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Abstract This study examines redistribution policy through personal income taxes in Swiss
cantons over the period 1995-2011. In a first step, redistribution measures are estimated
with the help of exhaustive administrative data. Redistribution is decomposed into aver-
age tax rate and tax progression. In a second step, we investigate the impact of direct
democratic institutions and their usage on tax policy and redistribution. The results suggest
that the effect of direct democracy on income tax redistribution is a multilayered process.
First, the theoretical availability of direct democracy tools does not seem to have the same
impact as the effective use of them. Second, fiscal referendums may — in the short term
—reduce redistribution through lower tax rates and lead to less tax progression. Third, an
increasing number of ballots on initiatives leads to more tax progression and more redistri-
bution in the long run. It seems that the short-term dampening effects of fiscal referendums
on redistribution may be overridden in the long run by the expansive effect of popular
1nitiatives.
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1 Introduction

In the majority of developed economies, income inequality has grown since the mid-1980s
(OECD 2011) alongside considerably increased political and academic interest in redistribu-
tion policy. Numerous studies have investigated the redistributive effect of personal income
tax (PIT) and, in a more general setting, of the whole national tax benefit system.1

In addition to the descriptive analysis of redistribution measures, a diversity of political
economy research tries to explain the political process of redistribution. Most importantly,
the empirical literature concludes that town meetings and fiscal referendums keep revenues
and expenditures small. However, until now, the question of through which channels direct
democracy affects the redistribution process has, from an empirical perspective, remained
unanswered.

The contribution of this paper to the empirical literature is that more insights are given
into the redistribution process of direct democracies. Specifically, we ask: which tax instru-
ments (average tax level or tax progression) does direct democracy use to manage the
redistribution process?

Switzerland has strong direct democratic institutions at both the subnational and national
levels. Due to both historical and cultural aspects, institutions of direct democracy and tax
systems differ substantially among the Swiss states, known as cantons. This provides an
opportunity to empirically investigate the impact of democratic institutions on tax policy and
redistribution outcomes. To answer the research questions, we divide our analysis into two
parts. In the first part, redistribution parameters are estimated with the help of exhaustive
tax data. Redistribution is decomposed by following the methodology of Aronson et al.
(1994), who separate redistribution into its components of vertical redistribution, classical
horizontal inequality, and the reranking of unequals. In the second part, we run regression
analysis to investigate the impact of direct democracy on redistribution policy.

We find two interesting results. First our descriptive indicators for Switzerland show that
it is important to look carefully at the combination of tax policy instruments when investi-
gating the redistribution policies of states. The decomposition indicators suggest that even
in jurisdictions with an overall low tax rate, redistribution can be substantial if the tax sched-
ule is progressive. Second, regression results suggest that the impact of direct democracy on
cantons depends on the instrument. Fiscal referendums may reduce redistribution — over the
short-run — through lower tax rates and lower tax progression. However, an increasing num-
ber of ballots on initiatives leads to more redistribution over the long-run. In cantons with a
high frequency of initiatives, tax progression and redistribution are more pronounced. Our
results suggest that the short-term dampening effects of fiscal referendums on redistribution
may be overridden in the long run by the expansive effect of popular initiatives.

The rest of this paper is organized as follows. Section 2 presents the relevant literature,
introduces the political institutions in Switzerland, and discusses the methodology used
to measure redistribution. In Section 3, the descriptive results are presented, and the used
data as well as the empirical model are described. Section 4 discusses the findings of the
regression analysis. Section 5 concludes.

!For income tax studies see Berliant and Strauss (1985), Aronson et al. (1994), Kakwani and Lambert (1998),
Wagstaff et al. (1999), Smith (2001), Wagstaff and van Doorslaer (2001), Hyun and Lim (2005), Cok and
Urban (2007), Urban and Lambert (2008), and Lambert et al. (2010). Relating national tax-benefit systems
see Kim and Lambert (2009), Immervoll and Richardson (2011), and Caminada et al. (2012).
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2 Redistribution in democracies and decentralized jurisdictions
2.1 Literature review

A broad field of research examines the determinants of government revenue and expenditure
from a political economy viewpoint. According to the traditional theory of Romer (1975),
Roberts (1977), and Meltzer and Richard (1981), the median voter decides the amount of
income redistribution through taxes. Rich individuals prefer lower taxes and poor voters
favor higher taxes. Consequently, if income distribution becomes more skewed, income
redistribution increases.”

In representative democracies, political outcomes may deviate substantially from the
preferences of median voters. The most important arguments why effective revenue, expenses,
or redistribution are far away from median voter preferences are pork-barrel politics (Wein-
gast et al. 1981; Dixit and Londregan 1998), partisan politics Cameron 1978, Blais et al.
1993, 1996, Cussak 1997), logrolling (Weingast and Marshall 1988), political fragmentation
(Roubini and Sachs 1989; Persson and Tabellini 2004), incomplete information between
representatives and voters (Matsusaka 1992), or agenda setting (Romer and Rosenthal 1979).

Whether, and how, democracy in general leads to more or less redistribution, and whether
it decreases economic inequality is both theoretically and empirically an open question, full
of contradictory results (Acemoglu et al. 2013). For example — by analyzing former studies —
Gradstein and Milanovic (2004) find that formal exclusion from the political process causes
a high degree of economic inequality, whereas more recent research indicates an inverse
relationship between democracy and inequality. Timmons (2010), among others, even finds
no clear relationship between democracy/civil liberties and aggregate measures of economic
inequality.

Instead, the literature on direct democracy finds that institutions do matter with respect
to tax rates, expenditures, and revenues. Hinnerich and Pettersson-Lidbom (2014) analyze
direct democracy in Swedish municipalities between the two world wars. They find that
municipalities with town meetings spend about 40—-60 percent less on public welfare than
representative democracies.

Even in highly democratized countries, town meetings as the purest form of direct
democracy are a very rare phenomenon. Other than town meetings, two main instruments
are available, each with a different impact on political outcomes. One is the popular ini-
tiative, which allows people as citizens of municipalities, states, or a nation to make
propositions addressing policy changes. Therefore, popular initiatives are instruments for
citizens to act directly as a legislator. Other important instruments of direct democracy are
optional and mandatory referendums. With a referendum, the population can veto political
decisions. Thus, a referendum is a tool to control legislation.

Concerning fiscal referendums, there is broad evidence that voters are indeed successful
at vetoing excessive governmental activity. It is widely accepted that this instrument reduces
government revenue, spending, and deficit and that a referendum leads to a higher weight of
user charges (Romer and Rosenthal 1979; Feld and Kirchgéssner 2001; Feld and Matsusaka
2003; Freitag and Vatter 2006; Feld et al. 2010; Funk and Gathmann 2011). Gerber (1996)
shows that the possibility of threatening the government at the poll may induce legislators
to be self-restricting, which brings the policy nearer to the median voter. This can even be
observed in jurisdictions where these instruments are not or only seldom used.

2For a deeper discussion of the Romer—Roberts—Meltzer—Richards model and implications of the relaxation
of its assumptions, see Borck (2007).
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On the contrary, whether voter initiatives constrain public spending is unclear. It is often
argued that initiatives work like a fiscal accelerator. An important argument is the so-called
Robin Hood effect (Freitag and Vatter 2006), which assumes that the population has stronger
preferences for redistributive policies than the government. Another argument is that initia-
tives are innovative proposals which, if they are accepted at the poll, in most cases induce
new expenditures.

Feld and Kirchgissner (2001) as well as Feld et al. (2010) find evidence that the avail-
ability of a popular initiative may increase spending. According to their results, in cantons
with a mandatory fiscal referendum, citizens use the initiative to increase spending, whereas
in cantons without a mandatory fiscal referendum, such initiatives reduce spending and
revenue, possibly because voters in these cantons have to use the popular initiative as
a substitute for the missing referendum. Asatryan (2016) and Asatryan et al. (2017a, b)
find that after the right of local initiatives was introduced in the German state of Bavaria
in 1995, there was an expansion in the size of local government and an increase in tax
rates.

