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Abstract

We study the consequences of multinational tax avoidance on the structure of govern-
ment tax revenues. To motivate our analysis, we show that countries with high revenue
losses due to profit shifting have lower corporate tax revenues and rates and higher
indirect tax revenues and rates. To establish causality, we use German municipal data
and analyse how changes in municipal trade tax rates levied on corporate profits affect
local tax revenue structure. Following a trade tax rate increase, we find that munici-
palities with high exposure to aggressive multinationals experience a significant decline
in trade tax revenue levels and shares.!
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1 Introduction

The revelations from Panama and Paradise papers in 2016 and 2017 exposed a sizeable
amount of international tax avoidance by firms, and in particular, multinational corpora-
tions (MNCs). This spurred renewed interest in the literature to calculate the extent to
which MNCs shift profits to tax havens and the scale of potential tax revenue losses to
governments (Bilicka; 2019; Torslgv et al.; 2022; Fuest, Greil, Hugger and Neumeier; 2022;
Garcia-Bernardo and Jansky; 2021). The estimates from the literature suggest these tax rev-
enue losses are large. In this paper, we ask what are the consequences of these tax avoidance
practices for where governments derive their tax revenues from. To answer this question, we
analyse the relationship between corporate tax avoidance and the structure of tax revenues,
both at the country and at the local government level.

We motivate our analysis by looking at the relationship between the amount of profits
shifted by multinationals and the tax revenue structure at the country level. To do this, we
take advantage of the new country-level estimates of profit shifting from Tegrslov et al. (2022).
We have three main findings. First, the larger the amount of profits shifted by multinationals,
the lower the proportion of tax revenues that a country derives from corporations. This is
because MNCs are the largest firms and consequently the largest taxpayers in most countries.
When they choose to move taxable profits away from countries, the corporate tax revenue is
likely to be affected, and taxing domestic firms may not compensate for that. Second, when
corporate tax revenues decline, governments may choose to use other tax instruments to keep
the total tax revenues from declining. We find a positive correlation between the amount of
shifted profits and the share of revenues derived from indirect taxes, such as, for example,
VAT. Third, consistent with the revenue results, we find that countries with a higher share
of shifted profits also have lower corporate tax rates and higher indirect tax rates. These
results suggest that profit shifting may affect the revenue structure at the country level.

To establish a causal relationship between profit shifting and tax revenue structure, we
take advantage of a large variation in municipal trade tax rates across 11,000 municipalities
during the period 2008 - 2019 in Germany combined with data on the geographical presence
of firms from Orbis Bureau van Dijk. Germany provides a good laboratory to study this
issue, as municipalities set their own multipliers on trade tax rates, while the tax rates and
bases are set by the federal government. During our sample period, the resulting effective
trade tax rate varies between 7% and 21%. As this tax is levied on corporate profits, it
imposes a large burden on firms. Municipalities can also choose their own multipliers for

property tax rates. This flexibility in setting two local tax rates independently allows us to



identify the relationship between tax revenue structure and profit shifting at the local level
causally.

Our identification strategy relies on exploring the effects of increases in municipal trade
tax rates across municipalities that are differentially exposed to aggressive MNCs.? Using the
event study approach, we trace the effects of those trade tax rate increases on the share of tax
revenues that come from trade tax and property tax. As a baseline, we compare municipalities
that experienced tax rate increases (treated group) to those that did not (control group),
following Fuest et al. (2018). To understand the importance of profit shifting, we use a triple
difference-in-differences approach in which we compare municipalities that are more exposed
to aggressive MNCs and those that are not relative to the control group before and after
a tax rate increase. We define aggressive MNCs as those having at least one tax haven in
their ownership structure, following the large literature (Bilicka and Scur; 2021; Davies et al.;
2018; Gumpert et al.; 2016; Hines and Rice; 1994). The local exposure to more aggressive
MNCs is defined as a count and a share of subsidiaries that belong to those MNCs relative
to the number of all firms in each municipality.?

We find that following a trade tax rate increase at the municipal level, the level of trade
tax revenues in municipalities that are more exposed to aggressive MNCs falls, even after
controlling for trade tax, property tax rates, and municipal characteristics. We calculate
the elasticity of trade tax revenues with respect to one-minus-the-tax-rate to be -1.2 for
those municipalities that are more exposed to aggressive MNCs. This elasticity is in line
with the elasticities from the literature that estimates the response of a firm’s pre-tax profits
and country tax bases to changes in tax rates to be in the range between -1 and -1.5 (Beer
et al.; 2020). The novelty of this paper, relative to that literature, is in understanding the
implications of profit shifting for the revenue structure. As such, we also consider the effect of
tax rate increases on property tax revenues. We find that municipalities do not compensate
for a reduction in trade tax revenue with higher property tax revenues or rates. Consequently,
they also have a lower share of trade tax revenues in all revenues and a lower level of total
tax revenues. We show that treated and control municipalities experience a similar evolution
of tax revenue structure before the tax rate change, but diverge afterward, which allows us
to causally interpret our findings. Further, we do not find similar effects for municipalities
with a larger share of all MNCs, which we use as a placebo test.

There are two possible mechanisms that can explain why tax revenues decline after a tax

2Note that 94% of all trade tax rate changes at the municipal level were tax increases during our sample
period.
3We also use the share of assets, turnover, and employment these firms have.



rate increase. First, MNCs may choose to move pro ts away from municipalities that levy
larger taxes on them towards their foreign locations. Given that pro ts are mobile across
borders, this can potentially be immediately re ected in tax revenue$.Second, MNCs may
choose to move their a liates and/or business operations away from the municipalities that
levy higher taxes on them. Further, as Bilicka, Qi and Xing (2022) show, pro t shifting may
be accompanied by this reallocation of real operations. Both of these e ects are likely to
be stronger for subsidiaries that belong to more aggressive MNCs. To disentangle the real
operations from the pro t-shifting mechanism, we separately consider the e ects of trade tax
rate hikes on the real business operations of MNCs in the treated municipalities. We do not
nd evidence consistent with the real operations reallocation mechanism, similar to Lichter
et al. (2021). As such, our results suggest that pro t shifting is driving the decline in the
levels and shares of trade tax revenues.

We test the robustness of our ndings in three distinct ways. First, instead of rm counts,
we use the share of assets, employment, and turnover that subsidiaries which belong to more
aggressive MNCs own in each municipality. Our results are consistent with the baseline
ndings, even though this sample likely overstates the importance of larger rms in each
municipality.®> Second, given the staggered and heterogeneous nature of the tax rate increases
across municipalities, we take great care to test the validity of our two-way xed e ects
estimates using various newly proposed methods. Our baseline estimates rely on comparing
the sample of municipalities that only increased their tax rate once during the sample period
to those that did not change their tax rate at all during the sample period. We show that
including all of the municipalities does not change out results, as the Goodman-Bacon (2021)
decomposition reveals that they mostly rely on the comparison of never treated with treated
units. We then provide event study results that account for the negative weights that the
staggered and heterogeneous nature of reform introduces by implementing the Callaway and
Sant'/Anna (2021); De Chaisemartin and d'Haultfoeuille (2020); Sun and Abraham (2021)
estimators and nd they do not a ect our conclusions based on the baseline estimates.

Third, we empirically tackle the issue of tax competition across municipalities. Given the
evidence that municipalities, especially smaller ones, can set their tax rates in response to
changes in rates of neighbouring municipalities (Buettner; 2003), we control for neighbouring
tax rates, as well as weight our results by population. Again, none of these adjustments

“Note that given that taxable pro ts are apportioned according to the share of wages across municipalities
within Germany, we do not expect rms to move pro ts across municipalities.

5This is because predominantly larger subsidiaries report nancial information in Orbis data, while do-
mestic rms tend not to report any.



signi cantly change the magnitude of our baseline estimates. Further, Becker et al. (2012)
show that German municipalities can use local tax rates to attradtoreign MNCs as a source

of skilled labor, physical capital, and local business tax income. This raises issues of reverse
causality when considering the impact of tax rate changes on municipal revenues. However,
in our context, competition amongst municipalities for those more aggressive rms is unlikely
to yield much local business tax revenue, due to the potential pro t-shifting activities of those
rms. Empirically, we nd that following a trade tax rate increase there is no change in the
average trade tax rate of municipalities that neighbour the municipality that is exposed to
more aggressive MNCs. Hence, we argue that tax competition, and consequently, reverse
causality, are not a potential threat to our speci c identi cation strategy.®

Taken together, our country- and municipal-level estimates suggest that the ability of
rms to shift pro ts is strongly related to tax revenue structure and has potential distribu-
tional consequences. At the country level, it is related to the share of revenues derived from
corporate vs indirect taxes. At the municipal level, it is causally linked with lower revenue
shares coming from corporations through the trade tax. As such, prot shifting a ects the
tax revenue structure and, in particular, the share of revenues coming from corporations.
This matters from a policy perspective, as it suggests that countries that are more exposed
to pro t-shifting multinationals, may choose to rely more on indirect taxes. To the extent
that indirect taxes can be viewed as more regressive (Crawford et al.; 2010; Decoster et al.;
2010), this may amplify the inequality in countries that lose more tax revenue due to prot
shifting.

This paper contributes to the literature analysing the e ects of tax rate changes on local
tax revenues. Fajgelbaum et al. (2019) nd that heterogeneity in state tax rates leads to
aggregate welfare losses and Swarez Serrato and Zidar (2018) estimate the e ects of tax rates
and tax bases on state tax revenues more generally. In our paper, we focus on implications of
pro t shifting for this relationship. As such, we ask what happens to tax revenues when rms
shift pro ts away from a country or municipality that increases tax rate on corporations.

