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Abstract

I estimate the tax elasticity of corporate income. The analysis is based on panel
variation offered by decentralized corporate taxation in Switzerland. According to the
baseline estimate, an increase in a municipality’s corporate tax rate by 1% results in a
decrease of aggregate corporate income (defined as the sum of corporate taxable incomes
in that municipality) by about 0.43%. The elasticity is fairly stable across municipality
types regarding population size, centrality of location, and average income. Furthermore,
I find evidence that a significant part of the aggregate-level elasticity is attributable to
firm mobility across jurisdictions.

JEL-Classification: H21, H25, H32
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1 Introduction

Corporate tax rates in developed countries have decreased substantially over recent years.
From 2000 to 2017, the OECD average of corporate tax rates has steadily fallen from just
above 30% to around 24%.1 Some countries have also increasingly provided low-tax regimes
for specific, presumably mobile, activities or sectors as well as business friendly tax ad-
ministrations. The intensifying corporate tax competition has raised concerns in both the
European Union and the OECD. They are defining guidelines on what is fair and what is un-
fair competition. The OECD action plan launched in 2012 to tackle “Base erosion and profit
shifting” (BEPS) is forcing countries and jurisdictions worldwide to adjust their corporate
tax laws.

These trends have spurred an increasing interest in the tax sensitivity of corporate income
for two main two reasons. First, the tax sensitivity of corporate income and its mobility across
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jurisdiction is a main driver of tax competition. The more responsive corporate income is to
changes in corporate tax rates the more likely it is that tax competition results in jurisdictions
undercutting each other’s tax rates in order to attract corporate income. Second, the tax
sensitivity of corporate income needs to be known to predict the impact of tax reforms on
tax revenue and on macroeconomic variables such as employment and economic growth.

I use Swiss data to estimate the responsiveness of reported corporate taxable income
(henceforth, “corporate income”) to changes in the corporate tax rate at the aggregate level
and at the firm level. The tax sensitivity at the aggregate level is relevant to policy makers
as it captures the change in corporate income resulting from a change in corporate tax
rates. It therefore takes into account all margins along which firms can respond to changes
in corporate tax rates. These margins include changes in corporate income of immobile
firms as well as mobility of corporate income across jurisdictional borders. The firm-level
analysis, in contrast, only captures changes in corporate income of firms that stay in the
same municipality. Thus, if mobility plays an important role, one would expect the tax
sensitivity at the aggregate level to be higher in absolute value than the tax sensitivity at
the firm level.

I use panel data methods to estimate the tax sensitivity of the aggregate corporate
income (defined as the sum of all firms’ corporate income in a municipality). Tax sensitivity
is measured by two parameters, the elasticity and the semi-elasticity. The elasticity (semi-
elasticity) is the percentage change of aggregate corporate income resulting from a 1% (1%-
point) increase in the corporate tax rate. Estimating the semi-elasticity in addition to the
elasticity allows me to examine whether aggregate corporate income is more or less responsive
to changes in the corporate tax rate depending on the initial level of the corporate tax rate.

The aggregate-level analysis leads to four main results. First, I find an elasticity of around
−0.43. In other words, an increase in the corporate tax rate in a municipality by 1% leads
to a decrease in that municipality’s aggregate corporate income by around 0.43%. Swiss
municipalities are therefore on the increasing part of the Laffer curve where an increase
in corporate tax rates translates into an increase in corporate tax revenue. The increase
in corporate tax revenue, however, is less than proportional to the increase in corporate
tax rates. Second, I find the elasticity to be fairly stable across municipality characteristics
population size, centrality of the location (measured by the proximity to one of the five biggest
airports in Switzerland), and average income in the canton to which the municipality belongs.
Third, I find a semi-elasticity of around −2.2. In other words, an increase in the corporate
tax rate in a municipality by 1%-point leads to a decrease in that municipality’s aggregate
corporate income by around 2.2%. Thus, the semi-elasticity is about five times higher in
absolute value than the corresponding elasticity. This is consistent with the average corporate
tax rate in the data set of around 20% which implies that an increase in the corporate tax rate
by 1%-point corresponds to an increase by about 5%. Finally, the estimated semi-elasticities
indicate heterogeneity in the tax sensitivity depending on the initial corporate tax rate. The
semi-elasticity is higher in absolute value for municipalities with relatively low and relatively
high corporate tax rates and lower in absolute value for municipalities with intermediate
corporate tax rates.

The aggregate-level analysis could conceivably suffer from reverse causality if policy mak-
ers respond to changes in aggregate corporate income in a way which is not captured by
the municipality-specific time trends (included in the panel-data-method estimations). I
therefore complement the aggregate-level analysis with estimations based on dynamic panel
estimation techniques (System GMM) which use “internal” instruments created from trans-
formations of model variables. The findings reported above are not overturned by the esti-
mations using System GMM.

To carry out firm-level estimations I apply the method developped by Gruber and Saez

2



(2002) and Weber (2014). I find a baseline estimated firm-level elasticity of around −0.26.
The firm-level estimations further allow to examine whether tax elasticity varies across firm
sizes. I find higher elasticities for firms above the 80th percentile. The estimated elasticity
of firms above the 80th percentile is around −0.3.

The remainder of this paper is organized as follows. Section 2 discusses the contribution
to the literature, Section 3 outlines the Swiss institutional context, Section 4 describes the
data and the model equation. The estimation results are presented in Section 5 (aggregate-
level estimations), Section 6 (aggregate-level System GMM estimations), and in Section 7
(firm-level estimations), and Section 8 concludes.

2 Contribution to the Literature

This paper contributes to the following strands empirical literature. First, it contributes to
the literature on the estimation of the tax elasticity of corporate income which is growing
but still small compared to the literature on the elasticity of personal income (see Saez,
Slemrod and Giertz, 2012, for an overview). This body of research addresses the elasticity
estimates both at the aggregate level and at the firm level. In terms of the explanatory
variable, researchers have used both the tax rate and the net-of-tax rate (sometimes called
“keep rate”). The net-of-tax rate is defined as 1− tax rate. Note that, in contrast to the
elasticity with respect to the tax rate, the elasticity with respect to the net-of-tax rate is
usually positive as firms tend to avoid taxes. Second, the paper contributes to the growing
body of tax-related research that exploits the large identifying variation in tax rates offered
by fiscally highly decentralized Switzerland.

A body of research with a slightly different focus is the analysis of the elasticity of profit
shifting. It analyzes tax-induced shifting of taxable corporate income across jurisdictions
within multinational firms. The literature has identified internal debt financing, strategic
pricing of intermediate inputs, or royalty payments as channels through which corporate
income is shifted to low-tax jurisdictions (see Hines Jr and Rice, 1994; Bartelsman and
Beetsma, 2003; Huizinga and Laeven, 2008; Egger, Eggert and Winner, 2010; Dharmapala
and Riedel, 2013 and, on the relative importance of the aforementioned channels, Heckemeyer
and Overesch, 2017; Dharmapala and Riedel, 2013).

Aggregate-level elasticity estimations
Aggregate-level elasticity estimations have been done by Gruber and Rauh (2007), Dwenger
and Steiner (2012), and Riedl and Rocha-Akis (2012). The first use accounting data (which
do not necessarily record tax liabilities) of publicly traded U.S. companies at the industry
level. Applying the methodology developed by Gruber and Saez (2002) they estimate an
elasticity with respect to the marginal net-of-tax rate of 0.2. Assuming an average marginal
tax rate of around 30%, this corresponds approximately to an elasticity with respect to
the marginal tax rate of −0.09. Dwenger and Steiner (2012) find an elasticity of aggregate
corporate income at the industry-region level of −0.5 based on German tax administration
data. Given Germany’s proportional tax schedule they use the firm’s average tax rate –
which depends also on losses carried forward – to identify variation in tax rates across
firms. Riedl and Rocha-Akis (2012) find an elasticity with respect to the tax rate of about
−0.8 using OECD country panel data. Furthermore, they find the corporate tax base to
be positively (negatively) affected by increases (decreases) in the corporate tax rates of
neighboring countries.

I contribute to this body of research by taking advantage of Switzerland as an natural
laboratory to do elasticity analyses. The Swiss data set offers two main advantages. First,
the corporate tax rate setting autonomy granted to sub-federal jurisdictions (26 cantons
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and some 2,300 municipalities) ensures significantly more identifying variation at a smaller
spatial scale across time and across jurisdictions than the empirical settings so far used in
the literature. Second, Swiss federal law ensures that corporate incomes are comparable
across jurisdictions by determining what deductions firms can make. That is, sub-federal
jurisdictions can change the tax rate but they cannot change the way corporate taxable
income is determined by, for instance, offering extra deductions for R&D expenditures, by
granting a notional interest deduction, or by changing their regulation on firms’ ability
to carry forward losses.2 This allows me to avoid a concern raised by Kawano and Slemrod
(2016) regarding estimated elasticities using OECD country panel data where they document
that decreases in corporate tax rates tend to be accompanied by simultaneous tax base
broadening provisions. This creates a potential upward bias in the elasticity estimates as
tax base broadening is erroneously interpreted by the model as a positive response to the
tax rate decrease.

Firm-level elasticity estimations
Other studies have addressed individual firms’ responses (firm-level estimations) to changes
in corporate tax rates. An increasing number of studies uses administrative data to exploit
bunching in the distribution of corporate taxable incomes at kinks or notches in the tax
schedule (an estimation method developed by Saez, 2010; Chetty, Friedman, Olsen and
Pistaferri, 2011; and Kleven and Waseem, 2013). Devereux, Liu and Loretz (2014) find
elasticities with respect to the net-of-tax rate of 0.13 to 0.17 (at the 300,000 kink) and of
0.53 to 0.56 (at the 10,000 kink) using U.K. data. Boonzaaier, Harju, Matikka and Pirttila
(2017) and Bachas and Soto (2015) estimate elasticities using data for transition economies.
The first find similar results as Devereux et al. (2014) using South African data. The second
find significantly higher elasticities using Costa Rican data. Patel, Seegert and Smith (2017)
find an elasticity with respect to the net-of-tax rate of 0.89 (where less than half comes from
real responses and the rest comes from reporting responses) using administrative tax data
for U.S. firms.

I contribute to this body of research by estimating firm-level elasticities based on panel-
data methods which exploit variation in corporate tax rates across time. The previous
literature is entirely focused on bunching methods which are in principle static in nature.
Furthermore, challenges have been raised which question the validity of assumptions under-
lying bunching methods (see Blomquist and Newey, 2018).

Research on Swiss fiscal federalism
A variety of topics related to the fiscally decentralized structure of Switzerland have been
addressed (see Schmidheiny, 2017, for a summary). Examples include Brülhart and Jametti
(2016), on the effectiveness of tax competition in taming the Leviathan; Feld, Kirchgäss-
ner and Schaltegger (2010), on the impact of fiscal decentralization on the size and type
of government revenue; Feld, Kirchgässner and Schaltegger (2011), on the impact of direct
democratic rights and the municipal debt levels); Parchet (2014), on strategic interactions
among municipalities in personal income tax rate setting; Eugster and Parchet (forthcom-
ing), on the spatial reach of interjurisdictional tax competition; and Roller and Schmidheiny
(2016), on the effective progressivity in personal income taxes in a fiscally decentralized coun-
try. Researchers have also analyzed individuals’ responsivenss to tax changes of various types
of tax bases. Schmidheiny and Slotwinski (2015) find causal evidence for strategic income

2The Swiss corporate tax reform being discussed at the moment includes extra deductibles for R&D
expenditures and privileged tax treatment for revenue from patents. Those tax relief measures are meant to
partly offset the loss of existing tax privileges on foreign corporate income which are no longer compatible
with international standards (BEPS). There is one canton (Nidwalden) that introduced a license box in 2011
in its cantonal tax law. There is no explicit provision in the federal law (as it was in effect during the sample
period) allowing cantons to introduce such a measure. However, there has been no formal court ruling on it.
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bunching around tax notches exploiting a special tax regime for high-income foreigners. Two
further papers estimate tax elasticities and semi-elasticities. Brülhart, Gruber, Krapf and
Schmidheiny (2017) find significant responses of individuals to wealth taxes and Brülhart
and Parchet (2014) find very little response of individuals to bequest tax reforms. What
is missing so far, is an analysis of the responsiveness of corporate income to changes in tax
rates. This paper fills that gap.

3 Swiss Institutional Context

3.1 The Swiss Tax System

Switzerland is marked by pronounced fiscal federalism. About a third (34%) of total tax
revenue is raised by the federal government, the rest is raised by the two sub-federal juris-
dictions (cantons and municipalities). Sub-federal jurisdictions are free to set their desired
tax rates. The fiscal autonomy of sub-federal jurisdictions extends to public expenditure as
well.

Switzerland is divided into 26 cantons and they are divided into a about 2,300 munici-
palities (henceforth, I use the term “sub-federal” levels to denote canton and municipality
level). Both the Confederation and the sub-federal jurisdictions levy a corporate income tax
and a personal income tax. Regarding both corporate income taxes and personal income
taxes the larger share is raised at sub-federal levels. 54% of consolidated corporate income
tax revenue and 81% of consolidated personal income tax revenue is raised at sub-federal
levels (“consolidated” means federal + cantonal + municipal + ecclesiastical).3

For personal wealth and corporate capital there is no centralized federal tax at all, cor-
porate capital and personal wealth are taxed solely at sub-federal levels. Therefore, we can
state that the average Swiss firm pays more than half of it’s corporate income and capital
taxes at sub-federal levels and less than half at the federal level. The consolidated revenue
of the corporate income tax is about ten times as high as the consolidated revenue of the
capital tax. Other kinds of sub-federal corporate taxes such as real estate taxes play a minor
role. At the sub-federal level, revenue from corporate income and capital taxes amounts to
about 16% of total tax revenue.

3.2 Federal Tax Harmonization Act

By virtue of the Federal Tax Harmonization Act (FTHA), sub-federal jurisdictions are
granted almost full autonomy in their corporate tax rate setting decisions.4 The only require-
ment is that they have to levy a corporate income tax and a corporate capital tax. Despite
almost full autonomy in tax rate setting, sub-federal jurisdictions face extensive formal re-
strictions which are aimed at simplifying the Swiss tax law by increasing its transparency
and by facilitating cross-jurisdictional comparisons. Most importantly for this study, the
FTHA stipulates how sub-federal jurisdictions determine corporate income and capital for
taxation purposes.

3The main federal-level tax instruments are value added taxes (37% of federal tax revenue and the sole
prerogative of the federal government), personal income taxes (16% of federal tax revenue) and corporate
income (13% of federal tax revenue). All figures reported in this section are calculated over the sample
period, 2003 to 2014, and taken from the Federal Tax Administration’s (FTA) official website.

4The full name of the law, best possibly translated to English, reads “Federal Act on the Harmonization
of Direct Taxes of the Cantons and Municipalities”. After it went into effect in 1993, cantons were granted
a seven years transition period to adjust there cantonal laws accordingly. Since 2001 the FTHA is directly
applicable in case the cantonal law contradicts it. The FTHA’s version in German can be found on the Swiss
confederation’s official website. The regulations that are discussed in this section can be found in Chapter 2
(corporate income tax) and Chapter 3 (capital tax) of the FTHA.
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The FTHA stipulates that the whole corporate income is subject to the corporate income
tax. Furthermore, it specifies in some detail which parts of revenue are subject to the
corporate income tax and which expenses are deductible. Likewise, the FTHA stipulates
that the whole equity capital is subject to the capital tax and it specifies how the taxable
equity capital is determined. Thus, for the remainder of this paper, “capital tax” refers to
the tax on equity capital. Furthermore, for the sake of brevity, “capital” always refers to
equity capital.

In summary, policy makers at the sub-federal level are free to choose the tax rate at
which they tax corporate income and capital and they are free to change those tax rates at
any time. However, they are cannot enact provisions to broaden or to narrow the corporate
tax base. Thus, the FTHA avoids a bias in the elasticity estimate which can occur if tax
rate changes are accompanied by tax base narrowing or tax base broadening (see Kawano
and Slemrod, 2016).

4 Data and Model Specification

In this section I describe the main variables of interest (corporate income and corporate tax
rates), the control variables and the model specification for the aggregate-level estimations.
The data set has a time and a cross-sectional dimension. It spans 12 years, from 2003 to
2014. Cross-sectionally the data set comprises all 2,352 Swiss municipalities (as of first of
January 2014).

4.1 Main Variables of Interest

Corporate Income
Data on corporate income are provided by the Swiss Federal Tax Administration (FTA).5

The data set used for this study provides, in particular, corporate income, corporate cap-
ital, and the municipality code of domicile of every firm subject to corporate income and
capital taxation in Switzerland. That is, stock companies, limited liability companies, and
cooperatives that are subject to ordinary taxation.

To perform aggregate-level estimations, I use municipality-level data. Aggregate corpo-
rate income of municipality j in year t is defined as the sum of the corporate incomes of all
firms i domiciled in municipality j in year t. It is denoted as Qjt, with its log value being
qjt. Throughout this paper, concerning corporate income and tax rates, lower-case letters
indicate log values of the variables denoted by the corresponding capital letters.

One shortcoming of the data on corporate income is worth noting. The data set reports
all corporate income at a firm’s headquarter and therefore does not take into account inter-
jurisdictional tax allocations. Thus, if a firm is headquartered in municipality A and has a
production site with no own corporate entity in municipality B, that firm’s corporate income
would be partly allocated to municipality A and partly to municipality B. That is, the firm
would pay a share of its corporate income tax in municipality B. In the data, however, firm’s
corporate income is fully reported in municipality A.