On the contrary, Matsusaka (1995) finds that spending is significantly lower in US states
with voter initiatives than in purely representative states. Concerning governmental revenue,
he concludes that voter initiative states place a greater weight on user charges. Consistent
with these results, Funk and Gathmann (2011) find that lowering signature requirements for
the voter initiative by 1% reduces spending by 0.6% in Swiss cantons. Freitag and Vatter
(2006), Besley and Case (2003), as well as some of the cited literature therein, however,
find inconclusive results for the impact of voter initiatives on tax rates and spending.

To sum up, most studies investigating the impact of political institutions on fiscal pol-
icy outcomes focus on tax rate, government revenue, spending, or deficit. With respect to
redistribution, there is little evidence. One of the few studies is from Feld et al. (2010), who
analyze the impact of direct democracy in Switzerland on redistribution over 1981-1997.
They find that in cantons with more direct democratic institutions, fewer public funds are
used to redistribute income. However, they argue that income inequality is reduced to the
same extent as in cantons with fewer direct democratic institutions, which leads them to con-
clude that direct democracies redistribute more efficiently compared to more representative
democracies.

To investigate redistribution through PITs, we follow a comparable approach to that pro-
posed by Feld et al. (2010). However, in contrast to them, we decompose redistribution
through PITs into an average tax effect and a tax progression effect to gain more insight
into the redistribution strategy of democracies.

2.2 Political and fiscal institutions in Switzerland

Switzerland has strong institutions of direct democracy that share a long historical tradition.
In the regions of central Switzerland (Uri, Schwyz, Obwalden, Nidwalden, Zug, Glarus,
Appenzell), direct democracy dates back to the 13" century, where the most important
decisions were decided in town meetings (so-called Landsgemeinden). In the larger juris-
dictions of Switzerland such as Bern and Zurich, the system of the public opinion poll was
implemented. In these states, more binding referendums increased in relevance at the begin-
ning of the 16M century (Curti 1885). In 1848, Switzerland agreed its constitution. With it,
the constitutional initiative was mandated for all cantons. At the same time, the mandatory
constitutional referendum was implemented at the federal level. In 1874, the optional refer-
endum on laws followed, and since 1921, a referendum on state treaties has existed (Gross
2014).
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Therefore, all cantons in Switzerland have direct democratic institutions that are older
than 150 years. Nevertheless, the characteristics of cantonal systems differ substantially.
For example, not all cantons adopted mandatory fiscal referendums, and for those that did,
the monetary amount that triggers the referendum differs. All but one canton (Vaud) use
mandatory and/or optional fiscal referendums. The number of signatures required to bring
an optional referendum to the poll also differs considerably between cantons (see Online
Appendix Al).

The institution of town meetings only continues to exist in Appenzell Inner Rhoden and
Glarus. Appenzell Ausser Rhoden as well as Obwalden and Nidwalden abolished town
meetings between 1996 and 1998 in favor of a parliament. Nevertheless, all cantons still
use legislative initiatives. To sum up, not only is the history of the democratic institutions in
Swiss cantons diverse but so are the bodies implemented today.

In combination with direct democratic institutions, the federalist structure of Switzerland
supports heterogeneous outcomes in the local provision of public goods and income tax
burden. In terms of revenue, PIT is the single most important tax in Switzerland, generating
about 58 billion Swiss francs (CHF) in 2011 (equivalent to 9.3% of GDP). Overall, more
than one-third of the total budget is from PIT earnings. All three levels of government have
the authority to tax personal income; 45% of PIT revenue goes to cantons, 31% to munici-
palities, and only 24% to the federal government. Cantons have full sovereignty to set their
own tax schedules.’ Municipalities can generally apply a multiplier to the cantonal income
tax, or participate in other ways (e.g., share tax earnings or apply extraordinary schedules).
As only a relatively small share of total PIT earnings goes to the federal government, overall
income tax rates differ substantially among and within cantons.

2.3 Measuring redistribution

A widely used method to measure the redistribution effect of taxes is to compare the before-
and after-tax distribution of income. The difference between those two Gini coefficients
is known as the Reynolds and Smolensky (1977) index of redistribution, although it dates
back to Musgrave and Thin (1948). Kakwani (1976) shows that this redistribution effect
(RE) can be decomposed into an average tax effect (z) and departure from proportionality
or progressivity effect Px :

RE=G(YG)—G(YN)=£PK (1)

where G(-) is the Gini coefficient of the before-tax (Y°) and after-tax (YV) income
distribution. The Kakwani index of progression Pk is defined as

Pk=C@t) -G (YG) @)

with C (t) as the tax concentration index. Therefore, the Kakwani index compares the dis-
tribution of the tax burden with the distribution of before-tax income and shows to what

3However, the Federal Supreme Court of Switzerland restricted the autonomy of the cantons by declaring that
regressive tax schedules violate the constitution. Furthermore, the tax base is widely harmonized by federal
law.
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degree a tax system departs from proportionality (Kesselman and Cheung 2004). A positive
value means that the tax system is globally progressive, whereas a negative value indicates a
globally regressive tax system. However, Kakwani’s decomposition approach does not hold
in the presence of the unequal treatment of equals (horizontal inequality H) and reranking
of unequals (R). Aronson et al. (1994) show that the correct decomposition of the redistri-
bution effect in the presence of reranking and horizontal inequality of group i with equal
pre-tax income is as follows:

6(r)=6(r) = Lgpe = Lo (1) ~[o (1) ()]
RE=V - H — R, 3

where «;, B;, and G; (Y N ) are the share of the population, the share of post-tax income,
and the Gini coefficient of the post-tax income of group i, respectively. The reranking term
is defined by Kakwani (1984) as the difference between the after-tax Gini and the post-tax
concentration index C (Y N ) Both H and R can have only zero or positive values, and there-
fore, the presence of horizontal inequality and reranking reduces the overall redistributive
effect of a tax system.

Because the income tax burden differs between communities and cantons, the personal
tax bill depends on place of residence. From a national or cantonal perspective, households
with equal pre-tax income are treated unequally, which results in positive values of H and R.
At the same time, these two measures provide a first indication of the impact of tax compe-
tition on redistribution. However, one important limitation has to be made when interpreting
these figures: H and R show only the outcome of the redistribution process.

Married couples have to submit a joint PIT declaration, including minors if they obtain
no income from employment. It is widely accepted that household income has to be adjusted
when analyzing income distribution and redistribution in order to obtain a measure of house-
hold well-being (Lambert 2001). Therefore, we follow the majority of studies of income
distribution and redistribution by deflating both household income and tax payments by
using the equivalence scale, E, proposed by Cutler and Katz (1992):

E=(A+cK)0=<c,e<l, 4)

where A and K are the number of adults and children in the household, respectively, c is
a parameter value giving weight to the children, and e is an economy-of-scale parameter.
Widely applied parameter choices are ¢ = 1 in combination with ¢ = 0.5 (e.g., Atkinson
et al. 1995) and ¢ = ¢ = 0.5 (e.g., Aronson et al. 1994; Wagstaff et al. 1999). By setting
both values equal to 0.5, Aronson et al. (1994) argue that these parameters minimize their
horizontal inequality measures. We thus apply these parameter values.

3 Data and empirical model
3.1 Tax data
The database of the Swiss Federal Tax Administration (SFTA) on PIT includes individual-

level data on all taxpayers in Switzerland. Before 1995, the database excludes households
with a zero federal tax bill (taxable income is below the tax exemption limit). Because
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of this, we start with the tax period 1995/1996. Overall, the dataset includes roughly four
million tax units in 1995/1996. This number steadily increases from year to year up to
nearly five million tax units in 2011. At the end of the 1990s, income tax declaration was
on a biannual basis; however, by 2001, cantons had shifted to an annual declaration sys-
tem. Therefore, our database includes tax declarations for the biannual periods 1995/1996,
1997/1998, and 1999/2000 as well as the single years of 2001-2011.