More broadly, we also build on the existing studies that analyse the magnitude and
consequences of pro t shifting for tax revenues and other margins (Dharmapala and Riedel,
2013; Dowd et al.; 2017; Grubert and Mutti; 1991; Hines and Rice; 1994; Huizinga and Laeven,;
2008; Weichenrieder; 2009; Wier and Erasmus; 2022). First, recent work has estimated the

5Note that we nd that after the tax rate increase in a municipality with a low share of subsidiaries that
belong to more aggressive MNCs, there is a reduction in the average tax rate of neighbouring municipalities,
which suggests that tax competition may occur, as Becker et al. (2012) imply, but does not a ect our speci c
research design.



e ects of pro t shifting on tax revenues lost in developed and developing countries (Garcia-
Bernardo and Jansky; 2021; T rsl v et al.; 2022), including the costs of personal and capital
gains tax losses (Garcia-Bernardo et al.; 2022). Further, Bilicka (2019) examines the extent
of disparity between pro ts reported by MNCs and domestic rms in the UK using micro-
level data, while Fuest, Greil, Hugger and Neumeier (2022) show similar magnitudes of losses
for German rms using country-by-country reporting data. Second, growing empirical work
has been focusing on examining the consequences of prot shifting on real rm operations
(Becker and Riedel; 2012; Bilicka, Qi and Xing; 2022; Egger and Wamser; 2015; Grubert and
Slemrod; 1998; Mintz and Smart; 2004; Swarez Serrato; 2018) and the role that local agents
play in facilitating pro t shifting (Bustos et al.; 2022). Findings from this literature suggest
that some pro t-shifting restrictions reduce real business operations of rms in countries
that introduce them or increase the demand for tax advisory services to enable rms to get
around those restrictions. Further, Bilicka, Devereux and Guceri (2022) show that prot
shifting may reduce the cost of investment in productive assets and quantify the resulting
trade-o between investment and tax revenue. On the macro level, these real consequences
have been shown to a ect the estimates of GDP and productivity. Guvenen et al. (2022)
nd that pro t shifting reduces US GDP and productivity estimates in the o cial statistics

and Coppola et al. (2021) nd that o shore issuance reduces the scale of portfolio investment
from developed countries to emerging market companies. However, none of these studies
discuss the consequences of pro t shifting on tax revenue structure.

2 Conceptual framework

How do we expect pro t shifting to a ect tax revenue structure? In this section, we present
three building blocks that connect tax rate changes to rm-level responses, prot shifting,
and tax revenues at both the municipal and country level. We refer to prot shifting as a
practice of MNCs to move pro ts away from high-tax jurisdictions to low-tax jurisdictions,
mostly towards tax havens. Consequently, prots reported by an MNC in a jurisdiction

( corp;i) Ccan be expressed as the dierence between the \real unobserved pro ts";f and
pro ts shifted from the jurisdiction i into tax havens ( sp:)

corpii = i sh;i 1)

Empirical evidence, starting with Hines and Rice (1994), shows that the higher the cor-
porate income tax rate (corp;i; OF its di erence to the tax rate in low-tax jurisdictions where



MNC operates), the higher the amount of pro t shifting ( <»ij) and, consequently, the lower
the reported pro ts. This relationship between corporate tax rates and pro t shifting is likely

to be stronger for MNCs that have ownership links to tax havens { more tax aggressive ones
{ as this indicates an opportunity and ability to engage in pro t shifting (e.g. Gumpert et al.;
2016). This leads us to form our rst hypothesis.

Hypothesis 1 A tax rate increase will reduce the amount of pro ts reported by an aggres-
sive MNC by more than those reported by a non-aggressive MNC.

This hypothesis is the rst building block in our analysis. Since a large body of empirical
evidence supports this hypothesis, we merely con rm these ndings in the context of rms
located in German municipalities between 2008-2019 and report the results using rm-level
data in Appendix C. We summarize our ndings in Table C1 and in Figure C1, where we
show a decline in reported pro tability, e ective tax rates, and the logarithm of tax paid
for subsidiaries of more aggressive MNCs after a tax rate increase in a given municipality.
We de ne a more aggressive MNC as one that has a tax haven subsidiary in its ownership
structure. We also show no signi cant e ects on real rm-level operations. In what follows, we
focus our analysis on testing the implications of tax rate changes on municipal and country-
level tax revenue structure, rather than rm-level outcomes.

What are the consequences of pro t shifting for tax revenue structure? Let us de ne total
tax revenue,T;, of a governmenti, either at the country or municipality level, as:

X
T = corp;i corpii (Bt;i t;i); (2)
t

which is comprised of rm-level corporate tax revenues, computed as the product of the tax
base corpi and tax rate o, and the revenues from other taxes, which are all equal to
the product of the corresponding tax bas8;; and tax rate ;. Since the corporate tax base
is the di erence between the actual unobserved pro ts and pro ts shifted by multinationals,
the e ect of pro t shifting on tax revenues follows.

Hypothesis 2  An increase in pro t shifting reduces corporate tax revenues.

The existing literature attempts to quantify the magnitude of the corporate tax revenue lost
due to pro t shifting. Although no de nitive estimate exists, most studies point to a range
of tens to two hundreds of billions of US dollars lost annually (e.g., Bilicka; 2019; T rslv



et al.; 2022; Fuest, Greil, Hugger and Neumeier; 2022; Garcia-Bernardo and Jansky; 2021).
The consequences of pro t shifting for corporate income tax revenue are also substantial for
Germany speci cally (e.g., Fuest, Hugger and Neumeier 2022; Godar 2021; Weichenrieder
2009).

What are the implications of Hypotheses 1 and 2 for country and municipal revenues?
The larger the amount of pro t shifted by MNCs, the lower the corporate tax revenue at the
country level. At the municipal level, following a tax rate increase, we expect municipalities
with a larger share of more aggressive MNCs to reduce the amount of pro ts reported in that
municipality by a larger amount (Hypothesis 1) and, consequently, we expect to see lower
corporate tax revenues in municipalities more exposed to those aggressive MNCs (Hypothesis
2).

Following this revenue loss, do governments actively try to compensate for the lost cor-
porate tax revenues with other tax instruments to increase tax revenues collected from other
sources? For example, Slemrod and Wilson (2009) present a model in which governments
of non-haven countries attempt to limit the transfer of tax revenue from capital taxation
to parasitic tax havens. This implies that in the presence of corporate tax revenue losses
induced by pro t shifting, governments may reduce their overall levels of public expenditures
or may rely more heavily on the taxation of labour rather than capital. Further, in their
model Alvarez-Martnez et al. (2021) estimate the scale of prot shifting by assuming that
government revenues remain constant. Speci cally, any decrease in the corporate income tax
revenues due to prot shifting leads to a reduction in consumption taxes (i.e., value-added
tax rates) which is welfare decreasing. Consequently, in our context, if no changes to tax
rates or tax bases for other types of taxes occur, this may lead to a reduction in government
expenditures or an increase in government de cits, if the corporate tax revenue remains low.

At the country level, instruments available to governments include personal, indirect (e.g.,
VAT), payroll, or property tax rates. Else, countries can choose to expand tax bases. In the
context of Germany, at the municipal level, the only available instrument is the property tax
rate, since the tax base and all other tax rates are determined at the country level. This
leads us to form our nal hypothesis.

Hypothesis 3  Governments increase tax revenue from other sources in response to prot
shifting. If they do not do that, they will need to reduce expenditures or increase debt.

’Authors show that such increased taxation of labour creates an additional source of deadweight loss and
is thus welfare decreasing



The implications of Hypothesis 3 at the country level are that increase in prot shifting

Is likely to increase tax revenues coming from alternative tax revenue sources, outside of
corporate tax revenues. At the municipal level in Germany, an increase in the municipal
corporate tax rate that increases prot shifting and reduces corporate tax revenues may
increase revenues coming from property taxes. Whether governments choose to do that is an
empirical question of interest that we explore in this paper.

At the country level, governments have a wider variety of tax instruments, as well as
borrowing capacity and exibility, at their disposal to make changes that would compensate
for the lost corporate tax revenues. As such, one may expect that country governments may
be more successful in maintaining the overall tax revenue constant than municipality gov-
ernments. At the municipal level in Germany, it is possible that having only one instrument
{ property tax rate { may not be su cient enough and municipalities may lose overall tax
revenue when exposed to prot shifting. This may have implications for local expenditures
and borrowing.

3 Motivation: country-level estimates

We start our analysis by showing simple country-level correlations between the new estimates
of prot shifting and tax revenue structure. We focus on tax revenue shares coming from
corporations, individuals, sales of goods and services (and VAT), and others. Note that we
do not claim causality here, but simply present cross-country correlations suggestive of the
mechanism we explore causally at the municipal level.

Data and methodology The main data source for the country-level tax structure is the
UNU-WIDER Government Revenue Dataset (2021) which we complement with the IMF
Government Finance Statistics (2021) and the UNCTAD statistical data (2021). We obtain
tax rates from the KPMG Tax rates online data (2021). The combined dataset includes
country-level information on the tax revenue structure, GDP per capita, population, inward
stock of foreign direct investment, top corporate, individual, and sales tax rates, and employer
and employee social security tax rates.

We combine this data with country-level pro t shifting estimates, relying on the leading
set of estimates from T rsl v et al. (2022). They compare the pro ts-to-wage ratio of foreign
and local rms, using foreign a liates statistics to show that a liates' of foreign MNCs are
substantially more pro table than local rms in a nhumber of low-tax countries. From this
di erential pro tability, they derive time-series estimates for 2015|2018. Giventhat T rsl v
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et al. (2022) estimates vary across years in a non-systematic manner, we do not rely on the
time series variation but rather pool these across years. Hence, we estimate the following
equation as a baseline for our analysis:

Yi = ot 1T+ X+ ¢+ it (3)

whereY; is a set of tax structure measures, such as percent of corporate tax revenues in total
tax revenues, percent of individual tax revenues in total tax revenues, percent of indirect tax
revenues in total tax revenues, and other tax revenue contributions (also as shares of GDP);
Ti; is a share of pro ts shifted to tax havens as a percentage of GDP from each country during
the 2015-2018 periodXj; are country-level control variables, ; are year xed e ects, and

it IS an error term. As country controls, we use the logarithm of GDP per capita, the stock
of foreign direct investment as a percent of GDP, the logarithm of population, and employer
and employee social security rates. We also examine the correlations between tax rates and
pro t shifting estimates using tax rates as outcome variables in equation (3).

Baseline correlations In Figure 1, we present coe cient estimates from our simple re-
gression framework, as outlined in equation 3. We summarise results across three di erent
types of dependent variables: (1) the share of each tax revenue type as a fraction of total
tax revenues, (2) as a fraction of GDP, and (3) tax rates. In the left panel, we provide
baseline estimates for the correlations without controls, in the right panel, we include a host
of country-level business cycle, size, and tax system controls. The corresponding coe cient
estimates are presented in Table D1 in the Appendix.

First, we nd a signi cant strong negative correlation between pro ts shifted and the share
of tax revenues derived from corporations. Speci cally, a 1 percentage point increase in the
amount of prots shifted out of the country, reduces the share of revenues derived from
corporations by 1.5 percentage points. Controlling for country-level observables decreases
the magnitude of that estimate to 0.4 percentage points. This suggests that there is no
substitution from domestic rms to make up for the lost corporate tax revenues coming from
pro t-shifting multinationals.