Thus, two types of firm responses are not accurately reported by the data. First, firms’
responses to corporate tax rates by moving corporate income between production sites with-
out moving the headquarter. Second, firms’ responses to corporate tax rates by changing
the headquarter location without moving corporate income. If the first effect dominates,
the elasticity estimation is biased towards zero (underestimation of the elasticity in abso-
lute value); if the second effect dominates, the elasticity estimation is biased away from zero
(overestimation of the elasticity in absolute value). If the measurement error is unsystematic,

5ESTV Statistik der direkten Bundessteuer - juristische Personen, 2017, Bern.
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it can be absorbed in the error of the regression and therefore does not bias the elasticity
estimates. Given that relocation of headquarters does not provide a significant tax advan-
tage if the allocation of corporate income across the production sites remains unchanged,
it is likely that the first effect dominates. Hence, in absolute value, the elasticity estimates
should be interpreted as a lower bound of the true elasticity in the light of this measurement
error. Federal data on balances of intercantonal tax allocations indicate interjurisdictional
tax allocations are of minor quantitative importance.6

Corporate Tax Rate
As mentioned above, I work with the consolidated corporate tax rate (“CTR”, and in logs
“ctr”). I use two different variables for the corporate tax rate, the effective tax rate (from
now on abbreviated to “ETR”) and the effective marginal tax rate (from now on abbreviated
to “EMTR”). They were computed based on publicly available federal, cantonal, and munic-
ipal tax laws. The ETR is a measure of a firm’s tax burden relative to its corporate income.
It is relevant for location choices and therefore for mobility across jurisdictions. The EMTR
is the incremental tax paid on incremental income. Thus, it measures the degree to which
taxes affect a firm’s incentives to generate more or less corporate income while staying in
the same location. Because both mobility and incremental changes in corporate income are
relevant for the aggregate-level estimations, I report estimation results based on both ETR
and EMTR. Note that ETR and EMTR are the same if the tax schedule is proportional.

The ETR of a firm i in year t and domiciled in municipality j is defined as the sum of
the corporate income tax and the capital tax relative to the corporate income:

ETRijt(Yit,Kit) =
T Yijt(Yit,Kit) + TKijt(Yit,Kit)

Yit
, (1)

where Yit is firm i’s corporate income in year t, T Yit is the corporate income tax of firm i in
year t, and TKit is the capital tax of firm i in year t. The latter two are functions of the firm
i’s corporate income and capital in year t (Yit and Kit, respectively).

The EMTR of a firm i in year t and domiciled in municipality j is defined as the increase
in the sum of T Yijt and TKijt if Yit and Kit increase by 10% relative to the 10%-increase in Yit:

7

EMTRijt(Yit,Kit) =

T Yijt(1.1 × Yit, 1.1 ×Kit) + TKijt(1.1 × Yit, 1.1 ×Kit)

0.1 × Yit

−
T Yijt(Yit,Kit) + TKijt(Yit,Kit)

0.1 × Yit
.

(2)

To keep notation simple, for the rest of the paper, ETRijt(Yit,Kit) and EMTRijt(Yit,Kit)
will be denoted as ETRijt and EMTRijt, respectively.

In some cantons the corporate tax rate schedule is progressive in corporate income or in
return on equity (the latter is the case only in the canton of Basel City with three munic-
ipalities). Working with (municipality) aggregated data on non-proportional tax schedules

6The canton of Lucerne provided data which allows to narrow down the extra corporate income from
production sites of firms headquartered in another canton to around 13% of the corporate tax base. Data
from the Confederation indicate, that in most cantons, the balance of intercantonal tax allocations amount
to between plus/minus 3% of the cantonal aggregate corporate income.

7The reason why the EMTR is computed based on 10% increases rather than on smaller, say 1% increases,
is a peculiarity of the Swiss tax system which allows firms to deduce their corporate income and capital taxes
from corporate income. Corporate taxes (corporate income and capital taxes) are therefore computed by
a converging iterative process using 15 iterations. If only small increases in Yit and Kit were considered,
very small imprecisions in the computation of the corporate taxes would create significant imprecisions in the
computed EMTR.
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requires a measure of the representative (municipal) tax rate which is unaffected by changes
in aggregate corporate income. Otherwise, the explanatory variable will be a function of the
dependent variable which mechanically creates endogeneity. To avoid this, researchers have
used the top marginal tax rate (Kawano and Slemrod, 2016; or Brülhart, Gruber, Krapf and
Schmidheiny, 2017, on wealth taxes), the tax rate at the 99th percentile (Parchet, 2014, on
personal income taxes), or the tax rate on a hypothetical investment (Riedl and Rocha-Akis,
2012, following Devereux and Griffith, 2003). I use for aggregate-level estimations the cor-
porate tax rate of a hypothetical firm which corresponds to an average-sized firm in the data
set. The hypothetical firm has capital of CHF 2 million and a return on equity of 13% which
implies a corporate income of CHF 260,000. These numbers are close to the average firm in
the data set.8

The corporate tax rate of the hypothetical firm is defined as follows:

ETR∗jt = (T Yjt (Y
∗,K∗) + TKjt (Y ∗,K∗))/Y ∗ (3)

where Y ∗ and K∗ refer to corporate income and capital of the hypothetical firm , ETR∗jt
represents the effective tax rate of the hypothetical firm in municipality j in year t. Likewise,
EMTR∗jt denotes the EMTR of the hypothetical firm with a corporate income Y ∗ and capital
of K∗ in municipality j in year t.

Given the positively skewed distribution of corporate incomes, the hypothetical firm of
which the corporate tax rate is used to proxy municipal corporate tax rates corresponds to the
90th (93rd) percentile in terms of corporate income (capital). Nonetheless, the choice of the
representative tax rate remains arbitrary to some extent. Appendix B.1.1 therefore provides
robustness checks on aggregate-level estimations using corporate tax rates of a smaller and
a larger hypothetical firm.

Figure 1 provides an overview of the levels of the consolidated ETRs in 2014 and the
percentage-point change of the consolidated ETRs from 2003 to 2014 in every Swiss munic-
ipality.9 Three observations are noteworthy. First, there is significant variation in the ETR
across municipalities. In 2014 (2003) the range was from 11.6% to 24.9% (14.5% to 26.8%).
Second, there was a general downward trend in ETRs during the sample period. The corpo-
rate income-weighted mean ETR across all municipalities decreased from 22.8% in 2003 to
19.9% in 2014, with most municipalities having a lower ETR in 2014 than in 2003 and only a
handful having a higher ETR in 2014 than in 2003. Third, there is significant variation in the
percentage-point change of the ETR from 2003 to 2014. The sharpest decrease in the ETR
is by 10.2%-points and the strongest increase is by 2.0%-points. The reader is referred to
Figure A1 for the same graphical overview of the EMTR and to Table A1 for more detailed
descriptive statistics on corporate tax rates (ETR and EMTR).10

8To be precise, considering all firms which have a non-zero corporate income at least once during the time
span of the data set, the average capital per firm is CHF 1,998,560 and the average corporate income per
firm is CHF 1,339,002. CHF is short for Swiss franc. During the sample period one Swiss franc fluctuated in
value between 0.7 and 1.2 US Dollar.

9The confederation levies a unique tax rate of 8.5% on corporate income throughout the sample period.
However, as firms are allowed to deduct corporate taxes from their corporate income, the effective federal
corporate income tax rate is lower than 8.5%. To illustrate, consider a municipality in which, in addition
to the federal corporate income tax of 8.5%, corporate income is taxed linearly at 10% (disregard capital
taxes, which can also be deducted from corporate income). In this case, a firm pays 7.17% federal and 8.44%
sub-federal corporate income tax relative to profit before taxes. In other words, the effective federal corporate
income tax is 7.17% and the effective sub-federal corporate income tax is 8.44%.

10Regarding the relative shares of the corporate income tax and the capital tax, two things can be said.
First, the lion’s share of an average firm’s tax burden is the corporate income tax and, second, the relative
share of the capital tax is decreasing during the sample period. To illustrate the two points, consider the
representative firm with CHF 2 million in capital and CHF 260,000 in corporate income. In 2003 (2014) this
hypothetical firm paid an ETR of 22.7% (19.9%), with 89.1% (95.5%) of this tax burden being corporate
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Figure 1: Effective tax rate (ETR) in Swiss municipalities for a hypothetical firm with capital of CHF 2
million and corporate income of CHF 260,000 (return on equity = 13%). Panel (a) shows ETRs in 2014 and
panel (b) shows percentage-point changes in ETR from 2003 to 2014. White areas are lakes, two-letter
abbreviations are canton codes.
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The Swiss tax system offers tax privileges to special purpose companies (SPCs) that
engage in only limited business activities in Switzerland. SPCs are largely exempt from
sub-federal corporate income taxes (but not from the federal corporate income tax) on their
foreign corporate income and they pay only a reduced sub-federal capital tax. Tax rates
across time and municipalities do therefore not offer enough identifying variation.11 All
estimations and descriptive statistics in this paper are based on firms that are subject to
ordinary taxation as described in this section.

4.2 Aggregate-Level Estimation Equation

The aggregate-level estimation equation writes:

qjt = β ctr∗jt + Γjtξ + λt + µj + t× ψj + εjt, (4)

where qjt denotes the log aggregate corporate income of municipality j in year t (qjt =
ln(Qjt) = ln(

∑
i Yijt)), ctr

∗
jt denotes log values of the corporate tax rate in municipality j in

year t, Γit denotes control variables and interaction terms of ctr∗jt with municipality charac-
teristics, λt denotes time fixed effects, µi denotes municipality fixed effects, t × ψi denotes
municipality-specific time trends, and εjt denotes the error term. A variety of specifications
of regression equation (4) are shown in this paper. All regressions include municipality and
year fixed effects. However, they vary with respect to included controls, interaction terms,
and municipality-specific time trends. Regressions are estimated by OLS.

The main coefficient of interest is β. Defining both aggregate corporate income (qjt)
and the corporate tax rate (ctr∗jt) in logs allows me to interpret the coefficient as an elas-
ticity. Time fixed effects capture municipality-invariant time effects (e.g. inflation, business
cycle), municipality fixed effects capture time-invariant municipality characteristics (e.g. alti-
tude, urban vs. rural municipalities), municipality-specific time trends capture, for example,
municipality-specific population growth or economic growth.

The purpose of including municipality-specific time trends is to avoid an overestimation
of the elasticity in case of a reverse causality of trend growth in aggregate corporate income
on the trend in corporate tax rates. This can occur if a trend decrease (increase) in a
municipality’s corporate tax rate attracts (drives out) firms which in turn allows (forces) the
municipality to further decrease (increase) it’s corporate tax rate.

4.3 Control Variables

The estimations include the following controls and interaction terms:

• Personal tax rates, defined as the sum of personal income and wealth taxes relative to
personal income (municipality-level data).
The variable used is for personal tax rates is the sum of personal income and wealth

income tax and 10.9% (4.5%) being capital tax. Disentangling corporate income taxes and equity taxes,
however, should be done with caution for two reasons: First, some cantons allow firms to credit corporate
income taxes to the capital taxes, that is, firms pay capital taxes only to the extent that they exceed the
corporate income tax. Second, some cantons apply minimum taxes per firm in which case it is no longer
straightforward to determine the relative shares of the corporate income and the equity tax.

11SPCs are said to be highly internationally mobile as they generate around 85% of their corporate income
abroad. On average, SPCs pay only half the tax rate (≈ 10%) that firms pay which are subject to ordinary
taxes. Thus, SPCs pay ordinary taxes only on around 15% of their corporate income and on around 85%
they pay only federal corporate income taxes. Thus, with respect to 85% of their corporate income their is
neither cross-sectional nor intertemporal variation in corporate tax rates. The data comes from the Swiss
Federal Tax Administration which collects data on the share of corporate income that is subject to ordinary
taxation for intercantonal financial equalization purposes.
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taxes for a hypothetical married couple without children and taxable income of CHF
100,000 and taxable wealth of CHF 500,000. The rationale for including personal
tax rates is twofold. First, depending on the tax incidence, personal taxes are at
least partly borne by firms and, second, firm owners might take personal income and
wealth taxes into consideration in their location choices. Since employees and firm
owners do not necessarily live in the municipality where the firm is domiciled, I use
for every municipality j, the population-weighted mean of the personal tax rate of
municipality j and of all municipalities that are within up to 20 minutes’ road distance
from municipality j. The variable is denoted as PERS TAX∗ and in logs as pers tax∗.

• Corporate tax rates of neighboring municipalities (municipality-level data).
This captures the idea of fiscal externalities in the presence of tax competition. That
is, the positive (negative) effect of an increase (decrease) in corporate tax rates in
municipality j on the aggregate corporate income of competing municipalities. I use,
for every municipality j, the population-weighted mean of the corporate tax rates of
all municipalities that are within up to 20 minutes’ road distance from municipality j
(excluding municipality j itself). The variable is denoted as ETR∗neigh (EMTR∗neigh)
for the effective tax rate (effective marginal tax rates) and as etr∗neigh (emtr∗neigh) for
the counterparts in logs.

Furthermore, the corporate tax rate is interacted with the following municipality or canton
characteristics to detect possible heterogeneous effects across municipalities.12

• Population size (municipality-level data, pop).

• Road travel time (measured in hours, airp) to the closest municipality which hosts a
Swiss airport with more 100,000 passengers per year (municipality-level data).13

• Financial resource index value (canton-level data, fin ress).
Since 2003 the Federal Department of Finance computes an index value for every canton
which reflects, roughly speaking, the sum of both personal and corporate income per
capita. The index is computed yearly for intercantonal financial equalization purposes.
It is a good proxy for a canton’s gross income per capita and therefore for how “rich”
a canton is relative to the other cantons.

As corporate income is part of the financial resource index, the financial resource index
value risks being endogenous. To address this concern, the financial resource index
value of the year 2003 is used throughout the sample period. Thus, an increase in
aggregate corporate income in a canton during the sample period is not picked up by
the control variable. The concern further is weakened by the fact that the financial
resource index value is computed at the canton level (and the estimations are done at
the municipality level).

Including control variables and interaction terms alters the interpretation of the main coeffi-
cient of interest. The two main control variables are the personal tax rate and the corporate
tax rate in neighboring municipalities. If the log personal tax rate (pers tax∗) or the log
corporate tax rate in neighboring municipalities (ctr∗neigh) are included, the elastity estimate
can be interpreted as the percentage change in aggregate corporate income resulting from
a 1% increase in the corporate tax rate if the included control variables remain unchanged.

12The reader is referred to Appendix B.1.2 for alternative specifications addressing heterogeneous effects
by municipality or canton characteristics.

13Those airports are located in the following municipalities (on order of passengers per year): Kloten (in the
canton of ZH), Le Grand-Saconnex/Meyrin (GE), Hésingue/Saint-Louis in France which is bordering Basel
(BS), Belp (BE) and Lugano (TI).
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Worthwile to note is the change in interpretation if ctr∗neigh is included. Provided that cor-
porate tax rates are strategic complements and that an increase in etr∗neigh has a positive
impact on a municipality’s aggregate corporate income, then we would expect the estimated
elasticity to get larger in absolute value if etr∗neigh is included in the estimation.14

5 Aggregate-Level Estimation Results

5.1 Corporate Tax Elasticity

Table 1 displays the estimation results of equation (4) for a variety of alternative specifica-
tions.

14Using OECD data, Riedl and Rocha-Akis (2012) find that a country’s tax rate is negatively affected by
competing countries’ tax rates. Most of the empirical literature finds tax rates to be strategic complements
(see, e.g. Allers and Elhorst, 2005, on local tax competition and Devereux, Lockwood and Redoano, 2008,
on international tax competition over corporate tax rates). However, there are notable exception such as
Chirinko and Wilson (2017) on corporate tax rates among US states and Parchet (2014) who finds for
Swiss municipalities that personal income taxes are mostly strategic substitutes and that they are strategic
complements only for large tax cuts.
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Table 1: Aggregate-Level Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.651*** -0.452*** -0.450*** -0.490*** -0.569**
(0.134) (0.126) (0.129) (0.135) (0.237)

etrm∗ -0.534*** -0.414*** -0.411*** -0.421*** -0.573***
(0.139) (0.123) (0.125) (0.140) (0.215)

pers tax∗ -0.030 -0.052 -0.044 -0.071 -0.040 -0.087
(0.327) (0.333) (0.329) (0.323) (0.328) (0.323)

etr∗neigh 0.169

(0.307)
etrm∗neigh 0.219

(0.258)
airp ∗ etr∗ 0.185

(0.370)
pop ∗ etr∗ 0.014

(0.009)
fin ress ∗ etr∗ -0.015

(0.033)
airp ∗ etrm∗ -0.223

(0.332)
pop ∗ etrm∗ 0.012

(0.008)
fin ress ∗ etrm∗ -0.018

(0.032)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.179 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate
tax rates are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF 260,000.

13



The first two rows display the estimated tax elasticity, based on etr∗ in columns (1) to (5)
and based on emtr∗ in columns (6) to (10). All specifications that control for municipality-
specific time trends (columns (2) to (5) and (6) to (10)) yield an estimated tax elasticity
between −0.41 and −0.57. Consider column (3) to illustrate the interpretation of the es-
timated coefficient: an increase of a municipality’s ETR by 1% leads to a decrease of that
municipality’s aggregate corporate income by 0.450%. Thus, an increase in a municipality’s
corporate tax rate does not fully translate into an increase of that municipality’s corporate
tax revenue. To be precise, an increase in the corporate tax rate by 1% leads to an increase
of that municipality’s corporate tax revenue by 0.546% (computed based on an increase of
ETRjt by 1% and a resulting decrease of Qjt by 0.450%). Yet, the average municipality is
on the increasing part of the Laffer curve where an increase in corporate tax rates translates
into an increase in corporate tax revenue.15

The inclusion of municipality-specific time trends reduces the estimated elasticity in
absolute value from −0.65 to −0.45 (from −0.53 to −0.414) based on etr∗ (emtr∗). This
indicates that trend increases (decreases) of aggregate corporate incomes that allow (force)
municipalities to decrease (increase) corporate tax rates play a role in the data.

