussion on the advantages and disadvantages of
tax harmonization as argued in the Introduction. Assuming that European
countries react to the level of taxation in non-European countries, full har-
monization of cooperate taxation in Europe could actually put the member
states into a ”straitjacket” which prevents them to flexibly react to tax
pressure from other world regions as argued by Schön (2003, p. 28).24 The
analyses in column 1 and 2 of Table 4 address this question. The EATR of
European countries is regressed on the weighted average EATR of the other
European countries and the weighted average EATR of the countries of the
rest of the world. Consistently with the result from before, the European
spatial lag is positive and statistically significant at the 1% level (for both
types of weighting matrices). Evidence for the relevance of the effective av-
erage tax levels in the non-European countries is not found. The spatial
lag for the non-European countries is not significant at the 10% significance
level. Thus, one can cautionary conclude that there does not seem to be
evidence for tax pressure on European countries from other world regions.
The fall in effective tax rates in Europe can rather for the most part be
attributed to inner-European tax interactions.

With respect to the inner-European tax competition, it makes sense25

to differentiate further between countries belonging to the EU15 and to
the EU+13 in the multivariate analyses. For this we now only explain the
EATR of the EU15 countries on the weighted average EATR of the other
EU15 countries. Column 3 and 4 in Table 4 show that evidence for tax
competition in this setting becomes weak. This is not totally surprising
given that from the descriptives presented in Table 1 in Section 4 most of
the dynamics in the EATRs seem to originate from the new member states
and the interaction between new (EU13) and older member states (EU15).
Thus the data only shows robust evidence for (European) tax competition
when analyzing all countries and their interactions together and not when
only examining parts of it. Column 5 and 6 of Table 4 show results when
regressing the EU15 states additionally on the EATR of the EU1326states
and the EATR of all other states which are not in Europe.27 There is some
evidence that the EU15 countries react to the new member states. However,

24For a thorough discussion on this and related arguments please see Schön (2003).
25Given the development at time of entry of the new member states as described in

Section 4.
26The EU13 group includes Croatia although it only finally joined the European Union

in 2013.
27Thus, Switzerland, Norway and Turkey are not included in this analysis
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this point should not be overemphasized since the spatial lag of the EU12
countries is only statistically significant when weighting by distance. This
is actually related to the results of Table Crabbé and Vandenbussche (2008)
which find that old member states located close to the new member states
react stronger to the new member states’ effective corporate tax levels than
other member states do. Overall, the results can cautiously be interpreted
in the way that the interactions between old and new member states have
driven corporate average tax levels down.
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Table 4: European considerations

(1) (2) (3) (4) (5) (6)
Dependent variable
τit

European Countries EU15 countries EU15 countries

uniform distance uniform distance uniform distance

Lagged EATR 0.833*** 0.871*** 0.797*** 0.833*** 0.801*** 0.838***
[0.052] [0.030] [0.115] [0.068] [0.114] [0.061]

Non European Av-
erage EATR (Spa-
tial Lag)

0.415 0.067

[0.262] [0.207]
European Average
EATR (Spatial
Lag)

0.571*** 0.248**

[0.183] [0.107]
Gov’t Consumption
(lag)

0.034 0.042 -0.042 -0.031 -0.040 -0.024

[0.032] [0.026] [0.071] [0.068] [0.072] [0.053]
Urban (lag) 0.052 0.034 0.057 0.055 0.057 0.046

[0.040] [0.027] [0.044] [0.035] [0.043] [0.028]
Openness (lag) -0.004 -0.352 -0.393 -0.608 -0.395 -0.263

[0.476] [0.501] [0.578] [0.629] [0.582] [0.490]
GDP (lag and ln) 0.394*** 0.150 0.516* 0.398 0.517* 0.352*

[0.145] [0.141] [0.312] [0.252] [0.308] [0.198]
Dependency (lag) -0.036 -0.028 -0.109 -0.087 -0.113 -0.080