Tax collection falls completely to the cantons, which levy federal PIT and transmit rev-
enues to the confederation. This fact implies that the federal database includes only a few
variables (taxable income and some but not all tax deductions). Therefore, gross household
income is unknown. The procedures and assumptions that underlie the calculations of the
redistribution indicators are discussed in Online Appendix A2. Despite certain data limita-
tions, a full sample of administrative data has the advantage that very high-income classes
are fully reconsidered in redistribution measures. Instead, survey data rarely have reliable
data for very high incomes and/or these are underrepresented. However, it is extremely
important to reconsider very high-income households properly in redistribution analysis. In
2010, the top 1% of income earners contributed 39.3% to total federal PIT earnings.

3.2 Explanatory variables

To select the exogenous variables, we largely follow the relevant literature discussed in
Section 2.1. We include (1) different proxies for direct democratic institutions, (2) other con-
trol variables for political institutions, (3) structural and economic factors, and (4) variables
that capture cultural differences between cantons.

(1) Proxies for direct democracy. Different variables that represent the degree of direct
democracy are included. In the baseline specifications, we use proxies for institutions of
direct democracy that are often used in the political economy literature. The first is the fiscal
referendum variable, measured as the share of signatures required to trigger an optional
fiscal referendum compared to the total population, which is set to 0 for those cantons with
mandatory fiscal referendums. We use the fiscal referendum, as this variable seems to be the
most important institution for controlling budgetary issues.* The second variable for direct
democratic institutions is the number of per capita signatures required to bring a popular
initiative to a vote. Because population follows a positive time trend in most cantons in
1995-2011 and because redistribution may also follow a positive time trend, to mitigate
a spurious correlation between the two direct democracy variables and the redistribution
parameter, we use the population average of 1995-2011 as the denominator rather than
yearly values.

In a second step, we counted the number of fiscal referendums (separately for optional
and mandatory fiscal referendums) and initiatives for each canton in each year under inves-
tigation. Such an indicator measures “active use of democracy” by the population instead
of theoretical availability of democratic institutions. Clearly, these two groups of indicators
do not measure exactly the same issue, but both handle the same question: How does direct
democracy affect redistribution? Counting the use of democratic institutions has a substan-
tial advantage over institutional variables — variability substantially increases. The variation

4We follow the specification of Feld et al. (2010) who use, however, the broader legislative referendum. Funk
and Gathmann (2011) used a dummy variable, which equaled zero for an optional fiscal referendum and one
for a mandatory fiscal referendum.
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is so high (in some years there are no referendums at all in some cantons, where in other
years there are several) that we need to average the measures over different time periods (we
check 3-year, 5-year, and 10-year averages). One disadvantage of using these variables in a
regression is that the indicators cannot be used for the five cantons that implemented town
meetings for two reasons. First, the policy making process is different in cantons with town
meetings (every single person may veto a governmental decision or make a proposal). Sec-
ond, the database seems to be incomplete for some of these cantons. Therefore, we decided
to exclude the cantons which held a town meeting in one or all years under investigation.
These cantons are Appenzell Ausserrhoden, Appenzell Innerrhoden, Glarus, Obwalden, and
Nidwalden.

Concerning the institutional variables, one should note that between 1995 and 2011, the
signature requirement for a fiscal referendum changed in only two cantons. This stability
may result in an identification problem in panel regression. Table 1 gives some impressions
about the low within-canton variability of direct democratic institutions.

(2) Other political and institutional factors. To control for institutional differences
between cantons, we include, first, a variable representing tax competition among cantons,
measured by the sum of the inverse of the top-income class, average tax burden in all other
cantons. This variable is weighted by the spatial weight matrix W (discussed below) to give
neighboring cantons more weight than other cantons. Second, an indicator of the degree of
fiscal decentralization within a canton is reconsidered, which is measured by the share of the
PIT revenues of the canton and its municipalities accruing to the municipalities. Third, we
take into account the per capita payments from and to the fiscal equalization scheme (mea-
sured in millions of Swiss Francs). This variable might be of interest because some poor
cantons use the payments from the equalization scheme to reduce their PIT rates. Fourth,
the per capita revenues (2011 prices, measured in millions Swiss Francs) from other sources
than PIT are included to control for the other fiscal preferences of the cantons. Fifth, we
take into account political fragmentation, denoted by the number of parties, and sixth, the
share of leftwing party members in the cantonal government.

Furthermore, we include a political variable consisting of the share of homeowners to
reflect the influence of pressure groups on political outcomes. Both at the cantonal and at
the federal levels, homeowners are one of the most important lobbying groups for reducing
the tax burden. For example, in 2012 alone, three popular initiatives at the federal level
aimed to reduce the PIT burden for homeowners by allowing more generous income tax
deductions. Therefore, we expect that a higher share of homeowners is accompanied by
lower PIT redistribution.

(3) Structural and economic factors. As further control variables, we include the pre-
tax Gini coefficient, the log of the population, the share of the population younger than 20
years and older than 64 years, the share of the employed population (measured in full-time
equivalents) working in the tertiary sector, and the unemployment rate. All these variables
should control for demographic, economic, and structural differences among cantons, which
may lead to differences in redistribution policy.

(4) Cultural differences. We reconsider four variables that capture cultural differences
and differences in political ideology between cantons’ populations. The first cultural vari-
able consists of the share of the people in each canton that are German native speakers.
Second, the share of the population who are Roman Catholic is included, and third, the
share of the population that lives in an urban municipality is reconsidered. Last, we include
the share of the people who voted for left-wing parties at national assembly elections.

Table 2 includes summary statistics and data sources for the control variables included
in the model.
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Table 1 Descriptive statistics of the direct democracy variables
Variable Mean s.d. Min Max  Obs.
Institution: fiscal referendum overall  0.007 0.008 0.000 0.027 N =294
between 0.008 0.000 0.022 n=21
within 0.002 -0.015 0.011 T=14
Institution: Popular initiative overall 0.016 0.007 0.005 0.036 N =294
between 0.007 0.005 0.032 n=21
within 0.001 0.008 0.019 T=14
Number of popular initiatives per year overall 0.840 1.197 0.000 9.000 N =294
between 0.676 0.143  2.500 n=21
within 0.998 -1.660 7.340 T=14
Number of popular initiatives, 10—year average overall 0.762 0.672 0.000 3.500 N =294
between 0.648 0.107 2.386 n=21
within 0227 -0.023 1.877 T=14
Number of fiscal referendums per year overall 0.602 0.950 0.000 6.000 N =294
between 0.489 0.000 2357 n=21
within 0.821 -1.755 4.745 T=14
Number of fiscal referendums, 10-year average overall 0.695 0.567 0.000 3.300 N =294
between 0451 0.043 1921 n=21
within 0.357 -0.220 3.080 T=14
N of mandatory fiscal referendums per year overall 0.473 0.907 0.000 6.000 N =294
between 0.518 0.000 2286 n=21
within 0.753 -1.813 4.687 T=l14
N if mandatory fiscal referendums, 10—year average overall  0.537 0.572 0.000 3.300 N =294
between 0.479 0.000 1.821 n=21
within 0.329 -0.377 2923 T=14
N of option fiscal referendums per year overall 0.129 0.356 0.000 2.000 N =294
between 0.162 0.000 0.500 n=21
within 0.318 -0.371 1986 T=l14
N of option fiscal referendums, 10—year average overall  0.157 0.267 0.000 1.800 N =294
between 0.231 0.000 0.864 n=21
within 0.144 -0.307 1272 T=14