Both the coefficients of the personal tax rate (pers tax∗) and of the corporate tax rate in
neighboring municipalities (etr∗neigh) are not significantly different from zero at conventional
significance levels. Controlling for the personal tax rate leaves the estimated elasticity virtu-
ally unchanged in the estimation with both etr∗jt (column (3) vs column (2)) and with emtr∗jt
(column (8) vs column (7)). Controlling for corporate tax rates in neighboring municipali-
ties leads to an increase in the estimated elasticity of about 0.11%-points with etr∗jt (column
(5) vs column (2)) and of about 0.15%-points with emtr∗jt (column (10) vs column (7)).
That is, a municipality’s tax elasticity is higher under the hypothetical situation where the
neighboring municipalities leave their corporate tax rates unchanged. The estimations are
consistent with neighboring municipalities reacting to decreases (increases) in the corporate
tax rate of a given municipality by decreasing (increasing) their tax rates as well and hereby
attenuating the elasticity of that given municipality. All interacted variables are demeaned.
The main coefficient of interest −0.490 (column (4)) and −0.421 (column (9)) can therefore
be interpreted as applying to an average municipality in terms of the interacted variables.
The coefficients of the interaction variables are not significantly different from zero. This
indicates that the elasticity of aggregate corporate income is fairly stable across municipal-
ity characteristics. That is, the elasticity of aggregated corporate income does not depend
on the centrality of location of a municipality, average income in the canton to which the
municipality belongs to, and population size.

5.2 Semi-Elasticity and Non-Linear Effects

The following section shows aggregate-level panel estimations using corporate tax rates rather
than log corporate tax rates as explanatory variables. This allows for an alternative interpre-
tation of the estimated coefficients. They reflect the semi-elasticity of aggregate corporate
income, that is, the percentage change in aggregate corporate income resulting from an in-
crease in the corporate tax rate by 1 percentage point. Furthermore, the semi-elasticity allows
to estimate non-linear effects along the tax curve by introducing higher degree polynomials
of the tax rate into the regression equation. The estimation equation becomes:

qjt =
K∑
k=1

βk CTR
∗k
jt + φ PERS TAX∗jt + λt + µj + t× ψj + vjt (5)

15Note that the number of observations is a bit less than the number of existing municipalities multiplied
with the number of years (27, 075 < 2, 352× 12 = 28, 224). This is owed to the fact that some municipalities,
typically very small ones with only a few hundred inhabitants, have no corporate income.
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where CTR∗
k

jt denotes the corporate tax rate to the power of k in municipality j in year

t. Depending on the model specification, CTR∗
k

jt is equal to ETR∗
k

jt or EMTR∗
k

jt . In this
section, I show the results based on ETR. The results based on ETRM are qualitatively
the same, they are shown in Appendix B.3. The model is estimated up to the 4th degree
polynomial (K = 4). Finally, PERS TAX∗jt denotes the personal tax rate and vjt denotes
the error term. λt, µi, t× ψi have the same interpretation as in equation (4).

Table 2: Aggregate-Level Semi-Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6)

ETR∗ -3.568*** -2.212*** -2.228*** -8.185 -109.882*** -69.871
(0.731) (0.664) (0.681) (5.874) (38.184) (251.187)

ETR∗2 15.038 543.307*** 226.892
(14.925) (199.880) (2,021.992)

ETR∗3 -898.360*** 196.021
(344.221) (7,135.429)

ETR∗4 -1,398.738
(9,321.473)

PERS TAX∗ 0.338 0.057 0.102 0.107
(2.358) (2.341) (2.336) (2.344)

Observations 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312
adj R2 .10181 .37041 .37038 .37041 .37073 .37071
p-val 0.000 .001 .001 .001 0.000 0.000
a p-values refer to an F-test on the coefficients of all polynomials of ETR∗ being simultane-
ously equal to zero.
Notes: Corporate tax rates are computed for a hypothetical firm with capital of CHF 2 million
and corporate income of CHF 260,000. Standard errors, two-way clustered on municipality
and canton-year, in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The estimation results are shown in Table 2. The model specifications in columns
(1) to (3) match the corresponding columns in Table 1 using ETR∗jt instead of etr∗jt and
PERS TAX∗jt instead of pers tax∗jt as explanatory variables. The coefficient estimates for
β1 can therefore be directly interpreted as a semi-elasticity. Consider column (3), which
includes municipality-specific time trends, to illustrate: an increase of a municipality’s ETR
by 1%-point leads to a decrease of that municipality’s aggregate corporate income by 2.228%.
The estimated semi-elasticity is about five times higher than the corresponding elasticity of
−0.450. This is consistent with the average corporate tax rate of about 20% which implies
that an increase in the corporate tax rate by 1%-point corresponds on average to an increase
by about 5%.

The model specifications in columns (4) to (6) include higher degree polynomials. This
makes the semi-elasticity a function of the corporate tax rate. The functional form of the
semi-elasticity is obtained by taking the derivative of equation (5) with respect to CTR∗jt:

∂qjt
∂CTR∗jt

=
K∑
k=1

kβk CTR
∗k−1

jt . (6)

Polynomials with K > 2 allow the semi-elasticity to be a non-linear function of CTR∗jt. If,
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for instance, K is equal to 3, the semi-elasticity writes:

∂qjt
∂CTR∗jt

= β1 + 2β2 CTR
∗
jt + 3β3 CTR

∗2
jt . (7)
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(c) K = 3
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(d) K = 4

Figure 2: Estimated corporate semi-elasticities as a function of the effective tax rate (ETR∗) according to
equation (6) based on estimation results in Table 2. Dashed lines show the 95%-confidence intervals
(standard errors two-way clustered on municipality and canton-year). Panel (a) shows the estimated
semi-elasticity based on column (3) with K = 1, Panel (b) based on column (4) with K = 2, Panel (c) based
on column (5) with K = 3 and Panel (d) based on column (6) with K = 4. Trading off interpretability and
comparability, the y-axis dimensions are matched for Panels (a)/(b) and for Panels (c)/(d). The results are
shown for ETRs∗ from 11% to 27% which includes the range of values in the data set.

Figure 2 shows the results according to equation (6) based on the results from Table 2,
including 95%-confidence intervals. Allowing for third and forth degree polynomials yields a
hump-shaped semi-elasticity function. In other words, municipalities display a higher semi-
elasticity if the ETR∗ is at a relatively high or at a relatively low level. In contrast, only a
small and statistically insignificant semi-elasticity is found at average ETR∗ levels of 18%
to 23%.

There are two learnings from a look at the Goodness-of-Fit measured by the adjusted
R-squared. First, the adjusted R-squared in column (1) is significantly lower than in columns
(2) to (6) and the adjusted Rs-squared in columns (2) to (6) are fairly close to each other.
This shows that a significant part of the variation in aggregate corporate income across
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municipalities and time is explained by municipality-specific time trends that are included
in all specifications in columns (2) to (6). Second, starting from the model specification in
column (3) which includes no higher-degree polynomials of ETR∗, the adjusted R-squared
increases as ETR∗

2
and ETR∗

3
are progressively added to the regression equation. Adding

ETR∗
4
, however, leads to a decrease in the adjusted R-squared. This shows that adding

the second and the third degree polynomial (ETR∗
2

and ETR∗
3
) increases the explanatory

power of the model. The model specification with K = 3 shown in column (5) and graphically
in Figure 2c yields the highest Goodness-of-Fit. This speaks for the relevance of the higher-
degree polynomials and for the significance of the finding of a hump-shaped semi-elasticity.

In terms of implications to policy makers this shows, in loose terms, that municipalities
can “gain” (“lose”) a lot by lowering (increasing) their corporate tax rate if their corporate
tax rate is either relatively high or relatively low. This is consistent with the corporate tax
rate being particularly important for location choices at low and at high tax rates which
in turn can occur as a result of particularly high and particularly low tax rates being more
salient in the public perception. That is, a municipality with particularly low tax rates
is labeled as very attractive from a tax viewpoint (“tax haven”) and it takes only small
increases in taxes to lose that label. On the other hand, a municipality with particularly
high tax rates is labeled as a very unattractive from a tax viewpoint (“tax hell”) and it takes
only small decreases in taxes to get rid of that label.

6 Aggregate-Level Estimation using System GMM

This section presents aggregate-level estimations the elasticity using a dynamic panel-data
model (System Generalized Method of Moments; System GMM). The reason for complement-
ing the aggregate level estimations by System GMM estimations is to address conceivable
reverse causality from aggregate corporate income on the municipal corporate tax rate in
a way which is not captured by the municipality-specific time trends. This would, for in-
stance, be the case if municipal tax-setting authorities change corporate tax rates based on
anticipations of a major corporate tax payer increasing or decreasing its corporate income.

System GMM models contain a lag of the dependent variable as covariate (possibly also
more than one lag) along with fixed-effects and possibly other covariates. This specification
creates, by construction, a correlation between the unobserved fixed-effects and the lagged
dependent variables, giving rise to inconsistent estimators (often called the Nickell bias,
crediting Nickell, 1981). This has spurred a strand of literature proposing a GMM estimator.
Building on the work done by Holtz-Eakin, Newey and Rosen (1988) and Anderson and Hsiao
(1981), Arellano and Bond (1991) suggest estimators based on instruments from moment
conditions constructed from lagged levels of the dependent variable and of the endogenous
variables. Later research by Arellano and Bover (1995) and Blundell and Bond (1998) has
shown that instruments constructed by the Arellano-Bond estimator become weak when the
autoregressive process is too persistent. They suggest using additional moment conditions
based on lagged differences which are used as instruments for the level equation along with the
moment conditions of lagged levels that are used as instruments for the difference equation.
Thus, the method relies on “internal” instruments that are created from transformations of
model variables rather than “external” variables. The extended method is often called the
“System GMM”.
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6.1 Model Equation

The System GMM estimation equation writes:

qjt = α qj,t−1 +
K∑
k=0

βk ctr
∗
j,t−k +

S∑
s=0

βs pers tax
∗
j,t−s + λt + µj + t× ψj + wjt, (8)

where qjt denotes the log aggregate corporate income of municipality j in year t; ctr∗jt denotes
log values of the corporate tax rate in municipality j in year t, the model is alternatively
estimated with etr∗jt and with emtr∗jt; pers tax

∗ denotes the log personal tax rate as described
in Section 4.3; λt denotes time fixed effects; µi denotes municipality fixed effects; t × ψi
denotes, depending on the specifications, municipality-specific time trends or canton-specific
time trends; wjt denotes the error term. For any variable x, xj,t−l denotes the lth lag of xj,t.
K is equal to 1 and S can take on the values 0 and 1. The corporate tax rates used for
estimations in this section are based on the hypothetical firm with capital of CHF 2 million
and corporate income of CHF 260,000.

As the main focus is on the long-run relationship between corporate tax rates and ag-
gregate corporate income, the coefficient of interest is βLR = β0+β1

1−α . Being a non-linear
combination of the estimated parameters, its value and standard error are computed using
the delta method. If α is close to unity, βLR can be noisy. In line with Brülhart and Mathys
(2008), I also test the linear restriction that β0 + β1 = 0 applying a Wald test.

Table 3 shows estimation results which use all available lags of the variables to construct
moment conditions. Lags of both ctr∗ and pers tax∗ are used to construct moment condi-
tions. The estimated coefficient βLR with respect to both etr∗ (columns (1) and (2)) and
emtr∗ ((3) and (4)) is in line with the estimated elasticities of aggregate corporate income
in Section 5.

Consider column (1) to illustrate the interpretation of the estimated coefficient: an in-
crease of a municipality’s ETR by 1% leads a decrease of that municipality’s aggregate
corporate income by 0.468%. This is close to the estimated elasticity of around -0.450 re-
ported in Section 5. However, the p-value of the Sargan test (Sargan, 1958) is virtually zero
indicating that the null hypothesis of the overidentifying restrictions being valid is rejected.
In other words, the null hypothesis that the set of instruments constructed using all available
lags is exogenous is rejected. Rejection of the null hypothesis of the Sargan test indicates
that the idiosyncratic errors are not i.i.d.

Note that the distribution of the Sargan test is known only when the errors are ho-
moskedastic. To get some indication whether the overidentifying restrictions are valid, the
model is estimated under the assumption of homoskedastic errors. The corresponding esti-
mation results using heteroskedastic errors are shown in Appendix B.4. Note further that
the Sargan test statistic overrejects in the presence of heteroskedasticity (see Arellano and
Bond, 1991).

The estimation method allows to take account of first order and higher order moving-
average errors by restricting the lags used to construct moment conditions. If the error is
MA(1), only lags two or higher are valid instruments for the level equation, and only lags
three or higher are valid instruments for the difference equation.16

16In case of MA(1) errors, the regression equation (8) would modify to: qjt = α qj,t−1 +
∑K

k=0 βk ctr
∗
j,t−k +∑S

s=0 βs pers tax
∗
j,t−s + λt + µj + t× ψj + wjt + γwj,t−1.
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Table 3: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.403*** 0.402*** 0.404*** 0.403***
(0.00955) (0.00954) (0.00956) (0.00954)

etr∗ -0.631*** -0.620***
(0.184) (0.184)

etr∗ (in t− 1) 0.351** 0.318*
(0.176) (0.175)

pers tax∗ (in t) 0.903** 0.433* 0.971*** 0.395
(0.367) (0.240) (0.364) (0.245)

pers tax∗ (in t− 1) -0.638* -0.788**
(0.375) (0.368)

emtr∗ (in t) -0.552*** -0.530***
(0.182) (0.182)

emtr∗ (in t− 1) 0.336* 0.290
(0.178) (0.176)

Observations 24,528 24,528 24,528 24,528
βLT -0.468** -0.505*** -0.363** -0.402**

(0.192) (0.190) (0.183) (0.182)
β0 + β1 -0.280** -0.302*** -0.216** -0.240**

(0.128) (0.125) (0.130) (0.125)
p-val Sargan 0.000 0.000 0.000 0.000
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
Notes: Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate tax rates are computed for a hypothetical firm with capital
of CHF 2 million and corporate income of CHF 260,000. All available
lags used to create moment conditions.

Table 4 shows estimation results using lag 8 for the level equation and lags 9 and higher
for the difference equation.17 The standard error of the coefficient βLR become fairly high
providing imprecise estimates of the elasticity. The Sargan test statistic has decreased only
little relative to the results shown in Table 3 leaving its corresponding p-value at virtually
zero.

17Only one lag (lag 9, in this case) is used for the level equation. Using also higher lags would be redundant;
see Blundell and Bond (1998) and Blundell, Bond and Windmeijer (2001).
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Table 4: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.213*** 0.217*** 0.185*** 0.191***
(0.0301) (0.0301) (0.0305) (0.0304)

etr∗ (in t) -0.936 -0.969*
(0.578) (0.580)

etr∗ (in t− 1) 0.961* 1.130**
(0.513) (0.503)

emtr∗ (in t) -0.702 -0.668
(0.566) (0.569)

emtr∗ (in t− 1) 0.447 0.600
(0.539) (0.535)

pers tax∗ (in t) 3.420*** 4.242*** 4.846*** 5.712***
(0.827) (0.629) (0.891) (0.740)

pers tax∗ (in t− 1) 1.388 1.514*
(0.912) (0.879)

Observations 24,528 24,528 24,528 24,528
βLT 0.032 0.205 -0.312 -0.084

(0.528) (0.522) (0.393) (0.376)
β0 + β1 0.025 0.161 -0.255 -0.068

(0.015) (0.318) (1.425) (0.073)
p-val Sargan 0.000 0.000 0.000 0.000
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
Notes: Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate tax rates are computed for a hypothetical firm with capital
of CHF 2 million and corporate income of CHF 260,000. Lag 8 is used
for the level equation and lags 9 and higher are used for the difference
equation.

Controlling for canton specific time trends rather than for municipality-specific times
trends yields Sargan test statistics so that the null hypothesis of overidentifying restrictions
being valid must not be rejected. However, the standard errors of the estimates remain fairly
high (see Table 5).
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Table 5: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.786*** 0.899*** 0.889*** 0.970***
(0.109) (0.0892) (0.116) (0.103)

etr∗ (in t) -0.124 0.243
(0.694) (0.696)

etr∗ (in t− 1) 0.597 0.235
(0.648) (0.646)

emtr∗ (in t) 0.0168 0.138
(0.731) (0.757)

emtr∗ (in t− 1) 0.736 0.592
(0.714) (0.737)

pers tax∗ (in t) 1.093 -0.222 1.138 0.0515
(0.929) (0.493) (0.959) (0.556)

pers tax∗ (in t− 1) -1.831 -1.476
(1.120) (1.083)

Observations 24,528 24,528 24,528 24,528
βLT 2.216 4.729 6.761 24.64

(2.038) (6.176) (8.703) (92.37)
β0 + β1 0.473* 0.478 0.753** 0.730**

(0.362) (0.395) (0.383) (0.407)
p-val Sargan .172 .241 .384 .452
Year FE YES YES YES YES
Canton spec time trends YES YES YES YES
Notes: Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate tax rates are computed for a hypothetical firm with capital
of CHF 2 million and corporate income of CHF 260,000. Lag 8 is used
for the level equation and lags 9 and higher are used for the difference
equation.

Summing up, the System GMM estimations do not overturn the findings on the elasticity
of the aggregate corporate income as shown in Section 5. The results are either in line with
the findings of the aggregate-level estimations using panel data techniques or they come with
standard errors that cannot overturn them.

7 Firm-Level Estimation

7.1 Estimation Method

This section shows firm-level estimations of the elasticity of corporate income using the
estimation method developed by Gruber and Saez (2002) and further refined by Weber
(2014). The method consists in relating the change of corporate income between pairs of
years to the change in corporate tax rates between the same pairs of years. The two years
of the pair are called year 1 and year 2 (year 1 is also called the base year). Firm-level
estimations allow me an examination of heterogeneity in the estimated elasticity across firm
sizes by splitting the sample into deciles based on firm sizes.

The firm-level estimation deviates in the following respects from the aggregate-level es-
timation. First, the analysis is only suitable for firms that stay in the same municipality
from year 1 to year 2. The reason is that movers are subject to a possible change in their
corporate tax rate due to their endogenous choice to change the municipality of domicile.
Thus, if a firm changes its domicile between year 1 and year 2 one cannot interpret the
change of its corporate income as a response to the change in corporate tax rate. Second,
since the dependent variable of interest is the log change in corporate income, only firms
with positive corporate profits both in year 1 and year 2 can be considered. Finally, since
the tax schedules are not necessarily proportional, the changes in corporate tax rates of an
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individual firm depend on the firm’s corporate income. If, for instance, the tax schedule
is progressive in corporate income, a firm might face an increase in its corporate tax rate
when its corporate income increases (absent any changes in the municipality’s corporate tax
schedule). When doing firm-level estimations, this creates an endogeneity problem arising
mechanically from the non-proportionality of the tax schedule. The method of Gruber and
Saez (2002) and Weber (2014) is an instrumental variable approach developed to avoid this
type of endogeneity problem.