[0.058] [0.043] [0.137] [0.102] [0.137] [0.089]
Time trend 0.358** 0.127 -0.100 0.059 0.060 0.098

[0.155] [0.109] [0.190] [0.078] [0.251] [0.096]
Spatial Lag EU15 -0.059 0.220* 0.009 -0.142

[0.344] [0.122] [0.326] [0.119]
Spatial Lag EU13 0.090 0.186**

[0.117] [0.075]
Spatial Lag Non-
European

0.216 0.308

[0.321] [0.255]

Observations 496 496 240 240 240 240
Number of ID 31 31 15 15 15 15
Hansen test P-value 1 1 1 1 1 1
AR(1) P-value 0.0197 0.0260 0.0559 0.0753 0.0581 0.0818
AR(2) P-value 0.101 0.111 0.335 0.355 0.342 0.373

Robust standard errors in brackets; constant included
*** p<0.01, ** p<0.05, * p<0.1
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6 Conclusion

-to be completed-
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7 Appendix

7.1 Data

7.1.1 Computation of EATR

The concept of Devereux and Griffith (1998, 2003) models a hypothetical
investment project of a company and allows to compute the tax burden on
this investment.The model allows to include the most relevant tax provisions
for corporations of a country.28 We include nominal corporation tax rates,
local taxes on profits and surcharges. In addition, real estate, property
and net-wealth taxes are considered. The computations also consider the
depreciation rules for buildings and machinery and the valuation method for
inventories. Overall, the modelled investment is assumed to be financed by
a mix of new equity, retained earnings and debt. In case of debt financing
the possibility of interest deductability is taken into account. With respect
to the underlying economic parameters 5 states the assumptions made when
computing the EATR. The assumptions are listed in Table 5.

Table 5: Assumptions for EATR computation

Types of assets industrial buildings (0.28%), machinery (0.5%), in-
ventories (0.22%)

Source of finance retained earnings (33.33%), new equity (33.33%),
debt (33.33%)

True economic deprecia-
tion (declining balance)

Buildings: 3.1%
Machinery: 17.5%

Lifetime (for tax pur-
poses)

Buildings: 25 years
Machinery: 7 years

Inflation Rate 2%
Real interest rate 5%
Pre-tax rate of return 20%

28Taxation at the level of the shareholder is not taken into account since it does not affect
decisions of corporations when assuming that there is significant international portfolio
investment. Please also see Devereux and Pearson (1995, p. 1660) for this.
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7.1.2 Dataset

Table 6: Dataset European Countries from 1996

Country Country

Austria Latvia
Belgium Lithuania
Bulgaria Luxembourg
Croatia UK
Cyprus Malta
Czech Republic Netherlands
Denmark Norway
Estonia Poland
Finland Portugal
France Romania
Germany Slovakia
Greece Slovenia
Hungary Spain
Italy Sweden
Ireland Switzerland

Turkey

Table 7: Dataset Non-European Countries from 1996

Country Country

North America:
USA Canada

Asia-Pacific:
Australia Korea
New Zealand Japan
China India
Indonesia

Latin America:
Mexico Argentina
Brazil Chile
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7.2 Illustration of tax reaction function and instrumenting
of spatial lag by matrix notation:

Example: (n=)4 countries (A, B, C, D) and (m=)3 control variables (1, 2,
3)
(abstracting from different regions: t = αWt+Xδ + ε)

W =


A B C D

A 0 wAB wAC wAD

B wBA 0 wBC wBD

C wCA wCB 0 wCD

D wDA wDB wDC 0

 t =


tA
tB
tC
tD



X =


1 2 3

A xA1 xA2 xA3

B xB1 xB2 xB3

C xC1 xC2 xC3

D xD1 xD2 xD3

 δ =

δ1δ2
δ3



tA
tB
tC
tD

 =


α(wABtB + wACtC + wADtD)
α(wBAtA + wBCtC + wBDtD)
α(wCAtA + wCBtB + wCDtD)
α(wDDtD + wDBtB + wDCtC)