Note: All cantons except Appenzell Ausserrhoden, Appenzell Innerrhoden, Glarus, Obwalden, and Nid-
walden Sources: Institutional variables: Trechsel and Serdiilt (1999); www.badac.ch and own compilations
(constitutions and legislations of the cantons). Frequency variables: https://www.zdaarau.ch/en/research/

direct-democracy/referendums-and-elections
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Table 2 Descriptive statistics for control variables

mean sd min max Source
Left-wing gov. 0.274 0.143  0.000 0.600 Swiss Federal Statistical Office, SFSO
Fragmentation 3.650 0.677  2.000 5.000 SFSO
Homeowner 0.386 0.112  0.120 0.614 SFSO (values for 1990; 2000; 2010; 2011%*)

Tax competition 0.004 0.001  0.002 0.008 Swiss Federal Tax Administration (SFTA)
Decentralization 0.436 0.120  0.042 0.588 Federal Finance Administration (FFA)
Fiscal eq. scheme  0.000 0.001  -0.002  0.002 FFA

Other revenues 0.009 0.002  0.005 0.017 FFA

log(Population) 12419 0.857 10465 14.147  SFSO

<20 years 0.223 0.022  0.165 0.273 SFSO

>64 years 0.160 0.021  0.117 0.214 SFSO

Tertiary sector 0.632 0.088  0.452 0.838 SESO

Unemployment 0.032 0.014  0.004 0.074 SFSO

German 0.619 0.356 0.039 0.945 SFSO (values for 1990; 2000; 2010; 2011%*)
Catholics 0.483 0208  0.158 0.901 SFSO (1990; 2000; 2010; 2011%)

Urbanity 0.684 0.242  0.000 1.000 SFSO and own calculations

Left-wing voters 0.297 0.105  0.000 0.523 SFSO (1995; 1999; 2003; 2007; 2011%)

* Linear interpolation for non-available years
3.3 Descriptive results on income redistribution

Over the long-term horizon, the literature finds that income distribution as well as redistri-
bution is exceptionally stable in Switzerland (Frey et al. 2016; Frey and Schaltegger 2016).
Having a smaller horizon, our measures for Switzerland show a slight increase in before-
and after-tax income inequality, while redistribution remained more or less stable from 1995
to 2011 (see Online Appendix A3). In most cantons (23 out of 26), there was a small increase
in before-tax income inequality over the period 1995/1996 to 2011 (see Online Appendix
A4). Similarly, the after-tax Gini coefficient grew in 22 out of 26 cantons.’

In all cantons, redistribution sharply decreased in the economic crisis years of 2008 and
2009 and returned to pre-crisis levels in 2010 (see Online Appendix AS). Over the whole
horizon of 1995/1996 to 2011, one can also find a systematic geographical divergence;
whereas in the eastern part of Switzerland redistribution decreased, redistribution increased
in the western part of Switzerland (see Fig. 1).

Interestingly, the average tax rate decreased in all but three cantons: in Neuchatel, Vaud,
and Zug, the tax burden as a share of adjusted gross income rose. With respect to Neuchétel
and Vaud, the increase in the tax burden can be explained by the tax system itself (i.e.,
the absence of major tax reforms). For Zug, the explanation is completely different. Zug is
the canton with the lowest PIT rates, as explained in Section 2.2. It seems that there was a
substantial immigration of rich households into Zug over the period 1995/1996 to 2011 as
nominal adjusted gross incomes nearly doubled during this time. Because of this significant
increase in income, households in Zug fell into higher tax brackets. Consequently, owing

3Only the values from 1995 and 2011 are shown. The full dataset including the annual values can be obtained
from the authors upon request.
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change, 1995-2011
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Fig. 1 Change in PIT redistribution, 1995/1996-2011

to very progressive federal PIT rates in particular, the average tax burden increased. In
contrast to the average tax effect, progression increased in 23 out of 26 cantons. Overall,
one may thus conclude that overall redistribution did not change substantially from 1995 to
2011, but how this redistribution was achieved (i.e., the design of the tax schedule) changed
remarkably.

Interestingly, the horizontal inequality measures H and R are both very low. Low val-
ues of Hcan be explained by the fact that the width of equal income groups is very thin
(CHF 100). Therefore, almost all horizontal inequality is absorbed by the reranking term.
Consequently, it seems useful to investigate the horizontal inequality measures together
(H +R).

There are two potential sources of horizontal inequality. First, tax deductions that are not
granted to all taxpayers equitably may lead to high values of H and R. However, we take
into account only a few tax deductions that are, moreover, of minor importance. The sec-
ond source of horizontal inequality is the tax schedule itself. Differentiated tax rates at the
municipal level induce—from a cantonal or federal viewpoint—the unequal treatment of
taxpayers in comparable economic situations. The decomposition of H + R into the com-
ponents of federal PIT and cantonal (including municipal) PIT demonstrates that roughly
95% of overall horizontal inequality is because of cantonal and municipal PIT, indicating
that the overwhelming majority of horizontal inequality is due to tax competition.

The results show the importance for politics to consider the functions that the different
state levels can pursue with their tax policy. According to Musgrave (1959), the central state
should primarily enforce redistribution goals. Here, the Swiss tax system follows this guid-
ing principle, as income tax at the federal level is strongly progressive. However, despite
the observation that tax competition may induce horizontal inequality, our results suggest
that overall horizontal inequality in Switzerland is quite low. Depending on the year under
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consideration, H + R in relation to vertical redistribution accounts for 1.5% to 2.4%, mean-
ing that horizontal inequality reduces potential redistribution through PIT by this range. At
the cantonal level for 2011, horizontal inequality reduces potential redistribution by between
0.3% (canton of Zug) and 2.8% (canton of Valais).

Comparing these figures with the results from other studies, overall horizontal inequal-
ity, including reranking, is low. For example, Hyun and Lim (2005) find that horizontal
inequality reduces vertical redistribution in Korea by between 27% (1991) and 57% (1996).
According to Cok and Urban (2007), horizontal inequality (H + R) reduces potential redis-
tribution in Slovenia by 3% and in Croatia by 2.5%. By relying on survey data, Wagstaff
et al. (1999) conclude that horizontal inequity rates range from the lower levels of 2% for
Italy, 2.6% for the United States, and 4.9% for Spain to the higher levels of 20.7% for
Switzerland and 23.8% for Denmark.

In comparison to Wagstaff et al. (1999), our significantly lower inequality measures can
be explained by two factors. First, some tax deductions that we could not consider, but that
are implicitly included by Wagstaff et al. (1999), may induce important horizontal inequal-
ity. Second, horizontal inequality may be overestimated with survey data, or redistribution
may be underestimated, because of the underrepresentation of top-income earners. An indi-
cation of the relevance of the second hypothesis gives us a comparison of the redistribution
parameters. While Wagstaff et al. (1999) find a redistribution parameter for Switzerland of
0.0174 in 1992, our data suggest a value of 0.038 in 1995/1996.

At first glance, one might conclude that regional tax differences are not necessarily an
impediment for income redistribution at the cantonal or national level. Tax allowances seem
to be much more unequitable in a horizontal sense. However, this statement is clearly a
static one. Regional tax competition may lead to a “race to the bottom” with very low tax
rates in general and low PIT redistribution. In such a world, tax rate differences would be
small and, with it, the values of H and R.

3.4 Empirical model

To investigate redistribution through PITs, we follow a comparable approach to that pro-
posed by Feld et al. (2010). However, by contrast, we analyze the main components of
tax progression and the average tax rate to obtain a deeper insight into the policy pro-
cess that precedes the redistribution outcome. A second modification to the literature is
that we explicitly control for spatial correlations. This seems important, as different stud-
ies show that tax competition within Switzerland is regionally concentrated (Eugster and
Parchet 2014). Therefore, income redistribution through PIT may be spatially correlated,
too. Actually, Moran’s I statistic detects a positive and strongly significant spatial correlation
parameter at the 1% level in each of the 14 years.