The Gruber and Saez (2002) methodology consists in instrumenting the change of a firm’s
corporate tax rate between year 1 and year 2 by the hypothetical change in the corporate
tax rate between year 1 and year 2 if the firm earned its base-year income in both years.18

The instrument picks up the change in the corporate tax rate caused by a tax policy change
in the municipality of domicile but it does not pick up the change in the corporate tax rate
which is due to the non-proportionality of the municipality’s corporate tax schedule.

Weber (2014) argues that this instrument does not fully solve the endogeneity problem.
She finds Gruber and Saez (2002)-estimates of the tax elasticity to be downward (upward)
biased when tax rates decrease if tax reforms tend to create larger (smaller) tax rate changes
for higher income levels and smaller (larger) tax rate changes for lower income levels. Thus,
higher levels of income in year 1 will generate larger (smaller) changes of the tax rate as
measured by the Gruber and Saez (2002) instrument if tax reforms tend to create larger
(smaller) tax rate changes for higher income levels and smaller (larger) tax rate changes for
lower income levels. Since income levels are subject to transitory shocks (captured by the
error term) the error term is correlated with the instrument. As a remedy, Weber (2014)
proposes to make the tax rate instrument a function of some lag l of the base-year income
rather than a function of the base-year income itself. In other words, the instrument is the
change in the corporate tax rate between year 1 and year 2 if firms earned their lth lag of
the base-year income in both years.

The model specification given a time difference between year 1 and year 2 of d and an
instrument lag length l writes:

∆ yijt = γ ∆ctrijt + κ ∆pers tax∗jt +
K∑
k=1

δk splk(yt−d−l) + λt + ∆uijt, (9)

where for any variable x, ∆ xijt= xijt−xij,t−d; yijt is log corporate income of firm i domiciled
in municipality j in year t, ctrijt the log corporate tax rate of firm i domiciled in municipality
j in year t. ∆ctrijt is instrumented by the change of firms’ corporate tax rate between year 1
and year 2 if firms earned their their income from the lth lag of the base-year in both years.
The instrument will be denoted as ∆ctrlijt (note that the instrument suggested by Gruber

and Saez (2002) would therefore be denoted as ∆ctr0
ijt). As the firm-level estimations capture

only the elasticity attributable to firms increasing or decreasing their corporate income while
staying in the same municipality, I use the effective marginal tax rate (emtrijt) in this model.
Furthermore, pers tax∗jt is the log personal tax rate in municipality j in year t, and splk(y1)

is the kth decile spline control of a 10-piece spline in log corporate income in year t − d − l
(thus, the splines and the instrument are both based on the lth lag of the corporate income).
The main variable of interest is γ which can be interpreted as an elasticity.

Weber (2014) models uijt as an autoregressive process of order p, AR(p), to show that
lag length, l, necessary to solve the endogeneity problem depends on p. The higher p, the
longer a transitory shock lingers in the error term and the higher the instrument’s lag length
necessary to solve this type of endogeneity problem. The Difference-in-Sargan test provides
diagnostics to determine the necessary lag length.

18Both Gruber and Saez (2002) and Weber (2014) analyze the tax elasticity of personal income using U.S.
data.
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In the baseline estimation, the time difference between year 1 and year 2, d, is three years
(which is the most common in the literature) and the instrument’s lag length, l, is three.
That is, the change in the log corporate tax rate between year t−3 (year 1) and year t (year
2) is instrumented by the change in the log corporate tax rate between year t− 3 and year t
if firms earned their income of year t− 6 in both years.

7.2 Estimation Results

Table 6 shows the results of the baseline estimation. Estimations in columns (1) to (4)
are based on the full sample. Estimations without spline controls (columns (1) and (2))
yield elasticity estimates significantly higher in absolute value than estimations with spline
controls (columns (3) and (4)) indicating mean reversion in corporate income. Considering
estimations with spline controls, I find an elasticity of corporate income of −0.255 and,
controlling for ∆pers tax∗jt, of −0.263. Consider column (4) to illustrate the interpretation
the coefficient. An increase of a firm’s EMTR by 1% leads a decrease of that firm’s corporate
income by 0.263%. Thus, the firm-level elasticity is significantly lower in absolute value than
the aggregate-level elasticity. Recall that, in contrast to aggregate-level estimates, firm-level
estimates do not incorporate mobility of corporate income across jurisdictions. Thus, the
fact that the firm-level elasticity is lower in absolute value than the aggregate-level elasticity
is indicative of mobility across jurisdictions playing an important role.

Removing firms above the 95% percentile leaves the estimated elasticity virtually un-
changed (column (5)), removing firms below the 70% percentile yields a higher estimated
elasticity (column (6)). Percentiles refer to a firm’s average corporate income.19

19Percentile are computed based on firms’ mean corporate income over the years they appear in the sample
considering all firms in the data set. The 70%, 80%, 90%, 95% percentiles correspond to corporate incomes
of CHF 15,701, CHF 36,558, CHF 113,062, CHF 281,034
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Table 6: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

∆etrma -0.382*** -0.396*** -0.255*** -0.263*** -0.258*** -0.341*** 0.076 -0.195 -0.354*** -0.247** -0.261***
(0.075) (0.072) (0.079) (0.077) (0.077) (0.102) (0.077) (0.119) (0.134) (0.110) (0.079)

∆pers tax∗ 0.226 0.124 0.132 0.202 0.105 0.179 0.393** 0.201 0.120
(0.174) (0.165) (0.162) (0.158) (0.167) (0.210) (0.178) (0.140) (0.166)

1st splineb -0.040** -0.040** -0.041** -0.115*** -0.070*** -0.083** -0.168*** -0.226*** -0.037**
(0.017) (0.017) (0.017) (0.031) (0.018) (0.036) (0.058) (0.078) (0.018)

2nd spline -0.079*** -0.079*** -0.087*** -0.142*** -0.136*** -0.188*** -0.143** -0.011 -0.081***
(0.022) (0.022) (0.022) (0.038) (0.021) (0.044) (0.067) (0.093) (0.023)

3rd spline -0.069** -0.069** -0.061** -0.218*** -0.128*** -0.231*** -0.196*** -0.307*** -0.073**
(0.028) (0.028) (0.028) (0.043) (0.040) (0.056) (0.069) (0.108) (0.029)

4th spline -0.084*** -0.084*** -0.100*** -0.262*** -0.143** -0.288*** -0.246*** -0.246** -0.086***
(0.030) (0.030) (0.031) (0.035) (0.066) (0.060) (0.052) (0.105) (0.030)

5th spline -0.080** -0.080** -0.083** -0.182*** 0.024 -0.254*** -0.303*** -0.167* -0.072**
(0.033) (0.033) (0.035) (0.036) (0.089) (0.053) (0.056) (0.092) (0.034)

6th spline -0.049* -0.049* -0.077*** -0.068** -0.175 -0.196*** -0.315*** -0.107 -0.054**
(0.027) (0.027) (0.029) (0.028) (0.182) (0.062) (0.045) (0.066) (0.027)

7th spline -0.043* -0.043* -0.067*** -0.049** -0.073 0.168* -0.205*** -0.312*** -0.040
(0.025) (0.025) (0.025) (0.025) (0.304) (0.092) (0.035) (0.046) (0.024)

8th spline -0.049** -0.049** -0.111*** -0.049** 1.050 -0.068 -0.200*** -0.295*** -0.053**
(0.021) (0.021) (0.025) (0.021) (1.007) (0.215) (0.047) (0.031) (0.022)

9th spline -0.075*** -0.075*** -0.242*** -0.075*** -0.472 -0.006 -0.116*** -0.079***
(0.014) (0.014) (0.031) (0.014) (0.448) (0.093) (0.014) (0.015)

10th spline -0.032*** -0.032*** 0.164 -0.032*** -0.162 -0.032*** -0.036***
(0.007) (0.007) (0.119) (0.007) (0.504) (0.007) (0.008)

Observations 315,983 315,983 315,983 315,983 253,782 251,793 64,190 53,826 82,208 115,759 296,276
R-squared 0.070 0.072 0.057 0.058 0.059 0.079 -0.013 0.060 0.101 0.081 0.058
first-stage F-stat 121.4 120.4 121 119.8 119.4 75.83 271.5 51.08 65.1 115.4 118.3
diff-in-Sargan p-value . . . . . . . . . . .
Muni FE NO NO NO NO NO NO NO NO NO NO NO
Year FE YES YES YES YES YES YES YES YES YES YES YES
Samplec <p95 >p70 <p70 [p70, p80) [p80, p90) >p90 <10% muni rev
# muni clust 2205 2205 2205 2205 2198 2105 1977 1834 1828 1693 1895
# can-yr clust 153 153 153 153 153 153 153 153 153 153 153
a ∆etrm is instrumented by ∆etrm3

b The spline break points deciles from the 3rd of the base year (the same year as the instrument)
c Indicates if the sample is restricted based on levels of corporate incomes. For example, [p70, p80) indicates that only the firms with an average corporate
income between the 70th and the 80th percentile are considered. Percentiles are based on the full population of firms in the sample where more than half
of the reported profits are zero.
Notes: Three years time difference between year 1 and year 2. Standard errors, two-way clustered on municipality and canton-year, in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.
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Estimations for deciles of corporate incomes (columns (7) to (10)) indicate that the
elasticity is mainly driven by firms above the 80th percentile (columns (9) and (10)). Given
the highly skewed distribution of corporate incomes, however, the average corporate income
at the 80% percentile is still at a rather low CHF 36,558. In contrast, the estimated elasticities
for firms up to the 80th percentile (columns (7) and (8)) yield elasticities that are lower
in absolute value than based on the full sample and not significantly different from zero.
Generally, estimations based on subsamples are subject to significantly higher standard errors
(probably due to a drop in the number of observations).

Column (11) removes all firms from the estimation which amount to more than 10% of
aggregate corporate income of the municipality of domicile. This addresses a concern that
municipal policy makers might decrease (increase) the corporate tax rate in anticipation of a
major corporate tax payer increasing (decreasing) its corporate income and thereby creating
an endogeneity bias. Though, this concern is not substantiated by the data. The elasticity
estimate in column (11) is virtually the same as in column (4) which reports the estimation
with the full sample.20.

The estimations in Table 6 do not include municipality fixed effects which, as the model
is specified in first differences, corresponds to not controlling for municipality-specific time
trends. The rationale behind including municipality-specific time trends is to avoid that the
elasticity estimate picks up a dynamic which can be engendered by a municipality decreasing
(increasing) its corporate tax rates which attracts new firms (drives out firms), which in turn
allows (forces) the municipality to further decrease (increase) its corporate tax rate. For
estimations at the firm level based on comparisons between year 1 and year 2, however, this
dynamic does not affect the estimate directly as only firms that stay in the same municipality
from year 1 and year 2 are considered. Furthermore, controlling for municipality-specific time
trends comes at the cost of removing identifying variation.

Note that since in this specification the model is exactly identified (number of instru-
ments = number of instrumented variables) no p-values for the Difference-in-Sargan statistic
are computed. Appendix C.2 reports results for overidentified specifications which allow to
compute Difference-in-Sargan statistics and accordingly to determine the lag length neces-
sary to solve the endogeneity problem. The estimation results based on the Gruber-Saez
methodology using year 1 as the base year to instrument are shown in Appendix C.3. In
contrast to the findings in Weber (2014), the elasticities get closer to zero as one moves from
the Gruber and Saez (2002)-methodology to the Weber (2014)-methodology. The reason is
that, in contrast to the data on personal income with which Weber (2014) works, changes
in corporate tax rates in this study are more pronounced at low corporate incomes than at
high corporate incomes across the time span of the data set.

8 Conclusion

The intensifying tax competition worldwide has gone hand in hand with a general decrease
in corporate tax rates across developed countries. This trend has contributed to the rising
interest in the tax sensitivity of corporate income. In this paper, I explore the tax sensitivity
of corporate income by taking advantage of the variation in tax rates offered by decentralized
taxation in Switzerland.

I find an elasticity of aggregate corporate income at the municipality level of around
−0.43. That is, a 1% increase in the municipal corporate tax rate would lead to a decrease

20For the sake of comparison with the existing literature, which mainly uses the net-of-tax rate as explana-
tory variable, I carry out firm-level estimations with respect to the net-of-tax rate as well. The baseline-
estimation results are reported in Table A32
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in aggregate corporate income by around 0.43%. This elasticity is fairly stable across munic-
ipalities with different characteristics regarding population size, centrality of location, and
average income. The estimate implies Swiss municipalities are on the increasing part of the
Laffer curve. However, an increase in the corporate tax rate by 1% translates into an increase
in corporate tax revenue by only about 0.57%. The remaining 43% are lost due to firms’
responses to the tax increase.

This elasticity estimate is in the same range as previous findings in the literature (Gruber
and Rauh, 2007; Dwenger and Steiner, 2012; and Riedl and Rocha-Akis, 2012). However, it
is worth discussing the difference to the findings in the methodologically most closely related
paper by Riedl and Rocha-Akis (2012). Their baseline elasticity estimate is −0.8 based on
OECD country-level data, which is a much larger scale than Swiss municipalities.

This has the following implications for the aggregate-level elasticity. First, tax compe-
tition is more intense among small jurisdictions (high fractionalization) than among large
jurisdictions (low fractionalization) because costs of moving across jurisdictions are higher
at large spatial scales. This speaks for higher elasticities in absolute value at smaller spatial
scales. The fact that my municipality-level estimate is smaller in absolute value than their
country-level estimate underlines the importance of the point raised by Kawano and Slem-
rod (2016). As they point out, country-level regressions might upward bias the elasticity
estimates (in absolute value) because countries tend to accompany tax rate cuts with tax
base broadening provisions. A second reason could be that the smaller the spatial scale, the
lower the indirect effects of tax rate changes that occur in the same jurisdiction. Keep in
mind that a tax cut in a jurisdiction creates indirect stimulating effects on suppliers from
other jurisdictions. The smaller the jurisdiction the smaller the share of the indirect effects
that occur in the same jurisdiction and the larger the share of the indirect effect that occur
in other jurisdictions. Given that the elasticity estimate captures only indirect effects in
the same jurisdiction, this argument provides a possible explanation for lower elasticities in
absolute value at smaller spatial scales.

I complement the aggregate-level elasticity estimations with semi-elasticity estimations.
This allows me to examine whether the responsiveness of aggregate-corporate income varies
with the initial level of the municipal tax rate. I find a hump-shaped relationship between
the semi-elasticity and the corporate tax rate. In other words, the semi-elasticity is larger in
absolute value for municipalities with relatively low and relatively high corporate tax rates
and smaller in absolute value for municipalities with intermediate corporate tax rates. Low-
tax and high-tax municipalities thus face a stronger reaction of aggregate corporate income
to a change in the corporate tax rate. This is consistent with high and low municipal tax
rates being more salient in the public perception and therefore particularly important in
driving firms’ location choices.

In addition to aggregate-level estimations, I carry out firm-level estimations. This allows
me to uncover heterogeneity in the estimated elasticity across firm sizes. I find an elasticity
across all firms of around −0.26. Furthermore, I find this elasticity to be mainly driven by
firms above the 80th percentile. By splitting the data set based on firms’ average corporate
income I find an elasticity of around −0.3 for firms above the 80th percentile. The previous
literature on firm-level analyses estimates the elasticity with respect to the net-of-tax rate
(= 1− tax rate). To be able to make clean comparisons, I estimate the firm-level elasticities
with respect to the net-of-tax rate as well. The baseline estimation of the firm-level elasticity
with respect to the net-of-tax rate is around 0.4 (see Table A32). This estimate is in line
with estimates found in the literature (see Devereux et al., 2014; Bachas and Soto, 2015;
Boonzaaier et al., 2017; and Patel et al., 2017.

The elasticity at the aggregate level reflects changes in taxable corporate income resulting
from both changes in corporate income of immobile firms and mobility of corporate income
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across jurisdictions. This is the relevant parameter to predict revenue effects of corporate
tax reforms. The firm-level analysis, in contrast, does not capture mobility, but only changes
in corporate income of firms that stay in the same municipality. That the elasticity estimate
is significantly larger at the aggregate level than at the firm level indicates that mobility is
an important driver of the elasticity of aggregate corporate income. This in turn implies
that local tax rate changes are subject to fiscal externalities on other jurisdictions. This is
evidence for effective tax competition being at play among jurisdictions.
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A Data

In this section I provide further detailed information on the data set.

A.1 Corporate Tax Rates

A.1.1 Computation of Corporate Tax Rates

The corporate tax rates are computed based on federal and cantonal tax codes and the
cantonal, municipal, and ecclesiastical tax multipliers. The computation is done for every
municipality in Switzerland from 2003 to 2014. In most cantons and years, the corporate
tax rate is computed as follows:

To illustrate, consider the hypothetical firm used for the estimations in the main body of
this paper with capital of CHF 2 million and corporate income before taxes of CHF 260,000.
Suppose the firm is domiciled in municipality j in year t. The canton of domicile applies a
statutory corporate income tax rate of 8% and a capital tax rate of 0.075%. Furthermore,
the canton of domicile applies a multiplier of 1, municipality j applies a multiplier of 1.19
and the church applies a multiplier of 0.1001. This gives rise to a total multiplier (canton
+ municipality + church) of 2.2901. Thus, the sub-federal statutory tax rate is 18.32%
(= 2.2901×8%). Adding the statutory federal tax rate of 8.5% yields a consolidated statutory
tax rate of 26.82%. The tax rate applied to capital is 0.17% (= 2.2901 × 0.075%). Recall:
there is no federal tax on capital. Computing capital taxes is straightforward: 0.17% × CHF
2,000,000 = CHF 3,435. To compute the corporate income taxes, however, one must take
into account that corporate income and capital taxes are deductible. Thus, the consolidated
statutory tax rate is applied to corporate income after taxes. Using an iterative process with
15 iterations yields corporate income taxes of CHF 54,260. The sum of corporate income
and capital taxes is CHF 57,695. To verify the computation, note that corporate income
after taxes is CHF 202,305 (= CHF 260,000 − CHF 57,695), applying statutory corporate
income tax rates to corporate income after taxes, yields the computed corporate income
taxes (26.82%× CHF 202,305 = CHF 54,260).