Second, we show a positive signi cant relationship between pro ts shifted and the share
of individual tax revenues in all tax revenues. The magnitude of the coe cient suggests that
a 1 percentage point increase in the share of shifted pro ts, increases the share of revenues
from individuals by 3.5 percentage points (or 0.9 in a speci cation with controls). Countries
with a larger share of pro ts shifted, likely have a larger multinational presence and these



rms employ a large share of the population. With MNC wages being higher than domestic
rm ones (e.g Alstads ter et al.; 2022; Setzler and Tintelnot; 2021), this may generate larger

shares of individual tax revenues in these countries. Third, there is a positive relationship
between pro t shifting and sales and goods tax share, especially in countries that use VAT.
Finally, there is no signi cant association between other types of tax revenues and prot

shifting. Our results suggest that countries may be substituting the lower corporate tax

revenue shares with indirect tax revenues.

In the second panel in Figure 1 we quantify the correlations between prot shifting es-
timates and tax rates. We nd that a 1 percentage point increase in the amount of pro ts
shifted out of the country reduces the corporate tax rate by 3 percentage points. At the
same time, it increases the indirect tax rate by 3.2 percentage points. We nd no additional
signi cant relationship between other tax rates and the amount of prots shifted. These
results suggest that countries that potentially lose a large share of their revenues due to
prot shifting attempt to keep the multinational pro ts in their countries by having lower
tax rates. These lower tax rates, of course, reduce the share of corporate tax revenues in
those countries. Further, countries where multinationals shift a large portion of tax revenues
may try to directly o set these losses with higher indirect tax rates, which is then re ected
in the indirect tax revenues, especially in countries with VAT tax systems.

In the third panel in Figure 1 we provide estimates where the outcome variable is the
share of tax revenue components as a percentage of GDP. Additionally, in Table D2 in the
Appendix, we show results for expenditures. These results are consistent with the baseline
and additionally show that there is a positive correlation between total tax revenue as a share
of GDP and prot shifting as well as total expenditures and prot shifting. This suggests
that countries that lose a share of corporate tax revenues due to prot shifting are more
than able to compensate for that lost share using other types of tax instruments. Hence,
we should not be concerned about the e ect of prot shifting on overall tax revenues, but
about the distributional consequences pro t shifting may potentially have as countries may
be switching from taxing individuals indirectly through corporate taxes to taxing individuals
directly through individual taxes and indirectly through VAT. 8

Even though we interpret our results with a particular direction of causality in mind {
pro t shifting causes di erences in tax revenue structure between countries { the aim of this

8Using an alternative set of prot shifting estimates from Garcia-Bernardo and Jansky (2021), we nd
qualitatively similar results that we report in Table D4 and Figure D1. We also show that there is het-
erogeneity in our estimates according to country income levels, with low-income countries potentially more
exposed to these revenue losses. However, the sample size is too small to make a meaningful inference.
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motivational analysis is not to prove causality but to document suggestive correlations. One
potential issue with interpreting our results with this particular direction of causality is the
role of tax competition between countries (Devereux et al.; 2008; Keen and Konrad; 2013;
Mardan and Stimmelmayr; 2020). Since we nd that countries with more shifted pro ts also
have lower corporate tax rates, not just shares of corporate tax revenues, it may be that
these countries choose to set their tax rates low and keep their corporate revenue shares low
to attract foreign capital through MNCs. We discuss tax competition in more detail in our
municipal-level analysis.

Summary The country-level results provide suggestive evidence that a larger share of
shifted pro ts is related to lower corporate tax revenue shares, which likely come from lower
tax rates, and higher indirect tax revenue shares, that likely come from higher indirect tax
rates. Depending on the incidence of corporate tax rates and the progressivity of the indirect
and individual tax rates schedule, these results point towards potentially large distributional
consequences of prot shifting. Given the cross-sectional nature of the sample, however,
we cannot draw any causal conclusions from these country-level results. To obtain causal
estimates linking tax revenue structure and pro t shifting, we turn to municipal-level data.

4  Municipal-level context and data

To establish the causal relationship between prot shifting and tax revenue structure, we
use municipal-level data on tax rates and tax revenues in Germany combined with rm-level
information. Our identi cation strategy relies on the municipal variation in trade tax rates
and the presence of aggressive multinationals.

4.1 Institutional context

Tax revenue in Germany is collected at the federal, state, and municipal level. Each govern-
mental unit has control over di erent types of taxes: the federal government has exclusive
power over customs duties and scal monopolies; income tax and corporation tax revenues
are shared by state and the federal government; 75% of VAT is redistributed across states
(European Committee of the Regions; n.d.). Municipalities collect trade tax and property
tax revenues and get a share of income tax and corporate tax revenues from the federal
government (Deloitte; n.d.). With over 11,000 municipalities and 16 states, the share of tax
revenue collected at the municipal level is 15%, at the state level (Lander) it is 43%, at the

11



federal level it is 39%, and EU contributions form the remaining 4%. Since in this paper, we
consider the e ects of municipal tax rate changes on local tax revenue structure, we describe
how the tax revenue collection at the municipal level is organised in detalil.

Municipalities have discretion over two major sources of their tax revenues: trade tax and
property tax. 38% of their revenues comes from trade tax and 14% comes from property tax.
The rest comes from federal and state tax apportionmefit. Speci cally, municipalities get
a share of wage and assessed income tax and nal withholding tax41 billion, 38%) and
a share of value-added tax4 9 billion, 8%). In return, municipalities have to apportion a
share of their trade tax revenue to state and federal government; in 2020, they apportioned
around 10%: ¢, 4 billion out of total ¢ 41 billion trade tax revenue.

Trade tax (Gewerbesteuer) is a tax on companies' pro ts and the tax rate is a combination
of a base rate of 3.5%f(), uniform across Germany, and a municipal multiplier (Hebesatz),
determined by each municipality, applicable according to where the companies' permanent
establishments are located. Municipalities vote on the next year's multiplier annually and
when changed, the multiplier is valid for at least one full budget year. There is no ceiling
on the multiplier, but a oor was introduced in 2004, before our data sample start¥. The
tax rate is determined with the multiplier (m;) in the following way: t; = m; f. In
2019, the last year in our sample, the e ective trade tax rate varied between 7% and 21%,
with an average rate of 12.5%. Important for us, municipalities control the multiplier, but
not the tax base, which is slightly di erent than for corporate income tax purposes and
includes operating pro ts earned within the boundaries of a municipality. Further, if a rm
has multiple establishments across municipalities, the taxable pro ts are allocated across rm
locations according to each municipality's wage bill shar€. In addition to trade tax collected
by municipalities, corporate pro ts are taxed by the federal government at a uniform rate of
15.825% (including a solidarity surcharge).

Property tax (Grundsteuer) is a tax on the assessed value of the property and the tax
rate is a combination of a base rate (depends on the type of property, but is uniform across
Germany and mostly 0.35%) and the local multiplier, determined by each municipality. Sim-
ilar to trade tax, the municipal council makes decisions about the local multiplier and can

90ther municipal taxes such as a tax on dog ownership are negligibles(1 billion, 1%).

Foremny and Riedel (2014) observe a political cycle in tax setting as the growth in the multiplier is
signi cantly reduced in the election year and the year prior to the election, while it signi cantly increases in
the year after the election. Also for Germany, Riedel and Simmler (2021) nd that municipalities that host
large rms tend to have lower trade tax rates.

INote that trade tax is levied not only on corporations but also on the non-incorporated sector such as
sole proprietorships and partnerships. Our rm-level data only includes corporations, so we will focus on
those in the remainder of the paper.
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do so every year. Further, all the other characteristics and regulations of the property tax
are set at the national level and, hence, are uniform across the municipalities.

4.2 Data and methodology

Municipal-level data Germany provides a good laboratory to study the relationship
between prot shifting and tax revenue structure due to the availability of high-quality
municipal- and rm-level data. Detailed information on tax structure is available from the
German O ce of Statistics for each of the 11,000 municipalities and each of them chooses its
own rate of trade tax and property tax. This level of local autonomy is rare. The municipal
level data includes information on total tax revenue, which includes the amounts apportioned
to and from federal and state governments, trade tax revenue, and property tax revenue. We
use this data to construct a share of trade tax and property tax in total tax revenue as well as
a logarithm of both trade and property tax revenue. We also include results using overall tax
revenues and property tax rate as outcome variables. Given that we rely on the variation in
trade tax rates to identify the relationship between tax revenue structure and pro t shifting,
we consider trade tax rates as an outcome variable to allow us to calculate the magnitude of
elasticities only. We have data at the municipal level available between 2008 and 2019.

Firm-level data The rm-level data comes from the Bureau van Dijk Orbis dataset and
includes the location of over 3.9 million German rms. We have a detailed rm address,
postcode, and city for each of those rms. We match each of those rm addresses to the
municipal location using GIS software and we nd a match for 85% of our rm-level obser-
vations. We use Orbis ownership data from 2019 to identify rms into domestic standalones,
domestic groups, foreign multinationals, and domestic multinationals. We do not utilize the
historical ownership data, as the coverage is limited relative to the static data and biased
towards larger, multinational rms. Note that this requires us to assume that ownership did
not change during the analysed period; 2008|2019. This is a plausible assumption used in
other papers in this literature, e.g. Bilicka (2019), but it does constitute a limitation of this
study.

We de ne foreign multinationals as those rms with headquarters outside of Germany
and domestic multinationals as rms that are headquartered in Germany but have at least
one foreign a liate that they own by more than 50%. This assumption ensures that we only

2The 2019 reform that gave more exibility to states in designing the tax starting from 2022 does not
in uence the period covered by our analysis.
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include subsidiaries that are directly controlled by MNCs and are more likely to be used
by them for pro t-shifting purposes. In our main analysis, we consider subsidiaries of both
domestic and foreign multinationals together and show results separately in section 5.5. Our
sample includes over 4,000 subsidiaries of foreign MNCs and 16,000 subsidiaries of domestic
MNCs, which are 4.8% and 19.8% of all German rms with known parents, correspondingfy.
Using the ownership structure of rms, we de ne aggressive multinationals, as those that have
at least one a liate in a tax haven (Bilicka and Scur; 2021; Gumpert et al.; 2016; Hines and
Rice; 1994)'* We identify over 8,000 a liates that belong to more aggressive MNCs of
which 835 belong to foreign MNCs and the remainder to domestic MNCs. We then collect
unconsolidated balance sheet information for all rms in Germany (when available), which
allows us to have total assets, xed assets, employment, prots, and other variables at the
a liate level.