Consider the following general specification for a regression model with spatial correla-
tion (Elhorst 2010a, b):

N N
Yie =P Y Wijyje + XiB+ Y wijXijeh+pui + wig
j=1 j=1
N
Uy = )»ijlwijujz-i-siz @)
where y;; is an observation of the dependent variable of cantoni (i = 1,..., N) at time
t(t =1,...,T). w;j is an element of the spatial weight matrix W of order N that captures
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the spatial interaction between regions i and j The elements of W are non-negative with
w;; = 0 for i = j Here, the elements of our W matrix are the inverse of the road distances
between the cantons capital cities.® w; jyj: represents the endogenous spatial interaction
effects of the dependent variable, w;;X;; are the exogenous interaction effects, and w;;u j,
are the interaction effects of the disturbance terms. p the spatial lag parameter, X the spatial
autocorrelation parameter and 6 are the corresponding unknown coefficients. § is a vec-
tor of parameters relating to the non-spatial exogenous variables matrix x;;. Lastly u; is
an individual-specific random or fixed effect and &;; is an error term with zero mean and
variance o2.

When the spatial lag of the dependent variable, the spatial autocorrelation, and the spatial
exogenous variables are included simultaneously, then the parameters are not identifiable
(Manski 1993). Therefore, at least one of the parameters p, 6 or A has to be constrained to
0. Most simply, ifp = 8 = L = 0, the general spatial model reduces to a simple random
or fixedeffects model. Setting 8 and A equal to zero yields the socalled spatial lag or spatial
autoregressive (SAR) model, in which the spatial interaction comes from the endogenous
variable. Instead, excluding p and 0 from (6) yields the spatial error model (SER). If A
equals 0, the spatial Durbin model (SDM) is obtained. Even if the SDM does not explicitly
account for a potential spatial error, it is nonetheless robust to error dependence (LeSage
and Pace 2009; Elhorst 2010a). Owing to the explicit consideration of two of the three forms
of spatial correlation and robustness with respect to the third form, we do not investigate
spatial models other than the SDM and its two special cases SAR and SEM.

Our variable of interest is the redistribution index discussed in Section 2. However, we
investigate only the redistribution through cantonal and municipal PIT, ignoring that through
federal PIT because federal PIT is strongly progressive and would lead us to wrong con-
clusions when regressing overall redistribution on a set of cantonal institutional factors and
other cantonal control variables.

4 Regression results
4.1 First results: Insight into the redistribution process

In our baseline model we include the institutional proxies of direct democracy. There-
fore regressions could be run with all 26 cantons. We start with the simple pooled OLS
regression and compare this model with the random-effects model. The Breusch—Pagan test
advocates that the simple OLS model has to be strongly rejected (at the 0.1% level), favor-
ing the random-effects model. However, the Hausman test indicates that the random-effects
model must be rejected against the fixed-effects model at the 0.1% level. As noted above,
it seems important to control for potential spatial correlation. We estimate the SAR and
SEM versions of the fixed-effects model, finding that no spatial correlation remains in the
endogenous variable and error term, as both A and p are insignificant. The likelihood ratio
test on the SEM model against the simple fixed-effects model, however, proposes a weak
superiority (p=0.089) of the SEM model. This leads to the SDM model. For this, one has
to decide which exogenous coefficients may be spatially lagged. We rely on the economic
theory of tax competition and reconsider the variables fiscal decentralization, federal equal-
ization scheme, other fiscal revenue, and income inequality (Gini) as factors that may be

oW is row-standardized (the sum of the elements in each row of the matrix equals 1).
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spatially correlated. The variable tax competition is not reconsidered as, in its original form,
it is already weighted with the W matrix. While the spatial lag variable is still insignifi-
cant, the parameters of the spatially lagged exogenous variables are jointly significant at the
0.1%-level. The LM tests lead us to reject SAR and SEM.”

We have now found our preferred model: the SDM. In a first specification (see col-
umn (1) in Table 3), we regress the redistribution parameter on the institutions of direct
democracy. Results show that the fiscal referendum variable is significantly negative at the
1% level, meaning that a higher signature requirement leads to less redistribution. In other
words, having strong institutions of direct democracy leads to more redistribution. As dis-
cussed above, the institutional variables rarely change between years, and the significant
results may be completely random. Therefore, in specification (2), we apply the 3-year
average of the number of initiatives and fiscal referendums. The 3-year average includes
the values of the year under investigation and the two preceding years. The result for the
fiscal referendum variable is still significant at the 1%-level; however, the relationship is
completely different. The negative sign now means that a more intensive use of the fiscal
referendum variable leads to lower redistribution. This is the classical relationship found
in the empirical literature that relates to governmental expenditure and revenue. Disentan-
gling the frequency of fiscal referendums into optional and mandatory fiscal referendums
shows that the dampening impact of the referendum on redistribution comes solely from the
cantons with a mandatory system (see specification (3)).

In addition to the 3-year average of the measure for the use of direct democracy, we also
include 5- and 10-year averages. With these more smoothed variables, the measure for fiscal
referendum gets less significant (5-year average, see specification (4) and (5)) and is even
insignificant (10-year average, see specification (6) and (7)). In contrast, the measure for
the use of the initiative becomes highly significant. The results suggest that a more intensive
use of the initiative leads to significantly more redistribution. In other words, in the short
run, fiscal referendums may dampen redistribution successfully. In the long run, however,
initiatives may override the dampening effect.

The spatial lag of redistribution is highly significant and negative. This finding suggests
a negative correlation of redistribution between neighboring cantons. A negative spatial lag
can be explained by the possibility of external effects. Consider two neighboring cantons,
one of which reduces income tax rates below the level of the other. Consequently, mobile
households with above-average income would migrate from the high-tax canton to the low-
tax canton. Migration then reduces the overall redistribution of the high-tax canton, while it
increases the progressivity of the low-tax canton. Therefore, if migration-specific external-
ities are present, a negative spatial correlation between neighboring cantons exists. We can
support our argument with the results of Frey et al. (2016), who find that lower tax rates in
neighboring cantons reduce top-income shares in a canton.

Overall, our results fit well with previous outcomes of the empirical literature — as long
as the variables of usage of direct democracy are implemented in the model. Instead, our
institutional variables (signature requirement in order to trigger a referendum) give com-
pletely opposite results. We have two potential explanations for this phenomenon. First, the
significance of the fiscal referendum variable may be spurious, as the proxy is almost a
cross-sectional variable that only changes in two cantons over the period under investigation.
There is some indication for the spurious relationship. The impact of the fiscal referendum
variable becomes insignificant if the pooled OLS or random effects model is used instead