The effective rate (ETR) is computed by dividing the sum of corporate income and
capital taxes by corporate income before taxes (see equation (1)). In this case: 22.19% =
CHF 57,695/CHF 260,000. The effective marginal tax rate (EMTR) is computed as follows
(see equation (2)): sum of corporate income and capital taxes of a hypothetical firm with
capital of CHF 2.2 million (= CHF 2 million + 10% × CHF 2 million) and corporate income
of CHF 286,000 (= CHF 260,000 + 10% × CHF 260,000) minus the sum of corporate income
and capital taxes of the hypothetical firm with capital of CHF 2 million corporate income
before taxes of CHF 260,000 divided by CHF 26,000 (= 10%× CHF 260,000). Applying
the iterative process mentioned in the paragraph above yields an EMTR of 22.19% ((CHF
63,466 − CHF 57,695)/CHF 26,000). Note that in this case, as both the corporate income
and capital tax schedule are proportional, the ETR and the EMTR are the same.

The parameters used for this example are from the corporate tax code in the city of Zurich
in 2014. This is a rather simple example of a corporate tax code. Additional complexities in
other cantons and years are

• progressive corporate income tax schedule (progressivity can be in corporate income
or in return on equity),

• progressive capital tax schedule,

• corporate income taxes can be credited to capital taxes (that is, capital taxes are only
due to the extent that they exceed corporate income taxes). Mostly, crediting corporate
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income taxes to capital taxes is allowed both for cantonal and municipal taxes. In some
cantons and years, however, it is only allowed for cantonal taxes (Basel Landschaft,
Geneva). The Federal Tax Harmonization Act (FTHA) allows cantons to incorporate
that provision in their tax codes since 2010.

• Minimum taxes. That is, every firm owes at least the minimum tax if taxes based on
the statutory tax rates fall below the minimum tax. In some cantons and years, the
minimum tax applies to capital taxes and in some cantons and years, the minimum
tax applies to the sum of corporate income and capital taxes.

In addition, in some cantons and years, there is a unique corporate tax rate across all
municipalities in the canton.

A.1.2 Shortcomings of and further details on the data

• Cantons of SO, SH (until 2003),and TG (until 2005): the corporate income tax de-
pended on the amount of corporate income distributed to shareholders. In this case,
I follow what the Swiss Federal Tax Administration (FTA) does in its publications
on cantonal tax burdens. They assume that 4.5% of equity capital is distributed to
shareholders.

• Cantons of TI and NE: the church tax is not mandatory and therefore not taken into
account in the data set.

• Canton of VS: a few municipalities levy a church tax which is not taken into account
in the data set due to lack of availability of the data.

A.2 Corporate Income

A.2.1 Computation of Corporate Income

The data set provided by the FTA comprises corporate income after taxes and capital (recall,
in this paper, “capital” always refers to “equity capital”) of every firm subject to corporate
taxation in Switzerland from 2003 to 2014. The reason why corporate income is reported after
taxes (rather than before taxes) is that corporate taxes are deductible. That is, statutory
corporate tax rates are applied to corporate income after taxes rather than to corporate
income before taxes (see Section A.1.1 for further details). The estimations in this paper,
however, are done with corporate income before taxes. Thus, the variable “corporate income”
as used in this paper is obtained by adding corporate taxes (as described in Section A.1.1)
to corporate income after taxes as reported in the data set of the FTA.

To illustrate, consider a firm with capital of CHF 2 million and corporate income after
taxes of CHF 200,000 which is taxed according to the corporate tax code used in the il-
lustration in Section A.1.1. Applying the statutory corporate income and capital tax rates
yields a corporate income tax of CHF 53,640 (=26.82% × CHF 200,000), a capital tax of
CHF 3,400 (=0.17% × CHF 2,000,000), and a sum of both of CHF 57,040 (=CHF 53,640
+ 3,400). Thus, the corporate income as used in the paper would be CHF 257,040 (= CHF
57,040 + CHF 200,000).

A.2.2 Missing Data Points for Capital

Because individual firms’ capital is not relevant for federal corporate taxation anymore (since
1998), the FTA no longer requires cantons to deliver data on firms’ capital. Most cantons
still do deliver data of capital on a voluntary basis. Yet, some data points are missing. To be
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precise, 23,932 out of 1,545,138 relevant observations were missing, where “relevant” means
that corporate income is larger than zero (a firm with corporate income of zero is not relevant
for the estimations anyway).

Aggregate-level estimations
Disregarding capital taxes to compute corporate income would result in an underestimation
of aggregate corporate income in municipalities with missing data points on capital (the
underestimation would be small, however, because the capital tax is only about 10% of
corporate taxes). To avoid a systematic underestimation of municipalities with missing data
points on capital, I fill the missing data based on corporate income and the average return on
equity in the corresponding canton and year. To illustrate: if the average return on equity
in a given canton in a given year is 15%, a firm has a corporate income of CHF 500,000 and
the data on capital is missing, then I approximate the capital of that firm by CHF 3,333,333
(=CHF 500,000/15%). In other words, I assume that the firm with the missing data on
capital has the same return on equity as the average firm in the respective canton in the
respective year. The exception is the canton of Basel Landschaft, where from 2012 to 2014
too many data points on capital are missing so that I use the average return on equity of
firms in the canton over the sample period to approximate the missing data on capital.

Firm-level estimations
In firm-level estimations, all firms with missing data points are dropped from the estimation
sample.

A.3 Municipal Mergers

The number of municipalities is subject to permanent change due to municipal mergers. In
order to take account of mergers happening during the sample period, I merge municipalities
in the data set retroavtively. In other words, I treat mergers as if they had taken place
before 2003 (the first year of the sample period). To illustrate, suppose two municipalities
A and B merged in 2009 to form a new municipality C. I consider them one municipality C
throughout the sample period from 2003 to 2014. For the time span before the merger (in
this case, 2003 - 2008), I aggregate the data of municipality A and B to municipality C as
follows:

• aggregate corporate income of municipality C before the merger is the sum of aggregate
corporate incomes of municipalities A and B;

• tax rates (both corporate and personal) of municipality C before the merger are the tax
rates in municipality A and B weighted by aggregate corporate income of municipalities
A and B in 2003.

Note that I use aggregate corporate income of year 2003 to weight tax rates of municipality A
and B to aggregate. The reason is that using contemporaneous aggregate corporate incomes
as weights could create an endogenous variable as changes in aggregate corporate income
can be the result of changes in tax rates.

A.4 Descriptive Statistics

A.4.1 Cantonal Corporate Income and Mean Corporate Tax Rates

Table A1 shows an overview of the effective tax rate (ETR), the effective marginal tax rate
(EMTR), and aggregate corporate income (Q) per capita in every canton and for Switzerland
for the years 2003 and 2014. ETR and EMTR are means of the municipal ETRs and EMTRs
weighted by municipality-aggregated corporate incomes.
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Table A1: Overview corporate tax rates and canton-aggregated corporate income per capita in 2003 and
2014

ETR, 2003 ETR, 2014
EMTR,
2003

EMTR,
2014

Q per
capita,
2003

Q per
capita,
2014

Zurich (ZH) 23.1% 21.9% 23.1% 21.9% 9,137 12,309

Bern (BE) 21.4% 20.5% 22.5% 21.6% 4,124 7,771

Lucerne (LU) 22.1% 13.6% 22.1% 13.6% 3,301 9,375

Uri (UR) 24.2% 15.4% 24.2% 15.4% 3,791 6,301

Schwyz (SZ) 17.2% 12.7% 17.6% 12.7% 4,067 9,285

Obwalden (OW) 22.4% 14.0% 22.4% 14.0% 1,512 8,664

Nidwalden (NW) 18.5% 12.7% 18.5% 12.7% 3,719 11,650

Glarus (GL) 24.2% 17.4% 24.2% 17.4% 2,351 5,360

Zug (ZG) 15.5% 13.8% 17.0% 15.1% 13,077 24,018

Fribourg (FR) 23.6% 20.8% 23.6% 20.8% 4,140 8,815

Solothurn (SO) 23.9% 19.1% 23.9% 21.5% 3,601 6,218

Basel Stadt (BS) 24.6% 24.6% 24.6% 24.6% 5,838 10,768

Basel Landschaft (BL) 22.6% 20.2% 22.6% 22.1% 3,938 5,528

Schaffhausen (SH) 18.5% 17.3% 20.1% 17.3% 2,055 5,905

Appenzell Ausserrhoden (AR) 18.9% 13.1% 18.9% 13.1% 2,690 7,594

Appenzell Innerrhoden (AI) 17.7% 14.2% 17.7% 14.2% 2,979 6,150

St. Gallen (SG) 20.0% 17.4% 25.7% 17.4% 3,694 7,189

Graubnden (GR) 23.5% 19.8% 24.8% 19.8% 3,674 5,703

Aargau (AG) 22.9% 16.6% 22.9% 18.9% 3,922 6,847

Thurgau (TG) 21.1% 16.7% 23.7% 16.7% 3,335 5,602

Ticino (TI) 21.3% 21.3% 21.3% 21.3% 5,673 8,082

Vaud (VD) 24.4% 22.3% 24.4% 22.3% 4,542 5,635

Valais (VS) 23.4% 18.3% 24.6% 24.6% 2,502 4,817

Neuchâtel (NE) 25.2% 18.4% 25.2% 18.4% 4,014 6,161

Geneva (GE) 26.5% 24.6% 26.5% 24.6% 8,371 13,684

Jura (JU) 23.6% 22.7% 23.6% 22.7% 4,245 7,546

Switzerland (CH) 22.8% 19.9% 23.3% 20.5% 5,227 8,649

ETRs and EMTRs are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF
260,000. Note that (1) a proportional tax schedule for corporate income and capital implies that ETR = EMTR and that
(2) a progressive tax schedule for the corporate income and/or capital tax implies that ETR < EMTR.
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A.4.2 Municipal Effective Marginal Tax Rates Graphically

Figure A1 provides a graphical overview of the levels of EMTRs in 2014 and the percentage-
point change of the EMTRs from 2003 to 2014 in every Swiss municipality.

(a)

(b)

Figure A1: Effective marginal tax rate (EMTR) in Swiss municipalities for a hypothetical firm with capital
of CHF 2 million and corporate income of CHF 260,000. Panel (a) displays EMTRs in 2014 and panel (b)
displays percentage-point changes in EMTR from 2003 to 2014. White areas are lakes, two-letter
abbreviations are canton codes.
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B Aggregate-Level Estimations

B.1 Robustness Checks on Aggregate-Level Elasticity Estimations

B.1.1 Hypothetical Firm

Tables A2 and A3 show aggregate-level elasticity estimations using a larger and a smaller
hypothetical firm to compute municipal corporate tax rates. The estimated elasticity of the
corporate tax base is a bit higher in absolute value if a larger hypothetical firm is used and
a bit lower in absolute value if the smaller hypothetical firm is used.
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Table A2: Aggregate-Level Elasticity Estimation, Alternative Hypothetical Firm Underlying Corporate Tax Rates.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.691*** -0.501*** -0.500*** -0.463*** -0.659***
(0.137) (0.128) (0.132) (0.151) (0.252)

etrm∗ -0.599*** -0.428*** -0.426*** -0.365** -0.659***
(0.126) (0.110) (0.114) (0.155) (0.247)

pers tax∗ -0.030 0.003 -0.047 -0.040 -0.019 -0.062
(0.326) (0.328) (0.326) (0.325) (0.326) (0.324)

etr∗neigh 0.214

(0.306)
etrm∗neigh 0.295

(0.283)
airp ∗ etr∗ -0.216

(0.229)
pop ∗ etr∗ 0.011

(0.009)
fin ress ∗ etr∗ -0.011

(0.032)
airp ∗ etrm∗ -0.143

(0.174)
pop ∗ etrm∗ 0.006

(0.009)
fin ress ∗ etrm∗ -0.003

(0.033)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.180 0.479 0.479 0.479 0.479 0.180 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate
tax rates are computed for a hypothetical firm with capital of CHF 10 million and corporate income of CHF 1,300,000.
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Table A3: Aggregate-Level Elasticity Estimation, Alternative Hypothetical Firm Underlying Corporate Tax Rates.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.574*** -0.383*** -0.384*** -0.536*** -0.477**
(0.124) (0.119) (0.122) (0.133) (0.222)

etrm∗ -0.375*** -0.138 -0.137 -0.251** -0.391*
(0.106) (0.102) (0.103) (0.112) (0.207)

pers tax∗ 0.014 -0.010 0.000 -0.133 -0.152 -0.146
(0.331) (0.332) (0.333) (0.322) (0.319) (0.320)

etr∗neigh 0.126

(0.281)
etrm∗neigh 0.324

(0.252)
airp ∗ etr∗ 0.303

(0.266)
pop ∗ etr∗ 0.014

(0.009)
fin ress ∗ etr∗ -0.029

(0.031)
airp ∗ etrm∗ 0.391

(0.247)
pop ∗ etrm∗ 0.008

(0.008)
fin ress ∗ etrm∗ 0.004

(0.033)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.178 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate
tax rates are computed for a hypothetical firm with capital of CHF 1 million and corporate income of CHF 130,000.

37



B.1.2 Heterogeneous Effects across Municipalities

This section provides alternative specifications to detect heterogeneous effects across munic-
ipality characteristics. They act as a robustness check for the estimations shown in Section
5. etr and emtr are interacted with alternative measures for population size, the distance
to an airport, and the financial resource index. HiPop is a dummy variable which is equal
to 1 if the municipality is above average in terms of population size and zero otherwise.
airp45 is a dummy variable which is equal to 1 if the municipality is within 45 minutes’
road distance to an airport and zero otherwise. HiRess is a dummy variable which is equal
to 1 if the municipality is part of a canton which is above average in terms of the financial
resource index and zero otherwise. The estimations confirm the finding of no evidence for
heterogeneous effects across municipalities

Table A4: Aggregate-Level Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

etr∗ -0.317 -0.317
(0.221) (0.221)

emtr∗ -0.375 -0.380
(0.268) (0.267)

pers tax∗ -0.014 -0.074
(0.332) (0.325)

airp45 ∗ etr∗ -0.222 -0.221
(0.235) (0.239)

HiPop ∗ etr∗ 0.146 0.147
(0.192) (0.192)

HiRess ∗ etr∗ -0.093 -0.093
(0.289) (0.289)

airp45 ∗ emtr∗ -0.183 -0.176
(0.263) (0.264)

HiPop ∗ emtr∗ 0.241 0.245
(0.192) (0.192)

HiRess ∗ emtr∗ 0.081 0.083
(0.277) (0.277)

Observations 27,075 27,075 27,075 27,075
R-squared 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
# muni clust 2327 2327 2327 2327
# can-yr clust 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-
year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate tax
rates are computed for a hypothetical firm with capital of CHF 2 million
and corporate income of CHF 260,000.

B.1.3 Tax Reliefs

Firms in some regions have the possibility to apply for a tax relief for up to the first 10 years
of operation. The tax relief can go up to 100% on corporate taxes (in which case no taxes
are due at all). These tax reliefs are of minor quantitative importance. Across the data set,
a tax relief of 1.8% is granted on the federal level (they are much more widespread among
firms subject to privileged taxation which are not included in the data set of this study). If
a tax relief is granted to a firm for federal corporate income taxes, the canton is obligated
to grant a tax relief to that firm to at least the same extent as well. Beyond that, cantons
are allowed to provide tax relief to firms during the first 10 years of operation independently
of a tax relief for federal taxes. The data set does not allows to identify tax reliefs granted
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only by cantons.
I do two robustness checks on aggregate-level estimations reported in Table 1 for a po-

tential bias created by disregarding tax reliefs. Table A5 shows the same regression results
after removing all firms that are granted a federal tax relief. That is, the dependent variable
is aggregate corporate income of all firms excluding those firms which are granted a federal
tax relief at any point in time during the sample period. Table A5 shows the same regression
results after removing the four cantons where the total federal tax relief amounts for more
than 5% of the federal corporate income taxes (Glarus, Schaffhausen, Vaud, and Neuchâtel).
In both cases, the results change only little compared to baseline estimation shown in Table
1.
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Table A5: Aggregate-Level Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.631*** -0.474*** -0.477*** -0.509*** -0.611***
(0.135) (0.127) (0.130) (0.137) (0.236)

etrm2∗ -0.513*** -0.443*** -0.443*** -0.445*** -0.600***
(0.142) (0.124) (0.126) (0.142) (0.214)

pers tax∗ 0.059 0.047 0.043 0.017 0.049 0.002
(0.330) (0.336) (0.331) (0.326) (0.331) (0.326)

etr∗neigh 0.188

(0.300)
etrm2∗neigh 0.212

(0.253)
airp ∗ etr∗ 0.098

(0.369)
pop ∗ etr∗ 0.017*

(0.009)
fin ress ∗ etr∗ -0.014

(0.034)
airp ∗ etrm2∗ -0.265

(0.327)
pop ∗ etrm2∗ 0.015*

(0.008)
fin ress ∗ etrm2∗ -0.015

(0.032)

Observations 27,050 27,050 27,050 27,050 27,050 27,050 27,050 27,050 27,050 27,050
R-squared 0.187 0.486 0.486 0.486 0.486 0.187 0.486 0.486 0.486 0.486
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2326 2326 2326 2326 2326 2326 2326 2326 2326 2326
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate
tax rates are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF 260,000 . All firms that
benefit from tax reliefs from federal corporate income taxes at any point in time are removed from the sample.
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Table A6: Aggregate-Level Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.670*** -0.481*** -0.473*** -0.520*** -0.597**
(0.139) (0.137) (0.139) (0.146) (0.249)

etrm∗ -0.542*** -0.439*** -0.434*** -0.432*** -0.591***
(0.145) (0.132) (0.134) (0.157) (0.226)

pers tax∗ -0.153 -0.187 -0.165 -0.200 -0.161 -0.211
(0.334) (0.337) (0.335) (0.330) (0.334) (0.330)

etr∗neigh 0.177

(0.327)
emtr∗neigh 0.214

(0.269)
airp ∗ etr∗ 0.243

(0.394)
pop ∗ etr∗ 0.008

(0.009)
fin ress ∗ etr∗ -0.011

(0.034)
airp ∗ emtr∗ -0.284

(0.342)
pop ∗ emtr∗ 0.007

(0.008)
fin ress ∗ emtr∗ -0.014

(0.033)

Observations 22,799 22,799 22,799 22,799 22,799 22,799 22,799 22,799 22,799 22,799
R-squared 0.205 0.494 0.494 0.494 0.494 0.204 0.494 0.494 0.494 0.494
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 1945 1945 1945 1945 1945 1945 1945 1945 1945 1945
# can-yr clust 264 264 264 264 264 264 264 264 264 264

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate
tax rates are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF 260,000 . Cantons where tax
reliefs for federal corporate income taxes make up for more than 5% of federal corporate income taxes (GL, SH, VD, NE) are removed
from the sample.
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B.2 Aggregate-Level Stayers’ Elasticity Estimations

The elasticity estimates shown in Table 1 incorporate both the stayers’ elasticity (existing
firms increasing or decreasing their corporate income in the same municipality) and the firm
entry/exit (mobility across jurisdictions, firm birth/death). In this section, I look at how
large the share of the stayers’ elasticity is. For this sake, I restrict the sample to “perma-
nent stayers”. A “permanent stayer” is a firm that is domiciled in the same municipality
throughout the sample (from 2003 to 2014).