Unit of analysis =~ We conduct our analysis at the municipality-year level. As such, we
collapse the rm-level data by the municipality in which these rms are located. This results

in 111,534 observations across 9,317 municipalities for the period 2008|2019. The identifying
variation we explore in this paper is the presence of aliates that belong to more tax-
aggressive multinationals across German municipalities. For that purpose, we consider both
the count of these a liates and their share in all rms in each municipality. We also use the
share of real business operations to de ne municipalities more exposed to aggressive MNCs.
In placebo tests, we use the count and share of all multinational aliates. On average,
a municipality has 486 rms with 2 domestic MNC a liates and 0.5 foreign a liates. 1

of those 2.5 aliates is aggressive. As such, the share of MNCs in each municipality rm
count is, on average, 0.2%, with a large variation ranging from municipalities that have no
MNC presence to those that have over 3.5% of their rms belonging to multinationals. We
provide descriptive statistics on these municipalities in Table A1 and information outlining
the municipal variation in trade tax rates and exposure to aggressive MNCs in Appendix B.

3Note that there are 3,945,304 German rms in Orbis, most of which are small domestic standalones, for
which no ownership information data is provided.

1 As Trslv et al. (2022) point out Orbis data has poor coverage for nancial information in tax havens,
but rms do report a presence in tax havens and this is the only information we require here. Bilicka and
Scur (2021) use this same nomenclature to de ne more plausibly tax-aggressive rms.
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5 Municipal-level estimates

5.1 Identi cation strategy

Our identi cation strategy uses increases in trade tax rates at the municipal level across the
years. As such, we identify municipalities that increased their trade tax rates and use these
changes to show the e ect of tax rate increases on tax revenue structure for municipalities
with di erent exposures to aggressive MNC$> We stack each of these tax rate increases to
occur at time t=0. In that, we use a stacked event study framework that follows Fuest et al.
(2018), who look at municipal trade tax rate changes and their e ect on wages. In our data,
we identify 9,606 events when the municipality increased the trade tax rate. This means
that around 5,800 municipalities experienced at least 1 trade tax rate increase and these
form our treatment group. Within that treatment group, 61% of municipalities increased
their trade tax rate once during the sample period, 24% twice, and the remainder increased
these rates multiple times. 3,370 municipalities never experienced a trade tax rate increase
and they form the control group. In the main analysis, we limit the treatment sample to
municipalities that only experienced one tax rate increase to estimate the magnitude of the
revenue e ect related to a single tax rate chang®.

To compare the e ects of tax rate increases between municipalities that are more or less
exposed to aggressive MNCs, we use two exposure variables. First, we convert the continuous
variable on the share of a liates that belong to aggressive MNCs to a binary variable that
splits the share according to a median across municipalities. Second, we use the count of
subsidiaries that belong to aggressive MNCs. The identifying assumption is that the treated
municipalities did not evolve di erentially from the control group before the reform. To test
the plausibility of this assumption and to provide a dynamic evolution of the e ects, we
estimate the following event study model:

Xt x4 .
Ty = + Lt = 1+ t(t= ] HhMNC)+ X+ i+ (+ 4 4)
= 4 = 4
whereT; is a share of tax revenues coming from corporations, property taxes, the log of tax
revenues coming from each source, and property tax rates.”_ 4 1[t = ]is a series of year

5The majority of municipal rate changes are trade tax rate increases. In fact, only 6% of trade tax rate
changes in our sample are tax decreases.
161n section 5.5 we show that our results remain unchanged when we use the full set of tax rate increases.
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dummies that equal one when the tax reform was years away, with the dummy variable
corresponding to = 1 as the omitted category. Note that these dummies are equal to
zero for the municipalities where no trade tax rate changes occur, i.e. for our control group.
hMNC; is a dummy equal to 1 when the share of subsidiaries of aggressive MNCs in a given
municipality is larger than the median or count of the number of those subsidiariesX
includes municipal and property tax rates, the number of rms in each municipality, and the
population. ; are municipality xed e ects and ; are year xed e ects. We cluster standard
errors at the municipal level in each estimation. The coe cients of interest are the;: they
estimate the di erences in the outcome variables between municipalities with high and low
exposure to aggressive MNCs, years before or after the reform, relative to the control group
of municipalities that did not change their trade tax rate at all’

Our identi cation strategy relies on using the traditional two-way xed e ects approach.
However, this approach may raise concerns due to the staggered and heterogeneous nature
of reform implementation across municipalities and years. There is a possibility that the
estimated e ects may be contaminated when \already-treated" observations are used as a
control group, as they introduce negative weights into the regression analysis. To address
these concerns, we adopt three strategies. First, in our baseline regressions, we only use
municipalities that experienced one tax rate increase as our treated group and municipalities
that experienced no tax rate increases or decreases as our control group. As such, we exclude
municipalities that changed their tax rates multiple times and municipalities that reduced
their rate. This strategy limits the exposure to the staggered implementation, as we do
not use the already treated municipalities as a control group. Second, when we include the
full sample of tax rate increases, we decompose our estimator into its sources of variation,
showing that our estimates rely predominantly on the comparison of \treated" with \never-
treated" groups (Goodman-Bacon; 2021). Third, we use alternative estimators to correct for
the remaining concerns about the heterogeneous treatment e ects in a staggered di erence-
in-di erences framework, including those provided by De Chaisemartin and d'Haultfoeuille
(2020), Sun and Abraham (2021), and Callaway and Sant'Anna (2021), when estimating the
event study models with two-way xed e ects.

"Following McCrary (2007), we bin event dummies at endpoints of the event window (in our case, at
t = 4 andt =4) such that the end dummies include any years beyond the window. This is to account for
the di erent timing of tax rate cuts across municipalities, which yields an unbalanced panel for event times.
The binning at the end-points of the window is the reason we do not plot the endpoint estimates in the event
study graphs.
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5.2 Results

We start by pooling all of the post-reform coe cients for periods t=1 up to t=+3 as a post
dummy equal to 1 and all coe cients before as post dummy equal to zero. Note that the
post dummy is also equal to zero for all the municipalities that did not change their trade
tax rate during the sample period. We summarise results from this simpli ed estimation in
Table 1 using the share of subsidiaries that belong to aggressive MNCs in all rms in the
municipality as an interaction in Panel A and the number of those subsidiaries that belong
to aggressive MNCs in Panel B. We start with describing results in Panel A. On average, in
municipalities with low exposure to aggressive MNCs, the increase in trade tax rate is 7.3%
(column 1 coe cient on post=1) and this does not lead to any signi cant changes in trade
tax revenue (column 3) or property tax revenue (column 6) relative to the control group,
though the direction of the coe cient suggests positive adjustments to trade tax revenue.

However, municipalities with more exposure to aggressive MNCs signi cantly reduce the
level and the share of tax revenue they derive from trade taxes, following a trade tax rate
increase. Speci cally, results from column (3) indicate that municipalities with a high share
of subsidiaries that belong to aggressive MNCs see a reduction in trade tax revenues of
about 7.8% (=0.7-8.5) relative to the control group, despite the fact that the average tax
rate in those municipalities increases by a smaller magnitude, 6.5% (=7.3-0.8), than in the
municipalities with lower exposure to aggressive MNCs. The shares result from column (4)
suggests that these municipalities also have a 2.6% (=0.1-2.7) lower share of trade tax revenue
in all revenues relative to the control group. Consequently, this means that they lose about
5.4% (=0.6-6) of total tax revenues following the tax rate increase (column 5§.

Further, we nd that changes in trade tax rates are often accompanied by changes in
property tax rates of similar magnitudes. Speci cally, following a trade tax rate increase of
7.3% (column 1), the property tax rates increase by an average of 6.5% (column 2) across
all municipalities. This relationship is no di erent between those municipalities that are
more or less exposed to aggressive MNCs. This suggests that municipalities that increase
the trade tax rates may be using property tax rates as an instrument to increase their total
tax revenues as well. However, despite the property tax rate increases, we nd no evidence
of changes in property tax revenues. The increase in the share of property tax revenues in
all tax revenue for municipalities that are more exposed to aggressive MNCs documented
in column (7) is not large enough to prevent the overall loss of municipal tax revenue, as
documented in column (5). One way to interpret these results is that property tax is not a

18 All these magnitudes are computed by adding up coe cients on post and post high share.
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strong enough instrument to o set changes in trade tax revenue.

We nd very similar results in Panel B, using the number of subsidiaries that belong to
aggressive MNCs, instead of shares of subsidiaries. An advantage of this estimation is that
the coe cients are easy to interpret. For example, results from column 3 suggest that an
additional subsidiary that belongs to an aggressive MNC in a municipality would reduce the
trade tax revenue following a tax rate increase by 0.5% relative to a municipality that did
not have any such subsidiaries. The average number of subsidiaries that belong to aggressive
MNCs is 0.9, but 83.6% of municipalities do not have any. Amongst those that have at least
1 such subsidiary, the average is 5.5 subsidiaries. As such, for an average municipality that
is exposed to aggressive MNCs, the loss in trade tax revenue is about 2.75% relative to an
average municipality that is not exposed to any aggressive MNCs. As a consequence of this
trade tax revenue reduction, the share of trade tax revenues in all revenues fall by 0.2% and
the total tax revenue by 0.6% relative to a municipality that is not exposed to any aggressive
MNCs.

To show the evolution of tax revenue structure around the tax rate increase, we plot the
event study coe cients in Figure 2. In this gure, we use the above and below median shares
of subsidiaries that belong to more aggressive MNCs as an exposure variable. As such, these
results are analogous to Panel A from Table 1. We start by showing the evolution of tax
rate changes. In Panel (a), we show the changes in trade tax rates for municipalities with
low exposure to aggressive MNCs relative to the control group. In Panel (b), we plot the
trade tax rate changes for municipalities more exposed to aggressive MNCs relative to those
less exposed only. The magnitudes correspond to those in column (1), Panel A in Table 1.
Further, these plots suggest that the trade tax rate changes we consider are, by construction,
highly persistent.

Panel (c) shows the evolution of the share of trade tax and property tax in total tax
revenue across years in our sample for municipalities with higher exposure to aggressive
MNC:s relative to those with lower exposure. We nd that following a trade tax rate increase
there is a steady decline in the share of trade tax revenues in more exposed municipalities,
but no signi cant change in the share of property tax revenues. Before the trade tax rate
increase, there is no di erence in the evolution of tax revenue shares between the two types
of municipalities in any of the time periods. In Panel (d), we break it down into changes in
trade tax and property tax revenues and show almost no change in property tax revenues and
a large decline in trade tax revenues around the reform time. These changes are re ected
in a reduction in the overall tax revenue following a trade tax rate increase. Further, we
nd no evidence of a dierential evolution in tax revenue structure components between
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municipalities that are more or less exposed to aggressive MNCs before the reform.