 +


δ1xA1 + δ2xA2 + δ3xA3
δ1xB1 + δ2xB2 + δ3xB3
δ1xC1 + δ2xC2 + δ3xC3
δ1xD1 + δ2xD2 + δ3xD3

 +


εA
εB
εC
εD
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7.3 Robustness

Table 9: Statutory tax rates: Global tax competition vs. global tax
competition without Europe

(1) (2) (3) (4)
Dependent variable τit All countries Without Europe

uniform distance uniform distance

Lagged statutory tax rate 0.975*** 0.979*** 0.830*** 0.883***
[0.005] [0.001] [0.097] [0.049]

Average EATR (Spatial Lag) -0.160 -0.005 0.324 0.023
[0.227] [0.009] [0.345] [0.050]

Gov’t consumption (lag) -0.061 -0.208 0.100 0.042
[0.053] [0.199] [0.074] [0.041]

Urban (lag) 0.015** 0.017 0.005 -0.003
[0.006] [0.020] [0.008] [0.005]

Openness (lag) 0.600 1.531 -1.277 -1.731
[0.415] [1.532] [1.278] [1.274]

GDP (lag and ln) 0.197** 0.145 0.497* 0.196
[0.084] [0.180] [0.273] [0.176]

Dependency (lag) 0.035* 0.099* 0.072** 0.070**
[0.020] [0.057] [0.033] [0.035]

Time Trend -0.181 0.086 0.067 0.020
[0.288] [0.083] [0.100] [0.051]

Constant 368.504 -179.445 -159.034 -45.716
[597.293] [165.097] [216.032] [99.975]

Observations 704 704 208 208
Number of countries 44 44 13 13
Hansen test P-value 0.995 1 1 1
AR(1) P-value 0.304 0.306 0.0191 0.0134
AR(2) P-value 0.329 0.328 0.659 0.648

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1
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Table 10: Statutory tax rates: Regional and European Tax Competition

(1) (2) (3) (4) (5) (6)
Dependent variable
τit

All countries European countries European countries

uniform distance uniform distance uniform distance

Lagged statutory
tax rate

0.979*** 0.979*** 0.975*** 0.979*** 0.971*** 0.979***

[0.000] [0.000] [0.007] [0.001] [0.010] [0.001]
Average EATR -
own region

-0.005 -0.002 -0.142 -0.003 -0.257 -0.004

[0.005] [0.003] [0.208] [0.007] [0.296] [0.007]
Average EATR -
non-European

-2.282 -0.370

[1.729] [0.386]
Gov’t consumption
(lag)

-0.023 -0.037 -0.056 -0.073 -0.057 -0.066

[0.071] [0.068] [0.123] [0.157] [0.124] [0.154]
Urban (lag) 0.012* 0.014** 0.024 0.031 0.027 0.031

[0.007] [0.006] [0.019] [0.030] [0.021] [0.028]
Openness (lag) 0.411 0.423 0.161 0.136 0.011 0.225

[0.302] [0.303] [0.440] [0.378] [0.490] [0.374]
GDP (lag and ln) 0.088 0.120* 0.102 0.143 0.078 0.180

[0.061] [0.065] [0.083] [0.118] [0.088] [0.117]
Dependency (lag) 0.028* 0.030* 0.010 -0.011 0.006 -0.016

[0.016] [0.016] [0.047] [0.041] [0.045] [0.040]
Time trend 0.097 0.102 -0.169 0.160 -1.140 0.017

[0.113] [0.115] [0.320] [0.151] [1.053] [0.253]
Constant -

198.429
-

209.626
350.567 -

324.156
2,382.605 -26.497

[227.250] [230.022] [664.351] [302.180] [2,198.097][518.475]

Observations 704 704 496 496 496 496
Number of coun-
tries

44 44 31 31 31 31

Hansen test P-value 1 1 1.000 1 1.000 1
AR(1) P-value 0.307 0.307 0.304 0.307 0.303 0.307
AR(2) P-value 0.328 0.328 0.327 0.328 0.348 0.323