A firm is not identified as a permanent stayer if it appears in the data set after 2003, if it
disappears from the data set before 2014, or if it changes the municipality of location within
the same canton during the sample period (note that firms that change the municipality of
location can only be tracked if they move within the same canton). A firm that appears in
the data set during the sample period (after 2003), it is either firm birth or moving in from
outside the canton. Firm birth means that a firm comes into existence as a result of the
establishment of a firm or a spin-off. A firm that disappears from the data set during the
sample period (before 2014), it is either firm death or moving out to outside of the canton.
Firm death means that a firm ceases to exist as a result of default or a merger, where one
firm is integrated in another one so that one legal entity ceases to exist. In case of a takeover,
however, where one firm becomes owner of another firm and both legal entities continue to
exist, there is no firm death. It has to be kept in mind that the increase (decrease) of a
firm’s profit as a result of a merger (spin-off) creates some noise in the dependent variables
which, provided it is unsystematic, should be absorbed by the error term.

The log sum of corporate income of firms that are identified as permanent stayers in
municipality j in year t is denoted as qperm stay

jt . Table A7 exhibits the results of regression

equation (4) but with qperm stay
jt as dependent variable. The estimated stayers’ elasticities

(dependent variable qperm stay
jt ) are between −0.208 and −0.273. There is neither evidence

for the personal tax having an impact nor is there evidence for heterogeneous effects across
municipality types.
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Table A7: Aggregate-Level Stayers’ Elasticity Estimation.

Dependent variable qperm stay
jt

qjt qperm stay
jt

qjt

(1) (2) (3) (4) (5) (6) (7) (8)

etr∗ -0.256* -0.272** -0.273** -0.489***
(0.133) (0.134) (0.131) (0.128)

etrm∗ -0.208* -0.215* -0.233* -0.434***
(0.119) (0.121) (0.127) (0.121)

pers tax∗ 0.262 0.289 0.166 0.227 0.246 0.111
(0.293) (0.307) (0.305) (0.291) (0.302) (0.301)

airp ∗ etr∗ -0.199
(0.465)

pop ∗ etr∗ 0.003
(0.008)

fin ress ∗ etr∗ -0.012
(0.025)

airp ∗ etrm∗ -0.133
(0.453)

pop ∗ etrm∗ 0.004
(0.007)

fin ress ∗ etrm∗ -0.016
(0.024)

Observations 24,179 24,179 24,179 24,179 24,179 24,179 24,179 24,179
R-squared 0.405 0.406 0.406 0.503 0.405 0.405 0.405 0.503
Municipality FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Muni spec time trends YES YES YES YES YES YES YES YES
# muni clust 2102 2102 2102 2102 2102 2102 2102 2102
# can-yr clust 300 300 300 300 300 300 300 300

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, **
p<0.05, * p<0.1. Corporate tax rates are computed for a hypothetical firm with capital of CHF 2 million
and corporate income CHF 260,000.

As some small municipalities do not have any corporate income from stayers in some
years, the number of observations drops by about 10%.21 To make elasticity estimates based
on qjt and based on qperm stay

jt comparable, I redo the estimations of columns (2) and (6) of
Table 1 with the reduced sample.

This allows to compare elasticity estimates of columns (4) and (8) (stayers’ elasticity +
firm entry/exit) with elasticity estimates based on the corresponding model specification in
columns (2) and (6) (stayers’ elasticity). Based on the estimations with etr∗, the stayers’
elasticity accounts for about 56% (= −0.272

−0.489) of the elasticity. The estimations with emtr∗,

the stayers’ elasticity accounts for about 50% (= −0.215
−0.434) of the elasticity. Thus, about half

of the corporate tax elasticity is attributable to the stayers’ elasticity. The remaining part
must therefore be driven by firm entry/exit (mobility of firms across jurisdictions and firm
birth/death).

The stayers’ elasticity captures also strategic profit shifting across corporate entities in
corporate groups. To get an idea of whether the stayers’ elasticity is solely attributable to
accounting-based profit shifting or whether it is also attributable to economically meaningful
effects, I run the estimations of columns (2) and (6) of Table A7 again by progressively
removing the largest firms from the sample on which the computation of aggregate corporate
income is based. The underlying idea is that the potential to exploit the aforementioned
channels of profit shifting, internal debt financing, strategic pricing of intermediate inputs,
and royalty payments aiming at lowering the corporate tax burden is more prevalent among
larger firms. Thus, if the stayers’ elasticity is mainly attributable to accounting-based profit

21All municipalities from the canton of Graubünden are removed from the sample. Graubünden changed
firms ID’s during the sample period making it impossible to identify permanent stayers.
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shifting, we would expect the estimated stayers’ elasticity to get smaller in absolute value as
larger firms are progressively removed from the sample.

Table A8 shows no evidence to substantiate for a progressive decrease of the stayers’
elasticity in absolute value as larger firms are progressively removed from the sample. With
respect to both etr and emtr, the estimated stayers’ elasticity becomes (slightly) larger
absolute value as the top 1%, top 5%, and top 10% are removed from the sample (note that
the corporate income at the 90% percentile is already down at CHF 113,062). If the top 20%
and 30% are removed, the standard errors increase, in particular with respect to the emtr
(note that the corporate income at the 70% percentile is down at CHF 15,701). The latter
might have to do with the following explanations. First, small firms are more likely to be
owner-manager firms where the owner-manager can shift income between wage and profit
paid out as dividend. Second, the marginal tax rate might not be an accurate measure of the
tax burden as some cantons levy a minimum tax which makes the marginal tax rate zero for
small firms (because they keep paying the minimum tax as they marginally increase/decrease
their corporate income).
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Table A8: Aggregate-Level Stayers’ Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

etr∗ -0.266** -0.344*** -0.385*** -0.251* -0.468*
(0.126) (0.128) (0.131) (0.136) (0.239)

emtr∗ -0.225** -0.276** -0.257** -0.086 -0.403
(0.111) (0.114) (0.127) (0.133) (0.255)

pers tax∗ 0.137 0.320 -0.078 -0.549 -0.087 0.106 0.278 -0.133 -0.598 -0.137
(0.272) (0.288) (0.413) (0.424) (0.673) (0.271) (0.289) (0.416) (0.426) (0.673)

Observations 24,175 24,041 23,898 23,251 22,102 24,175 24,041 23,898 23,251 22,102
R-squared 0.406 0.386 0.331 0.330 0.270 0.406 0.385 0.331 0.330 0.270
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends YES YES YES YES YES YES YES YES YES YES
# muni clust 2102 2096 2091 2065 2032 2102 2096 2091 2065 2032
# can-yr clust 300 300 300 300 300 300 300 300 300 300
firms removed above [percentile]a 99% 95% 90% 80% 70% 99% 95% 90% 80% 70%
# firms in the sampleb 104,438 96,923 87,984 72,042 58,068 104,438 96,923 87,984 72,042 58,068
a: The row indicates which firms are removed from the sample to compute the municipal tax base. “90%”, for instance, indicates that all
firms which have a corporate profit above the 9th percentile are removed from the sample. The percentiles are constructed based on the
average corporate income per firm using the full sample of this study where almost 40% of the firms have an average corporate income of
zero. The 70%, 80%, 90%, 95%, and 99% percentiles correspond to corporate incomes of CHF 15,701, CHF 36,558, CHF 113,062, CHF
281,034, and CHF 1,726,100
b: The row indicates the number of firms in the sample (underlying the computation of the municipal tax bases). The number of stayers in
total is 106,753.
Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1. Corporate tax
rates are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF 260,000.
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To sum up, Table A8 provides evidence, that the stayers’ elasticity is at least in part at-
tributable to responses in real economic activities.

B.3 Aggregate-Level Semi-Elasticity Estimations

Table A9 shows estimation results corresponding to Table 2 using effective marginal tax rate
(EMTR∗) and corresponding polynomials as explanatory variables. Figure A2 shows the
estimation results of Table A9 graphically (corresponding to Figure 1)

Table A9: Aggregate-Level Semi-Elasticity Estimation.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6)

ETRM∗ -2.619*** -1.840*** -1.839*** -12.687*** -96.906*** -44.677
(0.740) (0.617) (0.627) (4.782) (34.691) (208.280)

ETRM∗2 26.030** 462.853*** 55.072
(11.573) (179.243) (1,649.107)

ETRM∗3 -736.824** 653.167
(302.631) (5,719.378)

ETRM∗4 -1,748.488
(7,336.813)

PERS TAX∗ -0.046 -0.199 -0.239 -0.194
(2.327) (2.304) (2.264) (2.268)

Observations 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312
adj R2 .10093 .37033 .37030 .37047 .37069 .37066
p-val 0.000 .003 .003 0.000 0.000 0.000
a p-values refer to an F-test on the coefficients of all polynomials of ETRM∗ being simulta-
neously equal to zero.
Notes: Corporate tax rates are computed for a hypothetical firm with capital of CHF 2 million
and corporate income of CHF 260,000. Standard errors, two-way clustered on municipality
and canton-year, in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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(d) K = 4

Figure A2: Estimated corporate semi-elasticities as a function of the effective marginal tax rate (EMTR∗)
according to equation (6) based on estimation results in Table A9. Dashed lines show the 95%-confidence
intervals (standard errors two-way clustered on municipality and canton-year). Panel (a) shows the
estimated corporate semi-elasticity based on column (3) with K = 1, Panel (b) based on column (4) with
K = 2, Panel (c) based on column (5) with K = 3, and Panel (d) based on column (6) with K = 4. Trading
off interpretability and comparability, the y-axis dimensions are matched for Panels (a)/(b) and for Panels
(c)/(d). The functions are exhibited for EMTRs∗ from 11% to 27% which includes the range of values in
the data set.

B.4 Aggregate-Level Elasticity Estimations using GMM

Using all available lags, robust standard errors.
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Table A10: Aggregate-Level Elasticity Estimation using GMM.
(1) (2) (3) (4)

q (in t− 1) 0.403*** 0.402*** 0.404*** 0.403***
(0.0190) (0.0190) (0.0190) (0.0190)

etr∗ (in t) -0.631*** -0.620***
(0.196) (0.196)

etr∗ (in t− 1) 0.351** 0.318*
(0.175) (0.174)

emtr∗ (in t) -0.552*** -0.530***
(0.197) (0.198)

emtr∗ (in t− 1) 0.336* 0.290*
(0.173) (0.173)

pers tax∗ (in t) 0.903*** 0.433 0.971*** 0.395
(0.329) (0.278) (0.327) (0.284)

pers tax∗ (in t− 1) -0.638* -0.788**
(0.352) (0.347)

Observations 24,528 24,528 24,528 24,528
βLT -0.468** -0.505** -0.363* -0.402*

(0.213) (0.212) (0.210) (0.209)
β0 + β1 -0.280** -0.302** -0.216* -0.240*

(0.146) (0.142) (0.155) (0.149)
p-val Sargan . . . .
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
Notes: Robust standard errors in parentheses.*** p<0.01, ** p<0.05, *
p<0.1. Corporate tax rates are computed for a hypothetical firm with
capital of CHF 2 million and corporate income of CHF 260,000. All
available lags used to create moment conditions.

Table A11: Aggregate-Level Elasticity Estimation using GMM.
(1) (2) (3) (4)

q (in t− 1) 0.213*** 0.217*** 0.185*** 0.191***
(0.0652) (0.0649) (0.0670) (0.0662)

etr∗ in (t) -0.936 -0.969
(1.106) (1.111)

etr∗ (in t− 1) 0.961 1.130
(1.006) (0.996)

emtr∗ (in t) -0.702 -0.668
(1.092) (1.097)

emtr∗ (in t− 1) 0.447 0.600
(1.007) (0.996)

pers tax∗ (in t) 3.420*** 4.242*** 4.846*** 5.712***
(0.828) (0.863) (0.927) (1.053)

pers tax∗ (in t− 1) 1.388 1.514
(1.247) (1.247)

Observations 24,528 24,528 24,528 24,528
βLT 0.032 0.205 -0.312 -0.084

(0.608) (0.604) (0.527) (0.458)
β0 + β1 0.025 0.161 -0.255 -0.068

(0.014) (0.259) (1.769) (0.064)
p-val Sargan . . . .
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
Notes: Robust standard errors in parentheses.*** p<0.01, ** p<0.05, *
p<0.1. Corporate tax rates are computed for a hypothetical firm with
capital of CHF 2 million and corporate income of CHF 260,000. Lag
8 is used for the level equation and lags 9 and higher are used for the
difference equation.

B.5 Using Canton-Specific Time Trends

Using canton-specific time trends.
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Table A12: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.404*** 0.408*** 0.403*** 0.411***
(0.0107) (0.0107) (0.0111) (0.0111)

etr∗ (in t) -0.841*** -0.840***
(0.172) (0.173)

etr∗ (in t− 1) 0.449*** 0.309*
(0.168) (0.167)

emtr∗ (in t) -0.735*** -0.702***
(0.172) (0.172)

emtr∗ (in t− 1) 0.463*** 0.319*
(0.171) (0.170)

pers tax∗ (in t) 0.242 -1.409*** 0.289 -1.589***
(0.336) (0.151) (0.335) (0.152)

pers tax∗ (in t− 1) -1.763*** -1.978***
(0.321) (0.315)

Observations 24,528 24,528 24,528 24,528
βLT -0.656*** -0.897*** -0.456*** -0.650***

(0.177) (0.173) (0.173) (0.173)
β0 + β1 -0.392*** -0.531*** -0.272*** -0.383***

(0.112) (0.106) (0.114) (0.107)
p-val Sargan 0.000 0.000 0.000 0.000
Year FE YES YES YES YES
Canton spec time trends YES YES YES YES
Notes: Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate tax rates are computed for a hypothetical firm with capital
of CHF 2 million and corporate income of CHF 260,000. All available
lags used to create moment conditions.

Table A13: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.404*** 0.408*** 0.403*** 0.411***
(0.0321) (0.0317) (0.0287) (0.0286)

etr∗ (in t) -0.841*** -0.840***
(0.193) (0.194)

etr∗ (in t− 1) 0.449** 0.309*
(0.177) (0.176)

emtr∗ (in t) -0.735*** -0.702***
(0.199) (0.200)

emtr∗ (in t− 1) 0.463** 0.319*
(0.181) (0.178)

pers tax∗ (in t) 0.242 -1.409*** 0.289 -1.589***
(0.319) (0.212) (0.325) (0.204)

pers tax∗ (in t− 1) -1.763*** -1.978***
(0.348) (0.313)

Observations 24,528 24,528 24,528 24,528
βLT -0.656*** -0.897*** -0.456** -0.650***

(0.196) (0.192) (0.202) (0.197)
β0 + β1 -0.392*** -0.531*** -0.272** -0.383***

(0.128) (0.123) (0.138) (0.124)
p-val Sargan . . . .
Year FE YES YES YES YES
canton spec time trends YES YES YES YES
Notes: Robust standard errors in parentheses.*** p<0.01, ** p<0.05, *
p<0.1. Corporate tax rates are computed for a hypothetical firm with
capital of CHF 2 million and corporate income of CHF 260,000. All
available lags used to create moment conditions.
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Table A14: Aggregate-Level Elasticity Estimation using GMM.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4)

q (in t− 1) 0.786*** 0.899*** 0.889*** 0.970***
(0.127) (0.0952) (0.130) (0.115)

etr∗ (in t) -0.124 0.243
(0.871) (0.820)

etr∗ (in t− 1) 0.597 0.235
(0.825) (0.788)

emtr∗ (in t) 0.0168 0.138
(0.907) (0.913)

emtr∗ (in t− 1) 0.736 0.592
(0.873) (0.874)

pers tax∗ (in t) 1.093 -0.222 1.138 0.0515
(0.802) (0.469) (0.888) (0.602)

pers tax∗ (in t− 1) -1.831* -1.476
(1.020) (0.994)

Observations 24,528 24,528 24,528 24,528
βLT 2.216 4.729 6.761 24.64

(2.409) (6.705) (9.523) (102.1)
β0 + β1 0.473 0.478 0.753 0.730

(0.362) (0.395) (0.383) (0.407)
p-val Sargan . . . .
Year FE YES YES YES YES
Muni spec time trends YES YES YES YES
Notes: Robust standard errors in parentheses.*** p<0.01, ** p<0.05, *
p<0.1. Corporate tax rates are computed for a hypothetical firm with
capital of CHF 2 million and corporate income of CHF 260,000. Lag
8 is used for the level equation and lags 9 and higher are used for the
difference equation.