We show that these e ects are not symmetric. In Figure A1l we plot the event study
coe cients from regressions where we consider municipalities in which the trade tax rate
decreased relative to those where the trade tax rate did not change at all, analogous to
panels ¢ and d from Figure 2. We nd no signi cant e ects for either shares or levels of trade
tax revenues or total tax revenues. There are two potential explanations for this nding.
First, the number of tax rate decreases is very small relative to tax rate increases, hence the
sample size is smaller and could explain insigni cant e ects. Second, when a trade tax rate
declines, an aggressive MNC is unlikely to bring prots back to Germany, as Germany is
generally a high-tax rate country. As such, these results support the conceptual framework
in which MNCs move pro ts out of municipalities that increase their trade tax rates but do
not move them back when the trade tax rate declines.

5.3 Elasticity calculations

We use our estimates to calculate the elasticity of the trade tax revenues response with respect
to the one-minus-the-trade-tax-rate for the municipalities with low and high exposure to more
aggressive MNCs. For that, we use the results from columns 1 and 3 in Panel A of Table
1. We use the standard elasticity formula:elasticity v =  Yig( new old)=(1 old)],
where Y; is a change in trade tax revenue in response to the tax increasge, IS the
average tax rate after the tax rate increase and,q is the previous tax rate. Given the
evidence from Figure 2, we can assume that,f, oid) = 7:3% for municipalities with
low exposure to aggressive MNCs, while the change in tax rate is 6.5% for those with high
exposure. We can also assume thagy is zero in both cases, as this is what the pre-trends
imply. As such, elasticity ., = Yi=(7:3%) in case of low exposure municipalities and
elasticity v = Y;=(6:5%) in case of higher exposure ones.

Consequently, with the average change in trade tax revenue of 0.7% (column 3), we
obtain an elasticity of 0.1 for low-exposure municipalities. With the average change in trade
tax revenue of 7.8% for high-exposure municipalities, we obtain an elasticity of 1.2. The
estimate is not signi cant in the case of low-exposure municipalities, but it is broadly similar
in magnitude to comparable elasticities by Devereux et al. (2014), who exploit UK tax returns
data and two kinks in the tax schedule to estimate it to be 0.13 and 0.17 for one kink and
0.53 and 0.56 for another kink. The e ect of trade tax rate increase on trade tax revenues is
signi cant in the case of high-exposure municipalities and its magnitude of -1.2 is consistent
with pro t shifting elasticities such as those in the meta-analysis by Beer et al.; 2020, who
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estimate the elasticity to be -1.0 for their whole sample and -1.5 for the most recent years.

5.4 Potential mechanisms

There are two potential reasons why the level and share of trade tax revenues at the municipal
level may decline as a result of trade tax rate increases. First, multinationals may choose
to move pro ts away from municipalities that levy larger taxes on them. In principle, they
can move these pro ts either to other municipalities in Germany that have lower tax rates
or move them abroad to their other a liates in low-tax countries. Since within Germany,
the tax liability is apportioned according to the share of wages across municipalities, we do
not expect moving pro ts across municipalities to play a role in our setting. However, given
that pro ts are mobile across country borders, an increase in trade tax rate can potentially
be immediately re ected in corporate pro ts and consequently in municipal tax revenues, if
MNCs move pro ts abroad. This mechanism is consistent with the pro t-shifting explanation
that we propose in the paper.

The second possibility is that a trade tax rate increase results in the reallocation of rms'
or business operations away from municipalities that enact those tax rate hikes. To the extent
that incentives for the reallocation of real operations should not di er between more and less
aggressive MNCs, we provide placebo tests using the share of all MNCs in each municipality
to show no tax revenue e ects of trade tax rate hikes in municipalities simply more exposed
to MNCs.

However, a possibility exists that pro t shifting may be accompanied by reallocation of
real operations, as in Bilicka, Qi and Xing (2022). In that case, municipalities more exposed
to aggressive MNCs may be more prone to real business operations reallocation. To test
whether that occurs in our sample, we look at employment, total assets, turnover, and the
number of rms as outcome variables using the speci cation outlined in equation (4). We
plot the results in Figure 3 which follows the exposure from Figure 2. If anything, we nd
an increase in employment, assets, and turnover in municipalities that are more exposed to
aggressive MNCs relative to those less exposed. However, these changes do not seem to be
causally related to the trade tax increases, as they follow an increasing trend throughout the
sample duration. These results suggest that rms in municipalities that are more exposed
to aggressive MNCs are generally growing relative to rms in municipalities that are less
exposed. We do nd a decline in the number of rms at the municipal level, but similarly

®We report the aggregated post coe cients in Table A3 in the Appendix, following the format of results
presented in Table 1.
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to the real business operations, this decline starts prior to the trade tax rate increase. Note
that the location data we have is static, as we only observe the latest address. This means
we can observe the entry and exit of new rms in Germany, but not the reallocation of the
same rm across municipalities. This limits our ability to draw broader conclusions from the
rm count variable.

The lack of changes in real business operations that correspond to changes in trade tax
rates suggests that we can rule out real responses where rms move their real business
operations out of Germany in response to local business tax rate increases. This is similar to
what Lichter et al. (2021) nd. As such, our results support the main mechanism we propose
to be at play | pro t shifting.

5.5 Robustness tests

Accounting for rm size and operations In our baseline estimates, we use the number
of subsidiaries that belong to aggressive multinationals to calculate the exposure to more
aggressive MNCs. In principle, the more assets, prots, turnover, or employment these
MNCs have in each municipality, the larger the exposure and the potential responses to
trade tax rate increases. Orbis data collects information on these real business operations,
but the data has a much smaller coverage. In Table A2 in the Appendix we summarise
the municipal-level coverage for nancial information in Orbis for all rms (Panel A) and
multinational rms (Panel B). On average, the coverage is quite poor, with about 13% of
rms reporting employment and turnover and 2% reporting pro ts. Multinationals have
better coverage with over 40% of their subsidiaries having information on employment and
turnover and 20% on pro ts.

In Table 2 we use the real business operation weights and consider the e ects of a trade
tax rate increase on the logarithm of trade tax revenues (Panel A), the share of trade tax
revenues in all tax revenues (Panel B), and the logarithm of total tax revenues (Panel C).
As such, these results are comparable to those from columns 3, 4, and 5 from Table 1,
respectively. Here, instead of dummies for high and low exposure to aggressive MNCs, we
use real business operation shares to proxy for municipal exposure to more aggressive MNCs.
Speci cally, we use the share of assets, the share of employment, the share of turnover, and
the share of pro ts respectively. The caveat with these results is that we have a much smaller
coverage of real business operations that is highly skewed towards MNCs. Nevertheless, we
nd results consistent with our baseline estimates. The trade tax revenue falls after a tax rate
increase in municipalities with a higher share of business operations owned by subsidiaries
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that belong to more aggressive MNCs, relative to those with no such subsidiaries. This result
Is statistically signi cant and persistent across assets, employment, and turnover, but not for
pro ts. This is consistent with the notion that these subsidiaries are taking part in MNCs'
pro t shifting and pro ts do not re ect the actual size of their real business operations in
these municipalities.

The magnitude of the e ect in column (1) in Panel (A), for example, suggests that if
subsidiaries belonging to aggressive MNCs hold 14% of assets in a given municipality, an
increase in the trade tax rate would bring no additional trade tax revenues (=0.041-0.14
0.279). If these subsidiaries hold more than 14% of assets, there will be a decline in trade
tax revenue. Most municipalities, 93.5%, do not have any assets that can be attributed to
aggressive MNCs (see Figure B2). However, amongst those that do, the average amount
of assets held by subsidiaries that belong to aggressive MNCs is 15.7%. Hence, similar to
baseline results, an average municipality that is more exposed to aggressive MNCs loses trade
tax revenues following a trade tax rate increase.

Placebo with all MNCs One potential concern with our identi cation strategy could be
that what we pick up is the presence of subsidiaries that belong to MNCs in each municipality
more generally, rather than the presence of subsidiaries that belong to aggressive MNCs. This
could mean that our result may be related to competition between domestic and multinational
rms instead.

To attenuate this concern in Table 3 we show results using a share of subsidiaries that
belong to MNCs in Panel A and the count of these subsidiaries in Panel B. We follow the
exposition from Table 1. First, in column 1, we nd no statistically signi cant or economically
meaningful decline in trade tax revenues in municipalities with a higher share (or higher
number) of subsidiaries that belong to any MNCs. Consequently, we see no e ect on the
share of revenues coming from trade taxes. There is a general decline in total tax revenues in
municipalities with more multinational rms that could perhaps be attributed to a general
movement of MNC subsidiaries, that are plausibly more mobile, away from municipalities
with higher tax rates. This would be in line with the tax competition argument proposed by
Becker et al. (2012). However, the magnitude of the e ect we nd here is very small and barely
statistically signi cant, especially relative to the large e ects we observe for municipalities
more exposed to aggressive MNCs.

Other robustness tests ~ We then turn to testing the robustness of our baseline ndings.
We summarise our results in Figure 4 in which we show the interaction coe cients between a
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high share of subsidiaries that belong to aggressive MNCs and post=1 dummies only, omitting
post=1 dummy for the clarity of exposition. We present four sets of gures, each looking at
a di erent outcome variable: the logarithm of trade tax revenues (panel a), the logarithm
of property tax revenues (panel b), the share of trade tax revenues in total tax revenues
(panel c), and the logarithm of total tax revenues (panel d). Within each gure we show the
robustness of the baseline result by comparing the interaction coe cient, labeled baseline
and represented by a black diamond, using various sample cuts and variable de nitions.

First, we consider the e ect of using all tax rate increases and consequently all municipal-
ities in our treatment group (black squares). The results remain virtually unchanged across
all outcome variables. Second, we weigh the results using population (black triangles). A
potential concern could be that our results are picking up e ects coming from small munici-
palities, while multinational presence may be larger and more important in more populated
municipalities. We attenuate this concern by showing that the results weighted by population
are very similar in magnitude to the baseline across our main outcome variables of interest.

Third, we include as control variables the average of the ve neighbouring trade and
property tax rates. One may be concerned that municipalities compete over rm presence
and tax revenues using tax rates and this may a ect smaller municipalities, in particular,
Buettner (2003). If this was driving our results, we would expect that controlling for the
neighbouring tax rates would reduce the magnitude of the coe cient on the main interaction
e ect of interest. Instead, we nd coe cient magnitudes that are quite similar (coe cients
marked by crosses), though with higher standard errors that may suggest some heterogeneity
across municipalities?® Additionally, in columns 5 and 6 in Table A3 in the Appendix,
we look directly at the average of the neighbouring trade and property tax rates as outcome
variables following a trade tax rate increase in a given municipality. We nd a reduction in the
average tax rate of neighbouring municipalities following a tax rate increase in municipalities
with both low and high exposure to aggressive MNCs. In sum, these results suggest that tax
competition may occur locally, but does not a ect the magnitude of our baseline estimates
since we rely on the variation between municipalities with high and low exposure to aggressive
MNCs.