"The results of the tested models can be found in Online Appendix A6.
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Table 3 Explaining redistribution —regression results
Proxy of direct 1) 2) 3) “4) (5) (6) (7)
democracy Institution (3y) (3y) (Sy) (Sy) (10y) (10y)
Number of initiatives 0.003 0.004*  0.003 0.003 0.020%#*  (.017%#*
(0.002) (0.002) (0.002) (0.002) (0.006) (0.005)
Number of fiscal referendums —0.005%** —0.005* 0.004
(0.002) (0.003) (0.007)
N of optional fiscal ref. 0.007 -0.004 -0.010
(0.006) (0.010) (0.008)
N of mandatory fiscal ref. —0.006%** —0.005* 0.007
(0.002) (0.003) (0.008)
Initiative -0.038
(0.072)
Referendum —0.197%**
(0.036)
Gini -0.029** -0.025* -0.024* -0.024* -0.024* -0.025*%* —0.026**
(0.012)  (0.013) (0.013) (0.013) (0.013) (0.012) (0.012)
Left-wing gov. 0.002 0.002 0.002 0.002 0.002 0.002 0.003
(0.001)  (0.001) (0.001) (0.001) (0.002) (0.001) (0.002)
Fragmentation -0.000  -0.000  0.000 -0.000 -0.000 -0.000  —0.000
(0.000)  (0.000)  (0.000) (0.000) (0.000) (0.000)  (0.000)
Homeowner -0.040** -0.030* -0.029* -0.029* -0.029* -0.029* -0.030*
(0.016)  (0.016) (0.017) (0.017) (0.017) (0.017)  (0.017)
Tax comp. -0.249 -0.878 -0.873 -0920 -0.925 -0933  -0.637
(1.547)  (1.503) (1.564) (1.577) (1.573) (1.287) (1.261)
Decentralization —0.015%** —0.012%* —0.011%* —0.012%%** —0.012%** —0.015%** —0.01 7%
(0.005)  (0.005) (0.005) (0.004) (0.004) (0.004) (0.004)
Fiscal eq. scheme 0.849 1.133 1.011 1.193 1.187 0.996 0.918
(0.788)  (0.851) (0.844) (0.830) (0.850) (0.788)  (0.765)
Other revenues 0.025 0.072 0.114 0.046 0.051 -0.056  -0.112
(0.187)  (0.186)  (0.192)  (0.205) (0.230)  (0.198)  (0.206)
log(Population) 0.008 0.011 0.010 0.012 0.012 0.013 0.013
(0.008)  (0.008) (0.008) (0.009) (0.009) (0.010)  (0.009)
<20 years 0.198%** 0.201%%* (0.199%** (.203*** (.203%** (0.214%** (.202%**
(0.046)  (0.043) (0.043) (0.043) (0.043) (0.041) (0.038)
>64 years 0.052 0.066 0.055 0.063 0.063 0.084 0.086%*
(0.065)  (0.060) (0.061) (0.061) (0.062) (0.061) (0.052)
Tertiary sector -0.008  0.008 0.009 0.007 0.008 0.004 -0.005
(0.022) (0.017) (0.017) (0.016) (0.018) (0.017) (0.019)
Unemployment 0.004 0.007 0.003 0.004 0.004 0.009 0.003
(0.030)  (0.033) (0.034) (0.033) (0.033) (0.034) (0.034)
German -0.035 -0.035 -0.037* -0.036  -0.036* -0.053** —0.051**
(0.022)  (0.023) (0.022) (0.023) (0.022) (0.024) (0.022)
Catholics -0.001  -0.004 -0.005 -0.003 -0.003 0.023 0.022
(0.021)  (0.021)  (0.020) (0.021)  (0.021)  (0.024)  (0.022)

@ Springer



428 M. Morger and C. A. Schaltegger

Table 3  (continued)

Proxy of direct (€)] 2) 3) “4) 5) (6) 7
democracy Institution  (3y) 3y) (5y) (Sy) (10y) (10y)
Urbanity -0.039 -0.021 -0.011 -0.014 -0.014 0.055 0.056

(0.104) (0.104) (0.099) (0.103) (0.102) (0.099) (0.095)
Left-wing voters ~ 0.000 —-0.001 -0.001 -0.001 -0.001 0.001 0.001

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Spatial rho -0.541%*  —0.538%*%  —0.560%* —0.547** -0.548** -0.567** —0.567**

(0.250) (0.266) (0.274) (0.271) (0.272) (0.269) (0.263)
R? 0.129 0.335 0.391 0.363 0.367 0.382 0.386

* p<0.10, ** p<0.05, *** p<0.01. N = 294; regressions performed with 21 cantons. Note: All estimations
are performed with a fixed effects Spatial Durbin Model. Robust standard errors (clustered at cantonal level)
are in parentheses. Time dummies and estimates for 6 (coefficients for the spatial lag of decentralization,
fiscal equalization scheme, other revenues, and Gini) are not shown

of the fixed effects model. Second, the institutional variable and the variables of usage of
direct democracy measure two different things. The existence of institutional conditions has
a disciplinary effect on politicians to discourage deviation from voter preferences.

4.2 Test for endogeneity and other robustness checks

Cantons that are more conservative tend to have stronger direct democratic institutions.
Therefore, if there is no control for voters’ preferences, this may induce omitted variable
bias. Funk and Gathmann (2013) find that the correlation between direct democracy and
government spending declines by roughly 20% when they control for voters’ preferences.

Possible endogeneity is another problem that may arise in this empirical investigation. An
increasing tax burden and redistribution may motivate voters to use the referendum against
new expenditures and/or higher taxes more often.

To address the question of whether the cultural background of the cantons may influ-
ence both direct democracy and redistribution, we repeat different SDMs of Table 3 (see
Table 4a) by excluding the following cultural factors: the share of German native speak-
ers, the share of Roman Catholics in population, the share of the population that lives in an
urban municipality, and the share of left-wing voters. There is virtually no change in either
the magnitude of the coefficients or the significance levels of the proxies for direct democ-
racy when excluding the cultural variables. We take this result as an indication that there is
no fundamental multicollinearity problem between direct democracy variables and cultural
factors.

We conduct two-stage least-squares to test whether endogeneity is prevalent. The before-
mentioned cultural variables are used as instruments for the direct democracy variables.

Table 4b shows the first- and second-stage results of the instrumental variable (IV)
regression. Concerning the first stage, it can be seen that the instruments are not all good.
In particular, the cultural variables only correlate significantly with the longterm proxies
for direct democracy usage (the ten-year average of the number of initiatives and fiscal
referendums).

In the second stage, all the direct democracy variables become insignificant. The test of
overidentifying restrictions suggests that the instruments are exogenous in all model spec-
ifications. However, the under-identification test statistics (Lagrange multiplier (LM) test)
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Table 5 Explaining tax progression —regression results

Proxy of direct (1) (2) 3-year (3) 3-year (4) S5-year (5) S5-year (6) 10-year (7) 10-year
democracy Institutions average average average average average average
Number of -0.020 -0.016 -0.021 -0.021 0.137%#%% (. 116%**

initiatives
(0.017) (0.017) (0.021) (0.022) (0.042) (0.044)

N of fiscal -0.015 -0.009 0.046
referendums
(0.017) (0.025) (0.039)
N of optional 0.067 -0.001 -0.083
fiscal ref.
(0.058) (0.080) (0.058)
N of manda- -0.027 -0.011 0.073
tory  fiscal
ref.
(0.018) (0.026) (0.046)
Initiative -0.105
0.517)
Referendum —1.481%**
(0.292)
Gini —0.331%%*  —0.290%** —0.284*** _(.289%*F* _(289%** _(.302%** _(.314%**
(0.065) (0.072) (0.074) (0.072) (0.073) (0.066) (0.064)
Left-wing gov.  -0.013 -0.014 -0.016 -0.014 -0.014 -0.013 -0.007
(0.011) (0.011) (0.011) (0.011) (0.012) (0.010) (0.012)
Fragmentation  0.002 0.003 0.004 0.003 0.003 0.001 0.000
(0.003) (0.003) (0.003) (0.003) (0.003) (0.002) (0.002)
Homeowner -0.167 -0.092 -0.081 -0.088 -0.087 -0.092 -0.102
(0.128) (0.123) (0.127) (0.120) (0.122) (0.119) (0.114)
Tax comp. -15.197 -20.834*  -20.695*  -20.699* -20.733* -19.884*  -17.218
(11.902) (12.443)  (12.562)  (12.454)  (12.310)  (11.224) (11.609)
Decentralization 0.009 0.030 0.040 0.029 0.029 0.008 -0.011
(0.041) (0.048) (0.046) (0.047) (0.045) (0.040) (0.038)
Fiscal  eq. 8.931 11.812* 10.866 11.328%* 11.277* 10.117 9.405
scheme

(6.405) (7.003) (7.167) (6.619) (6.710) (6.357) (6.397)
Other revenues  1.244 1.160 1.476 1.361 1.403 0.602 0.105