C Firm-Level Estimation

C.1 Baseline Estimation with Two Years Time Difference
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Table A15: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

∆emtra -0.287*** -0.294*** -0.195** -0.199** -0.190** -0.290*** 0.071 0.045 -0.345*** -0.300*** -0.182**
(0.071) (0.070) (0.080) (0.080) (0.078) (0.106) (0.085) (0.151) (0.130) (0.109) (0.081)

∆pers tax∗ 0.115 0.054 0.092 0.085 0.159 0.089 0.217 0.076 0.043
(0.142) (0.137) (0.145) (0.131) (0.181) (0.173) (0.153) (0.102) (0.139)

1st splineb -0.026** -0.026** -0.026** -0.068** -0.048*** -0.052 -0.086* -0.201** -0.024*
(0.012) (0.012) (0.012) (0.029) (0.013) (0.036) (0.044) (0.084) (0.013)

2nd spline -0.056*** -0.056*** -0.061*** -0.115*** -0.085*** -0.126*** -0.144*** -0.017 -0.056***
(0.017) (0.017) (0.016) (0.032) (0.017) (0.041) (0.049) (0.103) (0.018)

3rd spline -0.066*** -0.066*** -0.062*** -0.152*** -0.130*** -0.198*** -0.124** -0.092 -0.070***
(0.022) (0.022) (0.021) (0.033) (0.030) (0.046) (0.054) (0.102) (0.022)

4th spline -0.045* -0.045* -0.054** -0.183*** -0.089* -0.189*** -0.178*** -0.191** -0.043*
(0.024) (0.024) (0.023) (0.030) (0.053) (0.042) (0.049) (0.097) (0.023)

5th spline -0.078*** -0.078*** -0.081*** -0.149*** -0.070 -0.209*** -0.214*** -0.183** -0.077***
(0.026) (0.026) (0.027) (0.028) (0.083) (0.048) (0.044) (0.074) (0.027)

6th spline -0.025 -0.025 -0.048 -0.047* 0.204 -0.175*** -0.207*** -0.113* -0.028
(0.028) (0.028) (0.030) (0.028) (0.143) (0.066) (0.037) (0.064) (0.029)

7th spline -0.030 -0.030 -0.041* -0.030 -0.048 0.142 -0.145*** -0.219*** -0.026
(0.021) (0.021) (0.023) (0.021) (0.314) (0.088) (0.027) (0.040) (0.021)

8th spline -0.039** -0.039** -0.084*** -0.039** 1.177 -0.231 -0.181*** -0.211*** -0.045***
(0.017) (0.017) (0.018) (0.017) (0.928) (0.209) (0.029) (0.021) (0.017)

9th spline -0.058*** -0.058*** -0.174*** -0.057*** -0.528 0.030 -0.094*** -0.062***
(0.011) (0.011) (0.021) (0.011) (0.636) (0.072) (0.012) (0.011)

10th spline -0.019*** -0.019*** 0.067 -0.019*** 0.327 -0.018*** -0.022***
(0.004) (0.004) (0.094) (0.004) (0.247) (0.004) (0.005)

Observations 405,013 405,013 405,013 405,013 327,985 319,250 85,763 70,216 104,865 144,169 380,584
R-squared 0.055 0.057 0.044 0.045 0.044 0.064 -0.015 0.008 0.083 0.075 0.041
first-stage F-stat 134.5 134.7 133.1 133.2 137.1 75.72 358.4 50.68 63.78 121.2 134.8
diff-in-Sargan p-value . . . . . . . . . . .
Muni FE NO NO NO NO NO NO NO NO NO NO NO
Year FE YES YES YES YES YES YES YES YES YES YES YES
# muni clust 2225 2225 2225 2225 2218 2137 2049 1888 1881 1738 1927
# can-yr clust 179 179 179 179 179 179 179 179 179 179 179
a ∆etrm is instrumented by ∆etrm3

b The spline break points deciles from the 3rd of the base year (the same year as the instrument)
c Indicates if the sample is restricted based on levels of corporate incomes. For example, [p70, p80) indicates that only the firms with an average
corporate income between the 70th and the 80th percentile are considered. Percentiles are based on the full population of firms in the sample
where more than half of the reported profits are zero.
Notes: Two years time difference between year 1 and year 2. Standard errors, two-way clustered on municipality and canton-year, in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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C.2 Finding the Appropriate Instrument Lag

Following Weber (2014), I use the Difference-in-Sargan test to examine whether an instru-
ment is exogenous. It is an over-identification test based on the comparison of the covariance
of the instrument and residual for the instrument that we want to test relative to the same
covariance for the instrument that we assume to be exogenous. Note that the Difference-
in-Sargan is equivalent to the Sargan test if there is only one instrument that is assumed
exogenous (which is the case here). A small p-value of the Difference-in-Sargan test indicates
that the null hypothesis of the the instrument being exogenous must be rejected.

The p-values of the Difference-in-Sargan test in Tables A16, A17, A18, and A19 indicate
that constructing the instrument based on the third lag of the base year is sufficient to solve
the endogeneity of the instrument.

Table A16: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.483*** -0.501*** -0.379*** -0.391***
(0.081) (0.076) (0.085) (0.081)

∆pers tax∗ 0.286 0.191
(0.175) (0.169)

1st splineb -0.002 -0.002
(0.015) (0.015)

2nd spline -0.067*** -0.067***
(0.022) (0.022)

3rd spline -0.040 -0.039
(0.034) (0.034)

4th spline -0.046 -0.046
(0.038) (0.038)

5th spline -0.121*** -0.122***
(0.037) (0.037)

6th spline -0.017 -0.017
(0.034) (0.034)

7th spline -0.036 -0.036
(0.035) (0.035)

8th spline -0.064** -0.062**
(0.026) (0.026)

9th spline -0.057*** -0.057***
(0.016) (0.016)

10th spline -0.025*** -0.025***
(0.008) (0.008)

Observations 224,933 224,933 224,933 224,933
R-squared 0.087 0.090 0.076 0.078
first-stage F-stat 68.8 67.72 68.47 67.40
diff-in-Sargan p-value .9447 .9592 .2279 .2330
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2154 2154 2154 2154
# can-yr clust 127 127 127 127
a ∆etrm is instrumented by ∆etrm3 and ∆etrm4

b The spline break points deciles are based on the forth lag of the base
year.
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A17: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.337*** -0.346*** -0.264*** -0.270***
(0.078) (0.076) (0.089) (0.088)

∆pers tax∗ 0.143 0.086
(0.167) (0.160)

1st splineb -0.010 -0.010
(0.013) (0.013)

2nd spline -0.055*** -0.055***
(0.019) (0.019)

3rd spline -0.042 -0.042
(0.026) (0.026)

4th spline -0.058** -0.057**
(0.027) (0.027)

5th spline -0.025 -0.025
(0.029) (0.029)

6th spline -0.035 -0.035
(0.028) (0.028)

7th spline -0.022 -0.022
(0.026) (0.026)

8th spline -0.043** -0.043**
(0.021) (0.021)

9th spline -0.043*** -0.043***
(0.013) (0.013)

10th spline -0.020*** -0.020***
(0.005) (0.005)

Observations 295,703 295,703 295,703 295,703
R-squared 0.064 0.066 0.055 0.056
first-stage F-stat 92.10 91.77 91.65 91.23
diff-in-Sargan p-value 0.4221 0.4192 0.9199 0.9215
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2190 2190 2190 2190
# can-yr clust 153 153 153 153
a ∆etrm is instrumented by ∆etrm3 and ∆etrm4

b The spline break points deciles are based on the forth lag of the base
year.
Notes: Two years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A18: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.483*** -0.501*** -0.350*** -0.361***
(0.081) (0.076) (0.090) (0.086)

∆pers tax∗ 0.286 0.173
(0.175) (0.169)

1st splineb -0.024 -0.023
(0.024) (0.024)

2nd spline -0.069** -0.069**
(0.028) (0.027)

3rd spline -0.072** -0.072**
(0.035) (0.035)

4th spline -0.116*** -0.115***
(0.039) (0.038)

5th spline -0.042 -0.042
(0.042) (0.042)

6th spline -0.062* -0.062*
(0.033) (0.033)

7th spline -0.027 -0.027
(0.026) (0.026)

8th spline -0.062*** -0.061***
(0.021) (0.021)

9th spline -0.072*** -0.072***
(0.014) (0.014)

10th spline -0.024*** -0.024***
(0.007) (0.007)

Observations 224,933 224,933 224,933 224,933
R-squared 0.087 0.090 0.073 0.075
Hansen J statistic .0048 .0026 1.347 1.371
first-stage F-stat 68.8 67.72 68.23 66.91
diff-in-Sargan p-value .9447 .9592 .2457 .2416
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2154 2154 2154 2154
# can-yr clust 127 127 127 127
a ∆etrm is instrumented by ∆etrm3 and ∆etrm4

b The spline break points deciles are based on the third lag of the base
year.
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A19: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.483*** -0.501*** -0.350*** -0.361***
(0.081) (0.076) (0.090) (0.086)

∆pers tax∗ 0.286 0.173
(0.175) (0.169)

1st splineb -0.024 -0.023
(0.024) (0.024)

2nd spline -0.069** -0.069**
(0.028) (0.027)

3rd spline -0.072** -0.072**
(0.035) (0.035)

4th spline -0.116*** -0.115***
(0.039) (0.038)

5th spline -0.042 -0.042
(0.042) (0.042)

6th spline -0.062* -0.062*
(0.033) (0.033)

7th spline -0.027 -0.027
(0.026) (0.026)

8th spline -0.062*** -0.061***
(0.021) (0.021)

9th spline -0.072*** -0.072***
(0.014) (0.014)

10th spline -0.024*** -0.024***
(0.007) (0.007)

Observations 224,933 224,933 224,933 224,933
R-squared 0.087 0.090 0.073 0.075
Hansen J statistic .0048 .0026 1.347 1.371
first-stage F-stat 68.8 67.72 68.23 66.91
diff-in-Sargan p-value .9447 .9592 .2457 .2416
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2154 2154 2154 2154
# can-yr clust 127 127 127 127
a ∆etrm is instrumented by ∆etrm3 and ∆etrm4

b The spline break points deciles are based on the third lag of the base
year.
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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The p-values of the Difference-in-Sargan test in Tables A20 and A21 indicate that con-
structing the instrument based on the second lag of the base year is insufficient to solve the
endogeneity of the instrument (p-values are too low).

Table A20: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.432*** -0.447*** -0.337*** -0.347***
(0.078) (0.075) (0.074) (0.071)

∆pers tax∗ 0.254 0.162
(0.178) (0.165)

1st splineb -0.036** -0.035**
(0.018) (0.018)

2nd spline -0.075*** -0.075***
(0.022) (0.022)

3rd spline -0.076*** -0.076***
(0.027) (0.027)

4th spline -0.076** -0.076**
(0.031) (0.031)

5th spline -0.081** -0.081**
(0.035) (0.035)

6th spline -0.058** -0.057**
(0.028) (0.027)

7th spline -0.040 -0.040
(0.026) (0.026)

8th spline -0.045** -0.045**
(0.022) (0.022)

9th spline -0.076*** -0.077***
(0.014) (0.014)

10th spline -0.032*** -0.032***
(0.006) (0.006)

Observations 295,652 295,652 295,652 295,652
R-squared 0.078 0.081 0.071 0.073
first-stage F-stat 116.5 114.6 115.4 113.5
diff-in-Sargan p-value .0081 .0085 .0024 .0024
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2188 2188 2188 2188
# can-yr clust 153 153 153 153
a ∆etrm is instrumented by ∆etrm2 and ∆etrm3

b The spline break points deciles are based on the third lag of the base
year.
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.

56



Table A21: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.318*** -0.326*** -0.253*** -0.257***
(0.072) (0.072) (0.072) (0.072)

∆pers tax∗ 0.121 0.066
(0.143) (0.137)

1st splineb -0.023* -0.022*
(0.012) (0.012)

2nd spline -0.060*** -0.060***
(0.017) (0.017)

3rd spline -0.063*** -0.063***
(0.023) (0.023)

4th spline -0.051** -0.051**
(0.025) (0.025)

5th spline -0.070*** -0.070***
(0.026) (0.026)

6th spline -0.030 -0.030
(0.027) (0.027)

7th spline -0.026 -0.026
(0.020) (0.020)

8th spline -0.041** -0.041**
(0.017) (0.017)

9th spline -0.056*** -0.056***
(0.011) (0.011)

10th spline -0.019*** -0.019***
(0.004) (0.004)

Observations 378,807 378,807 378,807 378,807
R-squared 0.061 0.062 0.055 0.055
first-stage F-stat 130.3 129.7 129.1 128.5
diff-in-Sargan p-value .173 .1793 .0402 .0411
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2210 2210 2210 2210
# can-yr clust 179 179 179 179
a ∆etrm is instrumented by ∆etrm2 and ∆etrm3

b The spline break points deciles are based on the third lag of the base
year.
Notes: Two years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1.

57



C.3 Gruber-Saez Methodology

Tables A22 and A23 show estimation results based on the Gruber-Saez methodology where
the instrument is constructed on the base year. The estimated elasticities are higher in
absolute value. Note that since in this specification the model is exactly identified (number
of instruments = number of instrumented variables) no p-values for the Difference-in-Sargan
statistic are computed.

Table A22: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.916*** -0.929*** -0.526*** -0.523***
(0.199) (0.202) (0.064) (0.064)

∆pers tax∗ 0.279* -0.061
(0.161) (0.124)

1st splineb -0.427*** -0.428***
(0.018) (0.018)

2nd spline -0.430*** -0.430***
(0.026) (0.026)

3rd spline -0.428*** -0.428***
(0.028) (0.028)

4th spline -0.338*** -0.338***
(0.024) (0.024)

5th spline -0.281*** -0.281***
(0.024) (0.024)

6th spline -0.178*** -0.178***
(0.027) (0.027)

7th spline -0.137*** -0.137***
(0.024) (0.024)

8th spline -0.088*** -0.088***
(0.022) (0.022)

9th spline -0.084*** -0.084***
(0.017) (0.017)

10th spline -0.014*** -0.014***
(0.005) (0.005)

Observations 499,445 499,445 499,445 499,445
R-squared 0.129 0.130 0.207 0.207
first-stage F-stat 516.8 514.7 330.4 323
diff-in-Sargan p-value . . . .
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2273 2273 2273 2273
# can-yr clust 156 156 156 156
a ∆etrm is instrumented by ∆etrm0 (Gruber and Saez (2002))
b The spline break points deciles from the base year (the same year as
the instrument)
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A23: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.730*** -0.736*** -0.398*** -0.393***
(0.187) (0.188) (0.052) (0.053)

∆pers tax∗ 0.130 -0.103
(0.133) (0.110)

1st splineb -0.397*** -0.398***
(0.017) (0.017)

2nd spline -0.422*** -0.422***
(0.021) (0.021)

3rd spline -0.380*** -0.380***
(0.020) (0.020)

4th spline -0.311*** -0.311***
(0.021) (0.021)

5th spline -0.247*** -0.247***
(0.019) (0.019)

6th spline -0.163*** -0.163***
(0.022) (0.022)

7th spline -0.114*** -0.114***
(0.020) (0.020)

8th spline -0.052*** -0.052***
(0.015) (0.015)

9th spline -0.063*** -0.063***
(0.012) (0.011)

10th spline -0.011** -0.011**
(0.004) (0.004)

Observations 647,002 647,002 647,002 647,002
R-squared 0.110 0.110 0.183 0.183
first-stage F-stat 670.4 672.7 447.2 442
diff-in-Sargan p-value . . . .
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2294 2294 2294 2294
# can-yr clust 182 182 182 182
a ∆etrm is instrumented by ∆etrm0 (Gruber and Saez (2002))
b The spline break points deciles from the base year (the same year as
the instrument)
Notes: Two years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1.
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Tables A24 and A25 show that the base-year instrument suffers from endogeneity (p-values
are too low).

Table A24: FFirm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.798*** -0.816*** -0.740*** -0.754***
(0.150) (0.152) (0.132) (0.133)

∆pers tax∗ 0.344** 0.264*
(0.160) (0.147)

1st splineb -0.036** -0.036**
(0.017) (0.017)

2nd spline -0.075*** -0.075***
(0.021) (0.021)

3rd spline -0.066** -0.066**
(0.027) (0.027)

4th spline -0.080*** -0.079***
(0.029) (0.028)

5th spline -0.075** -0.076**
(0.032) (0.032)

6th spline -0.054** -0.054**
(0.025) (0.025)

7th spline -0.038 -0.038
(0.024) (0.024)

8th spline -0.051** -0.050**
(0.021) (0.021)

9th spline -0.074*** -0.075***
(0.014) (0.014)

10th spline -0.030*** -0.030***
(0.006) (0.006)

Observations 315,983 315,983 315,983 315,983
R-squared 0.129 0.132 0.129 0.131
first-stage F-stat 428.4 422.5 423 416.8
diff-in-Sargan p-value .0004 0.0005 .0006 .0006
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2205 2205 2205 2205
# can-yr clust 153 153 153 153
a ∆etrm is instrumented by ∆etrm0 and ∆etrm3

b The spline break points deciles from the third lag of the base year
(the same year as the instrument)
Notes: Three years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in parenthe-
ses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A25: Firm-Level Elasticity Estimation.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4)

∆emtra -0.645*** -0.655*** -0.608*** -0.617***
(0.132) (0.132) (0.115) (0.116)

∆pers tax∗ 0.202 0.156
(0.136) (0.130)

1st splineb -0.024** -0.024**
(0.012) (0.012)

2nd spline -0.052*** -0.053***
(0.016) (0.016)

3rd spline -0.062*** -0.062***
(0.021) (0.021)

4th spline -0.044* -0.043*
(0.023) (0.023)

5th spline -0.075*** -0.075***
(0.026) (0.026)

6th spline -0.028 -0.027
(0.027) (0.027)

7th spline -0.028 -0.028
(0.020) (0.020)

8th spline -0.042** -0.041**
(0.017) (0.017)

9th spline -0.056*** -0.056***
(0.011) (0.011)

10th spline -0.019*** -0.019***
(0.004) (0.004)

Observations 405,013 405,013 405,013 405,013
first-stage F-stat 563 564.7 554.2 555.7
diff-in-Sargan p-value .0061 .0063 .0067 0.0068
Muni FE NO NO NO NO
Year FE YES YES YES YES
# muni clust 2225 2225 2225 2225
# can-yr clust 179 179 179 179
a ∆etrm is instrumented by ∆etrm0 and ∆etrm3

b The spline break points deciles are based on the third lag of the base
year.
Notes: Two years time difference between year 1 and year 2. Standard
errors, two-way clustered on municipality and canton-year, in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1.