Fourth, we consider the e ect that apportionment can have on our baseline estimates.
Speci cally, we subtract apportionment from trade tax revenues in Panel & Because federal

2ONote that the sample size here is smaller since we compute the average of 5 neighbouring municipalities
and those without 5 neighbours drop out of the sample. We test the robustness of this using the average
trade and property tax rates of 3 and 4 neighbouring municipalities and the results remain unchanged. We
do not report these coe cients.

2lwe do that only for panel a, as there is no apportionment for property tax revenue and the one for
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and state governments may apportion some of their revenues to municipalities that see a
reduction in their own tax revenues, including apportionment may reduce the magnitude of
the trade tax revenue estimates. However, since municipalities also apportion some of their
revenues back to state and federal governments, this may attenuate the e ect. We show
that excluding apportionment from trade tax revenues does not change the magnitude of the
estimate relative to the baseline (marked by a plus in panel a). Hence, apportionment does
not play a large role in our setting.

Fifth, we consider the presence of subsidiaries that belong to domestic and foreign MNCs
separately, in a spirit similar to Becker et al. (2012). Red diamonds correspond to results for
the share of subsidiaries that belong to foreign MNCs, while blue diamonds correspond to
those belonging to domestic MNCs. We nd no signi cant e ect of the trade tax rate increase
on the trade tax revenues of municipalities with a larger share of subsidiaries that belong
to domestic or foreign MNCs. Consistent with the results from the placebo test in Table 3,
the magnitude of the estimated e ect is very small relative to the baseline estimate and not
statistically signi cant. Unlike Becker et al. (2012), we do not nd a di erential e ect of the
trade tax rate increases between municipalities di erentially exposed to domestic and foreign
MNCs.??

Finally, instead of looking at the share of subsidiaries that belong to more aggressive
MNCs and the share of subsidiaries of MNCs separately, we combine the two to consider
the share of subsidiaries that belong to aggressive MNCs in all MNCs' subsidiaries in each
municipality. This is a continuous variable and we denote the coe cient estimate by a black
circle. Similar to baseline results, the larger the share of aggressive MNCs in all MNCs in
each municipality, the lower the potential trade tax revenue, the share of tax revenue coming
from trade taxes, and the overall municipal tax revenue.

5.6 The staggered nature of the tax rate cuts

In section 5.5, we demonstrate that our estimates are robust to including in our sample
all municipalities, rather than just those with one tax rate increase. In this subsection, we
continue using that extended sample, to show that our results are robust to the new two-
way xed e ects literature using the proposed corrections. First, we decompose the overall

overall tax revenue is not reported in the data we have.

22There are at least two potential explanations for this di erence. First, Becker et al. (2012) use a sample
that covers a much earlier period 2001 - 2005, before the large corporate tax rate cuts that were enacted in
Germany in 2008. Second, their estimates include a host of control variables that we do not include in our
baseline estimates.
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e ect we obtain from our regressions into its sources of variation following Goodman-Bacon
(2021). In Table A4 we show that our estimates rely almost exclusively on the comparison of
\treated" with \never-treated" groups. Hence, the staggered implementation of the reform
should not substantially bias our baseline estimates.

What remains, is the concern about the heterogeneous size of the tax rate increases across
municipalities. To attenuate concerns about the potential bias this could introduce into our
baseline estimates, in Figure A2 we present estimates using corrections for the staggered het-
erogeneous di erence-in-di erences estimators, as suggested by Roth et al. (2022). In panel
a, we show results using the logarithm of trade tax revenues as an outcome variable, while in
panel b, we show results using the logarithm of property tax revenues. Generally, the magni-
tude of our baseline OLS estimates, which are also plotted alongside the corrections, is similar
to that using Sun and Abraham (2021), De Chaisemartin and d'Haultfoeuille (2020), and
Callaway and Sant'/Anna (2021) corrections. The Callaway and Sant'Anna (2021) estimator
has larger standard errors, but generates a similar magnitude of the estimated di erences
between municipalities with high and low exposure to aggressive MNCs. We continue to nd
a negative e ect of the tax rate increase on trade tax revenues, with no e ect on property
tax revenues.

5.7 Expenditures and debt

Does the reduction in tax revenues that we demonstrate in our analysis a ect municipal
expenditures and consequently their GDP and debt? We investigate this using information
on municipal expenditures, debt, and GDP. We summarise the results in Table A5 in which
we consider the di erential reaction of GDP, expenditures, and debt between municipalities
that were more or less exposed to aggressive MNCs. In columns 1-3 we use the dummy
variable equal to 1 if the share of subsidiaries belonging to more aggressive MNCs is larger
than the median. In columns 4-6, we use the continuous variable which is the number of
subsidiaries that belong to aggressive MNCs. We nd that following a trade tax rate increase,
there is a signi cant reduction in municipal expenditures and an increase in municipal debt
in municipalities more exposed to aggressive MNCs relative to those less exposed. We nd
no signi cant change in municipal GDP. These results suggest that to keep the municipal
GDP constant following the drop in the overall tax revenues, the municipality that is more
exposed to aggressive MNCs has to decrease its expenditures and increase debt relative to a
municipality that is not exposed to those aggressive MNCs.

There are two caveats that come with this analysis. First, the GDP and debt data
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available to us do not cover the full set of municipalities. Second, the apportionment of tax
revenues from state and federal governments to municipalities and vice versa could a ect these
estimates. While we show that the apportionment does not a ect the responsiveness of trade
tax revenues to changes in trade tax rates, this may not be the case for local expenditures.
Given the two caveats, these results should be treated with caution. This is also why we do
not interpret the magnitudes of the e ects that trade tax rate increases have on debt and
GDP, especially in relation to changes in tax revenues.

Summary  The municipal-level results suggest that rms with opportunities to avoid taxes
move pro ts out of municipalities that increase trade tax rates. This, in turn, a ects the
ability of these municipalities to collect trade tax revenues from those more aggressive rms.
Consequently, we show that pro t-shifting practices causally a ect tax revenue structure at
the municipal level, especially as municipalities are unable to fully compensate and raise
additional revenues through property taxes.

6 Discussion

This paper provides novel estimates of how tax revenue structures are a ected by the pro t-
shifting practices of MNCs. In particular, we present evidence on sources of tax revenues in
countries where governments may be unable to raise revenues from MNCs. From a policy
perspective, it is important to understand how governments raise revenues in the presence
of prot shifting by MNCs. Our analysis allows us to understand which groups of rms

or individuals may bear the burden of taxes that are not paid by MNCs, particularly in
developed countries included in the T rsl v et al. (2022) sample. This is important, especially
for developing countries, which have much lower scal capacity, and, as a consequence, lower
ability to raise tax revenues.

At the municipal level, we provide causal evidence that the exposure to more aggressive
MNCs reduces the local capacity to collect tax revenues from those rms and, consequently,
a ects the tax revenue structure. As such, pro t shifting appears to be causally linked with
tax revenue structure. These municipal-level estimates lend credibility to the country-level
correlations. Further, our ndings have implications for local governments that are trying to
increase their revenues from MNCs. We nd that increasing tax rates in municipalities that
have a large presence of aggressive rms has the opposite of the expected e ect and reduces
these revenues. We rule out that the observed revenue changes are driven by the reallocation
of real operations.
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Do our results suggest that prot shifting a ects income inequality through changes in
tax revenues and tax revenue structure? Our ndings suggest that higher prot shifting is
correlated with lower corporate tax revenues, but higher individual, VAT, and other indirect
tax revenues and rates. We can infer the direct e ect of pro t shifting on inequality using the
literature on corporate tax incidence. Corporate income taxes are mostly borne by capital
and labour | MNCs' shareholders, employees, and customers (Clausing; 2013; Fuest et al.;
2018; Gravelle; 2013; Swarez Serrato and Zidar; 2016). A share of those individuals is likely
to be located in foreign countries thus not directly a ecting the within-country inequality. A
share of those individuals who live in the a ected country, is likely to be relatively high-income
ones | high-income individuals are more likely to own, be employed by, or buy products
from most MNCs. As such, corporate tax is likely to reduce inequality, while not paying
that tax will directly increase inequality. We can infer the indirect e ect of prot shifting
on inequality by using the data from Commitment to Equity (CEQ) Institute (Commitment
to Equity Institute; 2022; Lustig; 2018) on the incidence of various taxes. Individual direct
taxes tend to be progressive, whereas indirect and VAT taxes are regressive in almost all
cases. As a consequence, the overall e ect is likely to di er between individual countries and
is hard to determine without further research. This goes beyond the scope of this paper and
will likely depend on the country-speci ¢ characteristics of prot shifting and tax systems,
such as tax rates and their progressivity.
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Tables and gures

Figure 1. Summary of Country-Level Results

Note: Data from UNU-WIDER Government Revenue Dataset (2021), IMF Government Finance Statis-
tics (2021), Trslv et al. (2022), KPMG Tax rates online data (2021), UNCTAD statistical data (2021).
Each dot represents the correlation between tax revenues or rates and prot shifting as a share of GDP
from Trslv et al. (2022). The horizontal lines are 95% con dence intervals. The dark grey colour mark-
ers indicate statistically signi cant coe cients (at the 10% level) and the crossed light green colour mark-
ers indicate coe cients that are not statistically signi cant. The dependent variables in the "Tax Shares,
%Revenue" section are all scaled by total tax revenues. The dependent variables in the "Tax Rates"
section refer to di erent types of tax rates. The dependent variables in the "Tax Shares, %GDP" sec-
tion are all scaled by total GDP. In all speci cations we include year xed e ects. In the left panel, we
present estimates from regressions without additional controls, while the right hand side panel includes
estimates from regressions in which we control for the employer and employee social security tax rates,
the logarithm of GDP per capita, the logarithm of population, foreign direct investment inward stock
as a percentage of GDP for sections "Tax Shares" and "Tax Shares, %GDP". Controls for the section
"Tax Rates" include the logarithm of GDP per capita, the logarithm of population, foreign direct invest-
ment inward stock as a percentage of GDP. Table D1 in the Appendix presents corresponding coe cients.
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Table 1: Dierence-in-Di erences Results: pre and post Trade Tax Rate Increase

Panel A: Shares

(1) 2) 3) (4) () (6) (7)
log(trade log(property In(trade trade tax In(tot In(prop  property tax

tax rate) tax rate) tax rev) share tax rev)  taxrev) share
post=1 0.073*** 0.065*** 0.007 0.001 0.006 0.001 0.000
(0.001) (0.002) (0.024) (0.008) (0.019) (0.005) (0.001)
high agg share=1 -0.008*** 0.002 -0.085*** -0.027*** -0.060***  -0.004 0.002***
post (0.002) (0.006) (0.021) (0.009) (0.016) (0.007) (0.000)