(1.244) (1.466) (1.546) (1.398) (1.575) (1.240) (1.234)
log(Population)  0.121* 0.135%* 0.132%* 0.131%* 0.130%* 0.143%* 0.147%*

(0.069) (0.074) (0.072) (0.077) (0.077) (0.077) (0.073)

<20 years 1.400%%#%  1.427%kk 1 4]3%kk ] 410%*k [ 4] ¥k ] 505% %k ] 394%%%
(0.312) (0.327) (0.321) (0.323) (0.323) (0.300) (0.296)

>64 years 0.666 0.760* 0.679 0.765* 0.760* 0.900%* 0.911%%*
(0.423) (0.422) (0.442) (0.423) (0.424) (0.404) (0.333)

Tertiary sector ~ 0.077 0.215 0.221 0.209 0.214 0.181 0.095

(0.187) (0.176)  (0.168)  (0.178)  (0.188)  (0.168) (0.182)
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Table 5 (continued)

Proxy of direct (1) (2) 3-year (3) 3-year (4)5-year (5)5-year (6) 10-year (7) 10-year
democracy Institutions average average average average average average
Unemployment  —0.146 -0.165 -0.196 -0.159 -0.160 -0.095 -0.156
(0.155) (0.168) (0.171) (0.165) (0.164) (0.160) (0.154)
German -0.271* -0.297* -0.308* —0.292% -0.293* —0.407%*  —0.393%*
(0.163) (0.168) (0.171) (0.169) (0.166) (0.187) (0.180)
Catholics -0.076 -0.085 -0.088 —-0.088 -0.089 0.106 0.095
(0.141) (0.144) (0.140) (0.148) (0.148) (0.175) (0.168)
Urbanity 0.095 0.215 0.290 0.221 0.226 0.787 0.788
(0.746) (0.754) (0.763) (0.776) (0.779) (0.763) (0.733)
Left-wing voters —0.007 -0.018 -0.016 -0.016 -0.016 0.003 0.003
(0.023) (0.019) (0.019) (0.021) (0.021) (0.025) (0.024)
Spatial rho —1.024%*%  _(.995%** ] ,014%**  _(.997***  _(.998%** ] 010%**F  —]1.024%%*
(0.211) (0.206) (0.214) (0.206) (0.210) (0.212) (0.210)
R2 0.232 0.288 0.295 0.291 0.292 0.273 0.268

*p<0.10, ** p<0.05, *** p<0.01. N=294. Note: All estimations are performed with a fixed effects Spatial
Durbin Model. Robust standard errors (clustered at cantonal level) are in parentheses. Time dummies and
estimates for 6 (coefficients for the spatial lag of decentralization, fiscal equalization scheme, other revenues,
and Gini) are not shown

show that the instruments are valid in one out of three model specifications. The Cragg-
Donald Wald F-Statistics suggest that the instruments are correlated only very weakly with
the endogenous regressors. According to Stock and Yogo’s (2005) critical values, the IV
relative bias may be far more than 30% in all three estimates. Finally, the hypothesis of exo-
geneity (C-test) can only be rejected in one of the three model specifications. Based on these
test results, we assume that the problem of reverse causality must be ignored for further
analysis.

4.3 Tax schedule

To get more insight into the redistribution process of direct democracies, we now analyze
the driving forces behind the two main tools for redistribution policy: tax progression and
the average tax rate. As before, the different tests lead us to the SDM model.

In the first model specification, we regress tax progression on the institutional variables
(and the other control variables). As for the redistribution estimates, there is a negative
relationship; a lower signature requirement for a fiscal referendum leads to higher tax pro-
gression. In contrast, the number of fiscal referendums carried out seems to have no impact
on tax progression (see specifications (2) to (7) in Table 5). However, in the long run, an
increasing number of initiatives leads to higher tax progression (see specifications (6) and
7).

Next, we investigate the impact of direct democracy on the average tax burden. As before,
it turns out that the SDM is the preferred model when using the average tax effect as the
dependent variable (see Table 6).

Our results suggest that the fiscal referendum variable has no impact on average tax bur-
den. The nonsignificant relationship is not implausible. First, one has to distinguish between
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Table 6 Explaining average tax burden — regression results

Proxy of direct Institutions 3-year 3-year 5-year 5-year 10-year  10-year
democracy average  average average average average  average
Number of initiatives 0.023%** (0.023*** (0.021 0.021 -0.013 -0.010
(0.006)  (0.007)  (0.015) (0.016) (0.016)  (0.016)
N of fiscal referendums -0.009 -0.015 -0.023
(0.010) (0.013) (0.019)
N of optional fiscal ref. -0.015 -0.008 -0.004
(0.030) (0.038) (0.034)
N of mandatory fiscal ref. —-0.008 -0.016 -0.027
(0.011) (0.013) (0.021)
Initiative -0.138
0.277)
Referendum 0.225
(0.211)
Gini 0.081%#* 0.070%*  0.070**  0.072**  0.073**  0.080%*** (.082%**
(0.034) (0.031)  (0.031)  (0.030) (0.031) (0.030) (0.031)
Left-wing gov. 0.014%* 0.014**  0.014**  0.013** 0.013** 0.014** 0.013**
(0.005) (0.006)  (0.006)  (0.005)  (0.006)  (0.006)  (0.005)
Fragmentation -0.003**  —-0.003** -0.003** -0.003* -0.003* -0.003** —0.003%*
(0.001) (0.001)  (0.001)  (0.001) (0.001) (0.001)  (0.001)
Homeowner -0.017 -0.030 -0.031 -0.027 -0.026 -0.017 -0.016
(0.057) (0.053)  (0.053) (0.053) (0.053) (0.052) (0.051)
Tax comp. 1.270 2.921 2.903 2.883 2.862 1.698 1.312
(6.981) (6.761)  (6.729)  (6.759) (6.798)  (6.992)  (7.258)
Decentralization -0.070**  -0.072*%* -0.073** -0.069** -0.069** -0.067** -0.064%*
(0.029) (0.029)  (0.029)  (0.030) (0.030)  (0.030)  (0.029)
Fiscal eq. scheme -1.164 -1.914 -1.836  -1.310 -1.355 —-1.463 -1.361
(2.846) (2.827)  (2.862) (2.876) (2.877)  (2.975)  (3.008)
Other revenues -0.903 -0.675 -0.701 -0.860 -0.824 -0.765 -0.694
(0.645) (0.632)  (0.653)  (0.711)  (0.723)  (0.691)  (0.701)
log(Population) -0.045 -0.045 -0.045 -0.037 -0.038 -0.038 -0.039
(0.030) (0.031)  (0.031) (0.033) (0.033) (0.032) (0.031)
<20 years 0.025 0.028 0.029 0.047 0.047 0.019 0.035
(0.141) (0.144)  (0.142)  (0.145)  (0.145) (0.143) (0.149)
>64 years -0.098 -0.102 -0.095 -0.115 -0.119  -0.126  -0.128
(0.142) (0.137) (0.142) (0.140) (0.142) (0.140) (0.140)
Tertiary sector -0.000 -0.030  -0.030  -0.033 -0.029  -0.025 -0.013
(0.096) (0.096)  (0.095)  (0.096)  (0.097)  (0.094)  (0.099)
Unemployment 0.022 0.050 0.052 0.032 0.031 0.006 0.015
(0.164) (0.158)  (0.160)  (0.159)  (0.159) (0.156)  (0.163)
German 0.035 0.053 0.054 0.048 0.047 0.062 0.060
(0.095) (0.089)  (0.090) (0.087)  (0.088)  (0.093)  (0.093)
Catholics 0.022 0.015 0.015 0.021 0.020 -0.010  -0.009

(0.062) (0.059)  (0.058)  (0.061)  (0.061)  (0.070)  (0.071)
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Table 6 (continued)