D Estimations using Net-of-Tax Rate

This section shows aggregate-level and firm-level estimations using net-of-tax rates rather
than tax rates and marginal net-of-tax rates rather than marginal tax rates as explanatory
variables. In the Tables shown in this section, ntr denotes the effective net-of-tax rate, where
NTR = 1 −ETR and ntr = ln(NTR); nmtr denotes the effective marginal net-of-tax rate,
where NMTR = 1 −EMTR and nmtr = ln(NMTR). Likewise for the personal tax where
pers net of tax is used rather than pers tax.

D.1 Aggregate-Level Estimations

D.1.1 Aggregate-Level Elasticity Estimations
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Table A26: Aggregate-Level Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

ntr∗ 2.900*** 1.750*** 1.767*** 1.972*** 2.360**
(0.592) (0.535) (0.548) (0.568) (1.045)

ntrm∗ 2.064*** 1.418*** 1.419*** 1.517*** 2.056**
(0.594) (0.489) (0.496) (0.568) (0.894)

pers net of tax∗ -0.383 -0.284 -0.278 -0.037 -0.256 0.050
(2.019) (2.024) (1.991) (2.006) (1.989)

ntr∗neigh -0.812

(1.321)
nmtr∗neigh -0.842

(1.040)
airp ∗ ntr∗ -0.436

(1.399)
pop ∗ ntr∗ -0.064**

(0.033)
fin ress ∗ ntr∗ 0.129

(0.157)
airp ∗ nmtr∗ 1.113

(1.165)
pop ∗ nmtr∗ -0.050*

(0.027)
fin ress ∗ nmtr∗ 0.131

(0.140)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.179 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312
Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate net-of-tax rates are computed for a hypothetical firm with capital of CHF 2 million and corporate income of CHF
260,000.
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Table A27: Aggregate-Level Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

ntr∗ 2.642*** 1.526*** 1.565*** 2.223*** 1.948**
(0.558) (0.509) (0.517) (0.580) (0.986)

ntrm∗ 1.542*** 0.463 0.462 0.990** 1.571*
(0.436) (0.411) (0.412) (0.443) (0.877)

pers net of tax∗ -0.673 -0.585 -0.589 0.300 0.364 0.379
(2.039) (2.050) (2.056) (1.988) (1.972) (1.982)

ntr∗neigh -0.514

(1.238)
ntrm∗neigh -1.383

(1.047)
airp ∗ ntr∗ -0.885

(1.136)
pop ∗ ntr∗ -0.066*

(0.034)
fin ress ∗ ntr∗ 0.188

(0.152)
airp ∗ ntrm∗ -1.406

(0.989)
pop ∗ ntrm∗ -0.043

(0.029)
fin ress ∗ ntrm∗ 0.029

(0.143)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.179 0.479 0.479 0.479 0.479 0.178 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate net-of-tax rates are computed for a hypothetical firm with capital of CHF 1 million and corporate income of CHF
130,000.
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Table A28: Aggregate-Level Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable log municipal tax base, qjt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

ntr∗ 2.674*** 1.736*** 1.746*** 1.616*** 2.583**
(0.557) (0.485) (0.500) (0.621) (1.105)

nmtr∗ 1.826*** 1.184*** 1.188*** 0.957 2.257**
(0.437) (0.337) (0.347) (0.605) (0.993)

pers net of tax∗ -0.299 -0.450 -0.181 -0.162 -0.255 -0.034
(2.003) (2.002) (1.998) (1.996) (1.991) (1.986)

ntr∗neigh -1.060

(1.274)
nmtr∗neigh -1.259

(1.082)
airp ∗ ntr∗ 0.761

(0.759)
pop ∗ ntr∗ -0.046

(0.033)
fin ress ∗ ntr∗ 0.110

(0.148)
airp ∗ nmtr∗ 0.507

(0.573)
pop ∗ nmtr∗ -0.021

(0.029)
fin ress ∗ nmtr∗ 0.073

(0.145)

Observations 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075 27,075
R-squared 0.180 0.479 0.479 0.479 0.479 0.180 0.479 0.479 0.479 0.479
Municipality FE YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES
Muni spec time trends NO YES YES YES YES NO YES YES YES YES
# muni clust 2327 2327 2327 2327 2327 2327 2327 2327 2327 2327
# can-yr clust 312 312 312 312 312 312 312 312 312 312

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, ** p<0.05, * p<0.1.
Corporate net-of-tax rates are computed for a hypothetical firm with capital of CHF 10 million and corporate income of CHF
1,300,000.
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D.1.2 Aggregate-Level Stayers’ Elasticity Estimations

Table A29: Aggregate-Level Stayers’ Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable qperm stay
jt

qjt qperm stay
jt

qjt

(1) (2) (3) (4) (5) (6) (7) (8)

ntr∗ 1.030* 1.122* 1.104* 1.907***
(0.584) (0.589) (0.574) (0.542)

nmtr∗ 0.686 0.724 0.801 1.471***
(0.494) (0.499) (0.531) (0.484)

pers net of tax∗ -2.196 -2.389 -1.713 -1.916 -2.014 -1.290
(1.861) (1.939) (1.898) (1.845) (1.899) (1.876)

airp ∗ ntr∗ 1.059
(1.893)

pop ∗ ntr∗ -0.021
(0.033)

fin ress ∗ ntr∗ 0.050
(0.128)

airp ∗ nmtr∗ 0.685
(1.716)

pop ∗ nmtr∗ -0.021
(0.029)

fin ress ∗ nmtr∗ 0.067
(0.113)

Observations 24,179 24,179 24,179 24,179 24,179 24,179 24,179 24,179
R-squared 0.405 0.406 0.406 0.503 0.405 0.405 0.405 0.502
Municipality FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Muni spec time trends YES YES YES YES YES YES YES YES
# muni clust 2102 2102 2102 2102 2102 2102 2102 2102
# can-yr clust 300 300 300 300 300 300 300 300

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, **
p<0.05, * p<0.1. Corporate tax rates are computed for a hypothetical firm with capital of CHF 2 million
and corporate income of CHF 260,000 .
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Table A30: Aggregate-Level Stayers’ Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable qperm stay
jt

qjt qperm stay
jt

qjt

(1) (2) (3) (4) (5) (6) (7) (8)

ntr∗ 1.102* 1.158* 1.192* 2.032***
(0.618) (0.625) (0.618) (0.595)

nmtr∗ 1.084* 1.123* 1.168* 1.935***
(0.628) (0.633) (0.624) (0.611)

pers net of tax∗ -2.006 -2.210 -1.403 -1.923 -2.096 -1.254
(1.846) (1.939) (1.886) (1.837) (1.919) (1.884)

airp ∗ ntr∗ 1.550
(2.229)

pop ∗ ntr∗ -0.020
(0.037)

fin ress ∗ ntr∗ 0.092
(0.127)

airp ∗ nmtr∗ 1.552
(2.235)

pop ∗ nmtr∗ -0.013
(0.039)

fin ress ∗ nmtr∗ 0.107
(0.128)

Observations 24,179 24,179 24,179 24,179 24,179 24,179 24,179 24,179
R-squared 0.405 0.406 0.406 0.503 0.405 0.406 0.406 0.503
Municipality FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Muni spec time trends YES YES YES YES YES YES YES YES
# muni clust 2102 2102 2102 2102 2102 2102 2102 2102
# can-yr clust 300 300 300 300 300 300 300 300

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, **
p<0.05, * p<0.1. Corporate tax rates are computed for a hypothetical firm with capital of CHF 10 million
and corporate income of CHF 1,300,000.
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Table A31: Aggregate-Level Stayers’ Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable qperm stay
jt

qjt qperm stay
jt

qjt

(1) (2) (3) (4) (5) (6) (7) (8)

ntr∗ 1.150** 1.302** 1.229** 1.753***
(0.575) (0.572) (0.547) (0.529)

nmtr∗ -0.079 -0.071 0.338 0.565
(0.439) (0.440) (0.430) (0.410)

pers net of tax∗ -2.621 -2.810 -2.130 -1.751 -1.714 -1.012
(1.884) (1.907) (1.913) (1.843) (1.840) (1.877)

airp ∗ ntr∗ 1.048
(1.435)

pop ∗ ntr∗ -0.016
(0.033)

fin ress ∗ ntr∗ 0.080
(0.120)

airp ∗ nmtr∗ -1.026
(1.004)

pop ∗ nmtr∗ -0.016
(0.029)

fin ress ∗ nmtr∗ 0.065
(0.120)

Observations 24,179 24,179 24,179 24,179 24,179 24,179 24,179 24,179
R-squared 0.406 0.406 0.406 0.503 0.405 0.405 0.406 0.502
Municipality FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Muni spec time trends YES YES YES YES YES YES YES YES
# muni clust 2102 2102 2102 2102 2102 2102 2102 2102
# can-yr clust 300 300 300 300 300 300 300 300

Notes: Standard errors, two-way clustered on municipality and canton-year, in parentheses.*** p<0.01, **
p<0.05, * p<0.1. Corporate tax rates are computed for a hypothetical firm with capital of CHF 10 million
and corporate income of CHF 1,300,000.
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D.2 Firm-Level Estimations

Table A32: Firm-Level Stayers’ Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

∆nmtra 0.973*** 0.997*** 0.395** 0.398** 0.284 0.562* -0.401** 0.071 0.101 0.430 0.388**
(0.180) (0.179) (0.200) (0.199) (0.201) (0.318) (0.187) (0.449) (0.430) (0.408) (0.197)

∆pers net of tax∗ -0.824 -0.103 -0.018 -0.526 0.426 -0.235 -1.190 -0.664 -0.172
(1.363) (1.300) (1.289) (1.263) (1.189) (1.514) (1.438) (1.158) (1.294)

1st splineb -0.041** -0.041** -0.042** -0.115*** -0.072*** -0.083** -0.163*** -0.232*** -0.038**
(0.018) (0.018) (0.018) (0.031) (0.018) (0.037) (0.059) (0.078) (0.018)

2nd spline -0.077*** -0.077*** -0.086*** -0.140*** -0.143*** -0.190*** -0.141** -0.003 -0.079***
(0.023) (0.023) (0.023) (0.038) (0.022) (0.045) (0.069) (0.094) (0.023)

3rd spline -0.071** -0.071** -0.063** -0.219*** -0.124*** -0.234*** -0.205*** -0.306*** -0.074**
(0.029) (0.029) (0.029) (0.043) (0.041) (0.057) (0.072) (0.109) (0.029)

4th spline -0.080** -0.080** -0.096*** -0.256*** -0.149** -0.288*** -0.246*** -0.244** -0.083***
(0.031) (0.031) (0.032) (0.036) (0.068) (0.062) (0.054) (0.103) (0.032)

5th spline -0.083** -0.083** -0.087** -0.186*** 0.029 -0.259*** -0.311*** -0.169* -0.075**
(0.034) (0.034) (0.035) (0.036) (0.092) (0.054) (0.058) (0.093) (0.034)

6th spline -0.048* -0.048* -0.075** -0.067** -0.169 -0.193*** -0.313*** -0.113* -0.053**
(0.027) (0.027) (0.030) (0.028) (0.192) (0.063) (0.047) (0.066) (0.027)

7th spline -0.045* -0.045* -0.070*** -0.052** -0.085 0.162* -0.214*** -0.308*** -0.042*
(0.025) (0.025) (0.025) (0.025) (0.316) (0.093) (0.036) (0.046) (0.025)

8th spline -0.048** -0.048** -0.113*** -0.047** 1.135 -0.071 -0.202*** -0.295*** -0.053**
(0.021) (0.021) (0.025) (0.021) (1.070) (0.219) (0.049) (0.031) (0.022)

9th spline -0.075*** -0.075*** -0.237*** -0.075*** -0.493 0.001 -0.117*** -0.078***
(0.014) (0.014) (0.031) (0.014) (0.478) (0.099) (0.015) (0.015)

10th spline -0.032*** -0.032*** 0.160 -0.032*** -0.128 -0.032*** -0.037***
(0.007) (0.007) (0.121) (0.007) (0.566) (0.007) (0.008)

Observations 315,755 315,755 315,755 315,755 253,576 251,630 64,125 53,788 82,123 115,719 296,055
R-squared 0.101 0.103 0.055 0.056 0.045 0.081 -0.068 0.034 0.052 0.086 0.054
first-stage F-stat 107.1 107.2 103.5 103.3 101.7 72.41 97.93 31.73 50.33 48.31 107.1
diff-in-Sargan p-value . . . . . . . . . . .
Muni FE NO NO NO NO NO NO NO NO NO NO NO
Year FE YES YES YES YES YES YES YES YES YES YES YES
# muni clust 2205 2205 2205 2205 2198 2105 1977 1834 1828 1693 1895
# can-yr clust 153 153 153 153 153 153 153 153 153 153 153

a ∆ntrm is instrumented by ∆ntrm3

b The spline break points deciles from the 3rd of the base year (the same year as the instrument)
c Indicates if the sample is restricted based on levels of corporate incomes. For example, [p70, p80) indicates that only the firms with an
average corporate income between the 70th and the 80th percentile are considered. Deciles are based on the full population of firms in
the sample where more than half of the reported profits are zero.
Notes: Three years time difference between year 1 and year 2. Standard errors, two-way clustered on municipality and canton-year, in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A33: Firm-Level Stayers’ Elasticity Estimation, w.r.t. Net-of-Tax Rate.

Dependent variable change in log municipal tax base, ∆ yijt

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

∆nmtra 0.653*** 0.659*** 0.229 0.226 0.141 0.430* -0.419* -0.310 0.277 0.440 0.187
(0.165) (0.168) (0.194) (0.197) (0.194) (0.255) (0.214) (0.406) (0.329) (0.359) (0.194)

∆pers net of tax∗ -0.225 0.141 -0.048 0.059 -0.696 -0.171 -0.332 0.058 0.119
(1.015) (0.972) (1.020) (0.919) (1.230) (1.062) (1.130) (0.753) (0.972)

1st splineb -0.027** -0.027** -0.027** -0.069** -0.048*** -0.051 -0.085* -0.200** -0.025*
(0.013) (0.013) (0.013) (0.029) (0.013) (0.037) (0.045) (0.084) (0.013)

2nd spline -0.055*** -0.055*** -0.061*** -0.113*** -0.090*** -0.128*** -0.141*** -0.021 -0.056***
(0.017) (0.017) (0.017) (0.032) (0.018) (0.042) (0.051) (0.103) (0.018)

3rd spline -0.067*** -0.067*** -0.064*** -0.155*** -0.128*** -0.200*** -0.134** -0.090 -0.071***
(0.022) (0.022) (0.022) (0.033) (0.031) (0.046) (0.055) (0.105) (0.023)

4th spline -0.044* -0.044* -0.054** -0.179*** -0.097* -0.190*** -0.174*** -0.180* -0.043*
(0.025) (0.025) (0.024) (0.031) (0.055) (0.042) (0.050) (0.099) (0.024)

5th spline -0.080*** -0.080*** -0.083*** -0.152*** -0.070 -0.213*** -0.218*** -0.192** -0.078***
(0.027) (0.027) (0.027) (0.029) (0.085) (0.049) (0.045) (0.074) (0.027)

6th spline -0.024 -0.024 -0.046 -0.046* 0.212 -0.173** -0.206*** -0.113* -0.027
(0.028) (0.028) (0.031) (0.028) (0.151) (0.068) (0.038) (0.064) (0.030)

7th spline -0.031 -0.031 -0.043* -0.030 -0.077 0.147 -0.148*** -0.219*** -0.027
(0.021) (0.021) (0.023) (0.021) (0.333) (0.090) (0.028) (0.040) (0.021)

8th spline -0.038** -0.038** -0.083*** -0.038** 1.355 -0.244 -0.179*** -0.210*** -0.044**
(0.017) (0.017) (0.018) (0.017) (1.007) (0.214) (0.029) (0.021) (0.017)

9th spline -0.058*** -0.058*** -0.175*** -0.058*** -0.561 0.025 -0.094*** -0.062***
(0.011) (0.011) (0.021) (0.011) (0.659) (0.073) (0.012) (0.011)

10th spline -0.019*** -0.019*** 0.067 -0.020*** 0.364 -0.019*** -0.023***
(0.004) (0.004) (0.095) (0.004) (0.275) (0.004) (0.005)

Observations 404,741 404,741 404,741 404,741 327,737 319,058 85,683 70,173 104,764 144,121 380,321
R-squared 0.075 0.076 0.035 0.034 0.025 0.061 -0.075 -0.024 0.056 0.073 0.030
first-stage F-stat 91.76 91.76 88.94 88.89 85.3 63.87 81.75 21.72 43.11 36.92 91.89
diff-in-Sargan p-value . . . . . . . . . . .
Muni FE NO NO NO NO NO NO NO NO NO NO NO
Year FE YES YES YES YES YES YES YES YES YES YES YES
muni clust 2225 2225 2225 2225 2218 2137 2048 1888 1881 1737 1927
can-yr clust 179 179 179 179 179 179 179 179 179 179 179
a ∆ntrm is instrumented by ∆ntrm3

b The spline break points deciles from the 3rd of the base year (the same year as the instrument)
c Indicates if the sample is restricted based on levels of corporate incomes. For example, [p70, p80) indicates that only the firms with an
average corporate income between the 70th and the 80th percentile are considered. Percentiles are based on the full population of firms
in the sample where more than half of the reported profits are zero.
Notes: Two years time difference between year 1 and year 2. Standard errors, two-way clustered on municipality and canton-year, in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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