Panel B: counts

post=1 0.072*** 0.065*** -0.004 -0.003 -0.002 0.003 0.001
(0.001) (0.002) (0.023) (0.008) (0.018) (0.005) (0.001)
nb agg subs -0.001** -0.000 -0.005**  -0.002** -0.006*** -0.005*** 0.000
post=1 (0.000) (0.001) (0.002) (0.001) (0.002) (0.002) (0.000)
Year FE X X X X X X X
Municipality FEs X X X X X X X
Municipality controls X X X X X X X
Observations 27602 31010 26978 12485 12509 27456 12518
Mean 2.517 2.385 5.542 0.282 7.111 2.591 0.021

Note: Data from Orbis and German Statistical O ce. The dependent variable in column 1 is
the logarithm of the trade tax rate, in column 2, the logarithm of the property tax rate, in col-
umn 3, the logarithm of trade tax revenue, in column 4, the share of trade tax revenue in all tax
revenue, in column 5, the logarithm of total tax revenue, in column 6, the logarithm of prop-
erty tax revenue, and in column 7, the share of property tax revenue in all tax revenue. In
Panel A, high agg share is a dummy equal to 1 if the share of subsidiaries of aggressive MNCs
is larger than a median across all municipalities, in Panel B, nb agg subs is the number of sub-
sidiaries that belong to aggressive MNCs. Post is equal to 1 after the tax rate increase and 0
beforehand. It is also zero for all control group municipalities. In each speci cation, we in-
clude year and municipality xed e ects. Controls include municipal population, and the num-
ber of rms in each municipality across all speci cations, and in columns 3-7 they further in-
clude trade tax and property tax rates. Standard errors are clustered at the municipality level.
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Figure 2: Dynamic E ects of the Tax Rate Increase on Municipal Revenue Structure

(2) Logarithm of trade tax rate: dierence-in- (b) Logarithm of trade tax rate: high agg share
di erences interaction

(c) Share of trade tax in total tax (d) Trade tax vs property tax

Note: Panel (a) of this gure reports the percent change in the trade tax rate for municipalities with a
low share of subsidiaries that belong to aggressive MNCs relative to the control group. Panel (b) reports
the percent change in the trade tax rate for municipalities with a high share of subsidiaries that belong
to aggressive MNCs relative to those with a low share. Panels (c) and (d) report the dynamic e ects of
the tax rate increase on the share of trade tax and property tax in total tax (panel c) and the logarithm
of trade tax, property tax, and total tax revenue (panel d). Panels ¢ and d include the event study co-
e cient plots for municipalities with high exposure to aggressive MNCs relative to those with low expo-
sure and relative to the control group from 3 years before the tax rate increase to 2 or more years after
the tax rate increase. The high exposure to aggressive MNCs is de ned as above median. Each dot rep-
resents the coe cient estimate using the di erence-in-di erences methodology, the darker shaded box rep-
resents the 95% con dence interval, while the lighter shaded box, the 90% con dence interval. In each
speci cation, we include year and municipality xed e ects. Controls in Panels (a) and (b) include prop-
erty tax rate, municipal population, and the number of rms in each municipality. Additionally, controls

in panels (c) and (d) include trade tax rates. Standard errors are clustered at the municipality level.
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Figure 3: Dynamic E ects of Tax Rate Hikes on Real Firm Presence.

Note: This gure reports the dynamic e ects of the trade tax rate increase on municipal aggre-
gates of rm employment, total assets, turnover, and rm numbers. The gure plots the event
study coe cients for municipalities with high exposure to aggressive MNCs relative to those with
low exposure and relative to the control group from 3 years before the tax rate increase to 2 or
more years after the tax rate increase. The high exposure to aggressive MNCs is de ned as above
median. Each dot represents the coe cient estimate using the di erence-in-di erences methodol-
ogy, the darker shaded box represents the 95% con dence interval, while the lighter shaded box,
the 90% con dence interval. In each speci cation, we include year and municipality xed e ects.
Controls include trade tax rate, property tax rate, municipal population, and the number of rms

in each municipality (with the exception of regressions with rm counts as the outcome variable,
where we do not control for that). Standard errors are clustered at the municipality level. The sam-
ple time period includes years 2012|2019 for which we have observations of rm nancial data.
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Table 2: Di erence-in-Di erences Results: using real business operation weights

Panel A: Logarithm of trade tax revenue

1) 2) 3 (4)
share assets share empl share turnover share prots
post=1 0.041*** 0.027* 0.027* 0.049***
(0.016) (0.015) (0.015) (0.017)
post=1 -0.279** -0.525* -0.370* -0.098
agg MNC share (0.120) (0.308) (0.213) (0.074)

Panel B: Share of trade tax revenue

post=1 0.010 0.007 0.007 0.013

(0.008) (0.007) (0.007) (0.0112)

post=1 -0.106** -0.159 -0.149* -0.028
agg MNC share (0.048) (0.115) (0.077) (0.034)

Panel C: Logarithm of total tax revenue

post=1 0.012 0.010 0.011 0.023
(0.014) (0.013) (0.013) (0.019)
post=1 -0.184*** -0.291** -0.261*** -0.063
agg MNC share (0.054) (0.130) (0.084) (0.050)
Year FE X X X X
Municipality FEs X X X X
Municipality controls X X X X
Observations 13880 15671 15707 9281

Note: Data from Orbis and German Statistical O ce. The dependent variable in all columns in
Panel A is the logarithm of trade tax revenue, in Panel B the share of trade tax revenues in all
municipal revenues, and in Panel C, the logarithm of total municipal tax revenue. Post is equal
to 1 after the tax rate increase and 0 beforehand. It is also zero for all control group municipal-
ities. Agg MNC share is the share of assets, employment, turnover, and pro ts that subsidiaries
of aggressive MNCs hold in each municipality relative to assets, employment, turnover, and pro ts
reported by all rms in that municipality. In each speci cation, we include year and municipal-
ity xed e ects. Controls include trade tax rate, property tax rate, municipal population, and the
number of rms in each municipality. Standard errors are clustered at the municipality level.
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Table 3: Di erence-in-Di erences Results: pre and post Tax Rate Increase, placebo

Panel A: Shares

(1) (2) (3) (4) (5)
In(trade trade tax In(tot In(prop  property tax
tax rev) share tax rev) tax rev) share
post=1 -0.003 -0.003 0.004 -0.001 0.000
(0.025) (0.009) (0.020) (0.005) (0.001)
high share=1 -0.013 -0.004 -0.025 0.005 0.002***
post (0.020) (0.008) (0.015) (0.005) (0.001)

Panel B: counts

post=1 -0.004 -0.004 -0.003 0.004 0.001
(0.023) (0.008) (0.018) (0.005) (0.001)
nb subs -0.001 -0.000 -0.001* -0.003*** 0.000
post (0.001) (0.000) (0.001) (0.001) (0.000)
Year FE X X X X X
Municipality FEs X X X X X
Municipality controls X X X X X
Observations 26978 12485 12509 27456 12518
Mean 5.542 0.282 7.111 2.591 0.021

Note: Data from Orbis and German Statistical O ce. The dependent variable in column 1 is
the logarithm of trade tax revenue, in column 2, the share of trade tax revenue in all tax rev-
enue, in column 3, the logarithm of total tax revenue, in column 4, the logarithm of property
tax revenue, and in column 5, the share of property tax revenue in all tax revenue. In Panel
A, high share is a dummy equal to 1 if the share of subsidiaries that belong to MNCs is larger
than a median across all municipalities, in Panel B, nb subs is the number of subsidiaries that
belong to MNC. Post is equal to 1 after the tax rate increase and 0 beforehand. It is also
zero for all control group municipalities. In each speci cation, we include year and municipal-
ity xed e ects. Controls include municipal population, the number of rms in each municipal-
ity, and trade tax and property tax rates. Standard errors are clustered at the municipality level.
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Figure 4. Di erence-in-di erence: robustness tests

(a) Logarithm of trade tax revenues (b) Logarithm of property tax revenues

(c) Share of trade tax revenues in total tax (d) Logarithm of total tax revenues

Note: This gure tests the robustness of the di erence-in-di erences coe cients in Table 1. In each case, we
plot the interaction term between the high share of subsidiaries that belong to aggressive MNCs and post
dummy. Panel A uses as a dependent variable the logarithm of trade tax revenues, panel B uses the loga-
rithm of property tax revenue, panel C uses the share of trade tax revenue in total tax revenue, and panel
D uses the logarithm of total tax revenue. The high share of subsidiaries that belong to aggressive MNCs
is de ned as above median. Each dot represents the coe cient estimate using the di erence-in-di erences
methodology and each shape corresponds to a di erent robustness test. The lines represent the 90% con -
dence intervals. Solid diamonds replicate directly coe cients from Table 1, squares show the results when
we include all tax rate increases, triangles show the results when we weight the regression by municipal pop-
ulation, crosses show the results when we control for neighbouring tax rates, pluses show the results when
we replace trade tax revenues with trade tax revenues minus apportionment (only in Panel a), red diamonds
show results for baseline case, but for a high share of foreign MNCs in each municipality, blue diamonds show
results for baseline case, but for a high share of domestic MNCs in each municipality, circles show baseline
results in which instead of using a high share of subsidiaries that belong to aggressive MNCs in each munici-
pality, we calculate the share of subsidiaries that belong to aggressive MNCs in all MNCs in each municipal-
ity and present the coe cient on the interaction between that and post=1 dummy. In each speci cation, we
include year and municipality xed e ects and control for trade tax rate, property tax rate, municipal popu-
lation, and the number of rms in each municipality. Standard errors are clustered at the municipality level.
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Appendices

A Additional Municipal-level estimates

Table Al: Descriptive Statistics: Municipalities

1) (@) ®3)

high agg share low agg share di t-stat
number of rms 2411.673 107.741 -2303.931*** -29.593
employment: Orbis 15526.447 475.229 -15051.218**  -29.550
total assets: Orbis 7698263.398 56447.687  -7641815.711** -15.067
turnover: Orbis 5604863.125 105245.611  -5499617.513** -23.988
prots: Orbis 65605.337 1277.258 -64328.080***  -20.146
avg trade tax rate 13.036 12.353 -0.683*** -46.008
avg property tax rate 11.193 11.265 0.072%** 3.389
avg of neighbouring trade tax rate 12.938 12.396 -0.542%** -27.653
avg of neighbouring property tax rate 11.114 11.224 0.1171*** 4.261
population 72848.446 3334.138 -69514.308***  -29.363
share of trade tax in all tax 0.424 0.275 -0.149*** -71.053
log(trade tax revenue) 8.609 5.297 -3.312%** -199.410
log(property tax revenue) 3.889 2.684 -1.206%** -98.300
log(total tax revenue) 9.741 7.028 -2.713%** -112.232
log(income share trade tax revenue) 8.418 5.111 -3.306*** -199.021
log(apportioned trade tax revenue) 6.833 3.599 -3.234*** -195.971
log(gross expenditures) 9.985 7.569 -2.416*** -111.100
log(GDP) 15.840 14.907 -0.933*** -23.091
log(debt) 12.466 11.915 -0.551 *** -8.373

Note: Data from Orbis and German Statistical O ce. We compare characteristics of municipali-
ties across 2008|2019. Column 1 shows the means for municipalities with a higher share of sub-
sidiaries that belong to aggressive MNCs and column 2 shows the means for municipalities with
a lower share of subsidiaries that belong to aggressive MNCs. The high share of subsidiaries that
belong to aggressive MNCs is de ned as above the median across all municipalities in the sample.
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Figure A1l: Dynamic E ects of the Tax Rate Increase on Municipal Revenue Structure: tax
decreases

(a) Tax revenues (logs) (b) Shares in total tax revenue.