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1
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Table 11: Without CH, NO and TR: Global tax competition vs. global
tax competition without Europe

(1) (2) (3) (4)
Dependent variable τit All countries Without Europe

uniform distance uniform distance

Lagged EATR 0.788*** 0.829*** 0.862*** 0.865***
[0.036] [0.032] [0.056] [0.041]

Average EATR (Spatial Lag) 0.380* 0.219** 0.327 0.017
[0.215] [0.088] [0.306] [0.054]

Gov’t consumption (lag) -0.019 0.014 0.079 0.061
[0.035] [0.048] [0.054] [0.039]

Urban (lag) 0.030* -0.000 0.003 -0.006
[0.016] [0.020] [0.007] [0.007]

Openness (lag) 0.197 -0.230 -1.026 -1.452
[0.375] [0.561] [1.046] [1.073]

GDP (lag and ln) 0.612*** 0.358** 0.297* 0.151
[0.128] [0.181] [0.160] [0.148]

Dependency (lag) 0.063** 0.062 0.063** 0.080**
[0.029] [0.046] [0.027] [0.032]

Time Trend 0.085 0.067 0.069 0.016
[0.111] [0.055] [0.080] [0.049]

Constant -196.686 -148.657 -155.825 -36.366
[228.231] [109.078] [170.321] [96.755]

Observations 656 656 208 208
Number of countries 41 41 13 13
Hansen test P-value 1.000 1 1 1
AR(1) P-value 0.0236 0.0268 0.0160 0.0108
AR(2) P-value 0.106 0.112 0.891 0.830

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1
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Table 12: Without CH, NO, TR: Regional and European Tax Competi-
tion

(1) (2) (3) (4) (5) (6)
Dependent variable
τit

All countries European countries European countries

uniform distance uniform distance uniform distance

Lagged EATR 0.886*** 0.860*** 0.808*** 0.827*** 0.818*** 0.865***
[0.024] [0.034] [0.060] [0.055] [0.060] [0.035]

Average EATR -
own region

0.064* 0.026 0.371** 0.214* 0.615** 0.228*

[0.033] [0.028] [0.145] [0.114] [0.240] [0.119]
Average EATR -
non-European

0.453 0.001

[0.333] [0.223]
Gov’t consumption
(lag)

0.009 -0.005 -0.009 0.005 -0.006 0.011

[0.025] [0.030] [0.047] [0.044] [0.046] [0.037]
Urban (lag) 0.017* 0.021 0.064 0.053 0.063 0.041

[0.010] [0.013] [0.048] [0.043] [0.048] [0.030]
Openness (lag) 0.153 0.039 -0.112 -0.405 -0.116 -0.362

[0.186] [0.226] [0.553] [0.624] [0.550] [0.555]
GDP (lag and ln) 0.255*** 0.320*** 0.443*** 0.269* 0.437*** 0.188

[0.098] [0.098] [0.151] [0.141] [0.150] [0.141]
Dependency (lag) 0.055*** 0.055*** -0.042 -0.042 -0.043 -0.035

[0.016] [0.018] [0.077] [0.069] [0.077] [0.055]
Time trend -0.011 -0.042 0.115 0.055 0.389* 0.091

[0.027] [0.029] [0.089] [0.064] [0.212] [0.122]
Constant 11.748 73.567 -

248.809
-

119.704
-

816.864*
-

190.693
[54.376] [58.686] [182.549] [128.264] [438.996] [249.230]

Observations 656 656 448 448 448 448
Number of coun-
tries

41 41 28 28 28 28

Hansen test P-value 1 1 1 1 1 1
AR(1) P-value 0.0241 0.0207 0.0218 0.0228 0.0211 0.0290
AR(2) P-value 0.111 0.105 0.0884 0.0885 0.0929 0.102

Robust standard errors in brackets
*** p<0.01, ** p<0.05, * p<0.1
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