Note: This gure reports the dynamic e ects of the tax rate decreaseon the logarithm of trade tax,
property tax, and total tax revenue (panel a) and the share of trade tax and property tax revenue
in total tax revenue (panel b). All panels include the event study coe cient plots for municipali-
ties with a high share of subsidiaries that belong to aggressive MNCs relative to those with a low
share and relative to the control group from 3 years before the tax rate decrease to 2 or more years
after the tax rate decrease. Each dot represents the coe cient estimate using the di erence-in-
di erences methodology, the darker shaded box represents the 95% con dence interval, while the
lighter shaded box 90% con dence interval. The high share of subsidiaries that belong to aggres-
sive MNCs is de ned as above the median. In each speci cation, we include year and municipality
xed e ects. Controls include trade tax rate, property tax rate, municipal population, and the
number of rms in each municipality. Standard errors are clustered at the municipality level.
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Table A2: Orbis Data Coverage: Counts and Financials

Stats total assets employment turnover prots rm count MNC count
(1) (2) (3) (4) (5) (6)
Panel A: rm coverage
Mean 0.066 0.131 0.134 0.020 37156 197
Median 0.062 0.124 0.127 0.019 2823 13
Standard Deviation 0.023 0.045 0.045 0.010 70313.274 369.302

Panel B: MNC coverage

Mean 0.309 0.429 0.437 0.203
Median 0.286 0.406 0.417 0.172
Standard Deviation 0.213 0.227 0.228 0.184

Note: Data from Orbis. This table summarises the data coverage in Orbis. Columns
1-4 show the fraction of rms that have nancial data coverage for total assets, employ-
ment, turnover, and prots, respectively. Column 5 shows the average number of rms and
column 6 the average number of multinational subsidiaries across municipalities. Panel A
shows these statistics for overall rm coverage and Panel B for multinational rms only.
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Table A3: The E ect of Tax Rate Hikes on Real Firm Presence and tax competition.

1) ) 3) (4) (5) (6)

Real rm operations Tax competition
employment total assets turnover number of rms  In(avg nghb In(avg nghb
trade tax rate) prop tax rate)
post=1 -0.010 -0.101*** -0.005 0.010** -0.006** -0.006*
(0.037) (0.038) (0.094) (0.004) (0.002) (0.004)
high agg share=1 0.073** 0.124%** 0.139* -0.016*** 0.000 0.001
post=1 (0.033) (0.037) (0.074) (0.003) (0.003) (0.005)
Year FE X X X X X X
Municipality FEs X X X X X X
Firm controls X X X X X X
Observations 11,179 13,644 8,012 14,570 10746 10746
# Municipalities 1,765 1,818 1,461 1,831 1,365 1,365
Mean 0.363 0.360 0.402 0.356 2.523 2.399

Note: Data from Orbis and German Statistical O ce. The dependent variable in column 1 is the
logarithm of the number of employees, in column 2 the logarithm of total assets, in column 3, the
logarithm of turnover, in column 4 the logarithm of the number of rms, in column 5 is the loga-
rithm of the average trade tax rate of nearest 5 municipalities, in column 6 is the logarithm of the
average property tax rate of nearest 5 municipalities. High agg share is a dummy equal to 1 if the
share of subsidiaries of aggressive MNCs is larger than a median across all municipalities. Post is
equal to 1 after the tax rate increase and O beforehand. It is also zero for all control group munici-
palities. In each speci cation, we include year and municipality xed e ects. Controls include trade
tax rate, property tax rate, municipal population, and the number of rms (except in column 4) in
each municipality across all speci cations. Standard errors are clustered at the municipality level.
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Table A4: The Goodman-Bacon decomposition

Dep Var. Timing groups Always vs timing Never vs timing Overall coe cient

Ln(trade tax revenues) Coe cient 0.037 0 -0.081 -.076***
Weights 0.035 0 0.965

Ln(property tax revenues) Coe cient 0.051 0.293 0.034 0.034***
property Weights 0.035 0.000 0.965

Ln(total tax revenue) Coe cient 0.002 -0.030 -0.050 -.047+*
Weights 0.000 0.123 0.877

trade tax share Coe cient -0.011 0.007 -0.0113 -0.009
Weights 0.000 0.123 0.877

roperty tax share Coe cient 0.000 0.000 0.003 0.003***
prop Weights 0.000 0.123 0.877

Note: Data from Orbis and German Statistical O ce. This table decomposes the overall e ect of the
trade tax increases using the Goodman-Bacon decompaosition, based on balanced data during 2011-
2019. This limits the number of observations, relative to the benchmark results, which is necessary
to perform the decomposition. We report the estimated e ects of the reform for the municipalities
with a high share of subsidiaries that belong to aggressive MNCs on the logarithms of trade tax rev-
enues, property tax revenues, total tax revenues and then on the shares of trade tax and property
tax revenues relative to total tax revenues. Post is equal to 1 after the tax rate increase and 0 before-
hand. It is also zero for all control group municipalities. In the decomposition, we include year and
municipality xed e ects, but no controls. Standard errors are clustered at the municipality level.
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Figure A2: Dynamic E ects of the Tax Rate Increase on Municipal Revenue Structure:
staggered di erence-in-di erences corrections

(a) Log of trade tax revenues (b) Log of property tax revenues

Note: This gure reports the dynamic e ects of the tax rate increase on the logarithm of trade
tax and property tax revenue (panels a and b respectively). Both panels include the event
study coe cient plots for municipalities with a high share of subsidiaries that belong to ag-
gressive MNCs relative to those with a low share and relative to the control group from 3
years before the tax rate decrease to 2 or more years after the tax rate decrease. Each dot
represents the coe cient estimate using di erent correction methodologies, while each vertical
line represents the associated 95% con dence intervals. The high share of subsidiaries that be-
long to aggressive MNCs is de ned as above the median. In each specication, we include
year and municipality xed e ects. Standard errors are clustered at the municipality level.
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Table A5: Expenditures, Debt, and GDP.

1) (2) 3) 4 5 6
log(gross exp) log(GDP) log(debt) log(gross exp) log(GDP) log(debt)
post=1 -0.017 -0.024  -0.193*** -0.012 0.013 -0.089***
(0.016) (0.020) (0.069) (0.008) (0.009) (0.025)
high agg share=1 -0.032** 0.016 0.149**
post=1 (0.015) (0.016) (0.066)
nb agg subs -0.002*** -0.000 0.002***
post=1 (0.000) (0.000) (0.000)
Year FE X X X X X X
Municipality FEs X X X X X X
Municipality controls X X X X X X
Observations 19581 1527 1148 19581 1527 1148
Mean 7.738 15.682 12.354 7.738 15.682 12.354

Note: Data from Orbis and German Statistical O ce. The dependent variable in columns

1 and 4 is the logarithm of gross expenditures, in columns 2 and 5 the logarithm of GDP,
in columns 3 and 6 the logarithm of debt. High agg share is a dummy equal to 1 if the
share of subsidiaries of aggressive MNCs is larger than a median across all municipalities, nb
agg subs is the number of subsidiaries that belong to aggressive MNC. Post is equal to 1 af-
ter the tax rate increase and O beforehand. It is also zero for all control group municipal-
ities. In each speci cation, we include year and municipality xed e ects. Controls include
trade tax rate, property tax rate, municipal population, and the number of rms in each
municipality across all specications. Standard errors are clustered at the municipality level.
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B Variation in trade tax rates and share of subsidiaries
belonging to aggressive MNCs.

Figure B1: Distribution of the number of MNCs and shares of MNCs across municipalities.

(a) Shares of MNC subsidiaries (b) Numbers of MNC subsidiaries

Note: This gure plots the distribution of the shares of MNC subsidiaries and the num-
ber of MNC subsidiaries across municipalities. In panel A, in blue, we plot the shares of
subsidiaries belonging to MNCs across municipalities, and in red, the shares of subsidiaries
belonging to aggressive MNCs across municipalities. In panel B, we plot the correspond-
ing numbers of subsidiaries that belong to MNCs (in blue) and those that belong to ag-
gressive MNCs (in red). In both panels, we omit zero shares and zero numbers municipal-
ities for clarity of exposition. 71.7% of municipalities have no subsidiaries that belong to
MNCs, and 83.6% of municipalities have no subsidiaries that belong to aggressive MNCs.
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Figure B2: Distribution of the share of assets, employment and turnover of subsidiaries that
belong to aggressive MNCs across municipalities.

(a) Share of total assets (b) Share of employment

(c) Share of turnover

Note: This gure plots the distribution of the shares of total assets, employment, and
turnover that subsidiaries of MNCs own across municipalities in Panels a, b, and c, respec-
tively. In each panel, in blue, we plot the shares belonging to MNCs, and in red, the
shares belonging to aggressive MNCs. In both panels, we omit zero shares for clarity of ex-
position. 80% of municipalities have no assets that belong to subsidiaries of MNCs, and
93.5% of municipalities have no assets that belong to subsidiaries of aggressive MNCs.
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Figure B3: Distribution of tax rate changes: numbers and sizes.

(a) Number of tax rate changes (b) Size of tax rate changes.

Note: In panel a, we plot the number of times a tax rate changed in each municipal-
ity across the sample period: 2008 - 2019. In blue, we have the tax rate increases,
and in red, the tax rate decreases. We exclude cases when the tax rate did not change
at all. In Panel B, we plot the distribution of the sizes of these tax rate changes.

50



Figure B4: Number of Subsidiaries Across Municipalities

Note: Data from Orbis and German Statistical O ce. This maps out-
lines all German municipalites and the number of rms in each.
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