Proxy of direct  Institutions 3-year 3-year 5-year S-year 10-year 10-year
democracy average average average average average average
Urbanity -0.040 -0.047 -0.053 -0.025 -0.021 -0.129 -0.130

(0.425) (0.414)  (0.418)  (0.418)  (0.421)  (0.421)  (0.421)
Left-wing voters 0.014 0.017 0.016 0.014 0.014 0.010 0.011

(0.011) (0.012) (0.012) (0.013) (0.013) (0.012) (0.012)
Spatial rho —1.445%%% ] 392%k%k ] 393wk _] F7HHE ] FTOFHE [ 4]4%HE ] 4]6%H*

(0.274) (0.249) (0.251) (0.255) (0.255) (0.270) (0.272)
R? 0.004 0.005 0.005 0.004 0.004 0.009 0.009

* p<0.10, ** p<0.05, *** p<0.01. N= 294. Note: All estimations are performed with a fixed effects Spatial
Durbin Model. Robust standard errors (clustered at cantonal level) are in parentheses. Time dummies and
estimates for 6 (coefficients for the spatial lag of decentralization, fiscal equalization scheme, other revenues,
and Gini) are not shown

Table 7 Explaining top income tax rate — regression results

) 6) 3) @ ®) © &)
Proxy of direct Institutions (3y) (3y) (Sy) (Sy) (10y) (10y)
democracy
Number of initiatives 0.015 0.012 0.011 0.007 0.015 —-0.000
(0.011)  (0.012)  (0.023) (0.024)  (0.034)  (0.037)
N of fiscal referendums -0.015 -0.030 —0.088***
(0.013) (0.023) (0.023)
N of optional fiscal ref. -0.063 -0.105* —0.181%**
(0.039) (0.059) (0.052)
N of mandatory fiscal ref. —0.008 -0.020 -0.069%*
(0.013) (0.022) (0.028)
Initiative -0.172
(0.649)
Referendum 0.685%**
(0.275)
Gini -0.031 -0.053 -0.057 -0.051 -0.054 -0.030 -0.039
(0.045) (0.045)  (0.046)  (0.044)  (0.045) (0.040)  (0.041)
Left-wing gov. 0.007 0.007 0.008 0.005 0.007 0.007 0.010
(0.011) (0.011)  (0.011)  (0.011)  (0.012) (0.011)  (0.012)
Fragmentation 0.000 0.000 0.000 0.001 0.000 0.001 —-0.000
(0.002) (0.002)  (0.002)  (0.002)  (0.002) (0.002)  (0.002)
Homeowner -0.187 -0.219*  -0.226* -0.209* -0.216* -0.164 -0.171
(0.124) (0.122)  (0.123)  (0.123)  (0.122) 0.116)  (0.116)
Tax comp. 21.867*  26.065*  25.933%% 26.501** 26.827** 21.957* 24.138*
(12.867)  (13.416) (13.162) (13.391) (12.885) (12.962) (12.359)
Decentralization —0.138*** —(0.143%%* _(.149%** _(.137*** —0.141%** —0.122%*% —(0.135%**

(0.049) (0.047)  (0.048)  (0.048)  (0.047)  (0.048)  (0.049)
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Table 7  (continued)

1 (2) 3) 4) ) (6) )]
Proxy of direct Institutions  (3y) 3y) (5y) (5y) (10y) (10y)

democracy

Fiscal eq. scheme —10.499%  —11.227+% —10.679% —10.413* -9.969%  —11.889%* _]2.4]15%*
(5.656) (5.723)  (5.701)  (6.019)  (5.937)  (5.705)  (5.793)

Other revenues  1.903* 2.146%% 1963+t  2.171%  1.799% 2.363*%%  2.005%
(1.050) (1.050)  (0.970)  (1.089)  (0.988)  (1.112)  (1.090)

log(Population) ~ —0.018 0016  -0.014  -0.004  0.002 0.029 0.032
(0.038) 0.038)  (0.038)  (0.042)  (0.042)  (0.046)  (0.043)
<20 years 0.455 0.477 0.485 0.499 0.496 0.437 0.356
(0.334) 0.327)  (0321)  (0.326)  (0.315)  (0.308)  (0.317)
>64 years ~0.012 ~0.044  0.002 ~0.061 0014  -0.090  -0.083
(0.418) 0.386)  (0.368)  (0.383)  (0.359)  (0.359)  (0.302)
Tertiary sector ~ —0.007 ~0.081  —0.084  -0.090  -0.127  -0.086  -0.149
(0.145) 0.146)  (0.142)  (0.141)  (0.131)  (0.131)  (0.141)
Unemployment ~ 0.196 0.220 0.237 0.204 0.220 0.130 0.085
(0.221) 0209  (0.214)  (0.205)  (0.213)  (0.205)  (0.207)
German 0.379%%  0.402%%%  0.409%F%  0.402%Fx  0412%F%  0440FFE  0.450%F
(0.161) 0.155)  (0.153)  (0.154)  (0.149)  (0.159)  (0.151)
Catholics ~0.049 ~0.058  -0.057  -0.062  -0.059  -0.116  -0.124
(0.100) 0.094)  (0.093)  (0.099)  (0.096)  (0.111)  (0.104)
Urbanity 0.736 0.681 0.633 0713 0.669 0.663 0.672

(0.595) (0.575) (0.577) (0.567) (0.568) (0.551) (0.541)
Left-wing voters  0.048***  0.049%**  0.047***  0.046***  0.046%**  0.038***  (.038%**
(0.012) (0.013) (0.013) (0.015) (0.015) (0.012) (0.011)

rho —0.759%**  _0.712%** 0. 718*%** —0.706%** —0.704*** —0.701%*%* —0.671%***
(0.183) (0.180) (0.184) (0.181) (0.187) (0.174) (0.178)
R? 0.044 0.050 0.052 0.043 0.044 0.027 0.028

*p<0.10, ** p<0.05, *** p<0.01. N= 294. Note: All estimations are performed with a fixed effects Spatial
Durbin Model. Robust standard errors (clustered at cantonal level) are in parentheses. Time dummies and
estimates for 6 (coefficients for the spatial lag of decentralization, fiscal equalization scheme, other revenues,
and Gini) are not shown

statutory tax rates and effective average tax rates. Here, the effective average tax burden is
investigated. However, political decision-making concerns statutory tax rates. For example,
people may vote for lower tax rates, which may not lead to lower effective average tax rates.
The effective average tax rate may even increase after a tax rate reduction in systems with a
progressive schedule, if, for example, people increase their labor participation or if wealthy
people immigrate.

If we replace the average tax burden with the top income tax rate (average tax rate for a
household earning CHF 1 million per year), then we find the expected negative relationship
for our long-term proxy of direct democracy (10-year-average); a higher number of optional
and mandatory fiscal referendums reduces the top income tax rate significantly. Also, we
find a positive relationship for the institutional proxy; a higher signature requirement for
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a fiscal referendum increases the top income tax rate. However, the number of initiatives
seems to have no impact on top income tax rates (see Table 7).

5 Conclusion

Our results show that it is important to look carefully at the combination of tax policy instru-
ments when investigating the redistribution policy of states. In simple terms, policy has two
methods of redistributing: by means of the average tax burden and through tax progres-
sion. As the decomposition indicators suggest, even in jurisdictions with an overall low tax
rate, redistribution can be substantial if the tax schedule is progressive. As a side effect, the
overall low tax burden attracts wealthy persons, thus raising the amount of redistribution.

The diversity of our regression results leads us to conclude that the effects of direct
democracy on income tax redistribution is a multilayered process. First, the theoretical avail-
ability of direct democratic tools does not seem to have the same impact as the effective
use of them. Second, as previous literature finds with respect to governmental revenue and
expenditures, we conclude that the prevalence of popular initiatives increases tax progres-
sion and redistribution in the long term. Third, the use of fiscal referendums may reduce the
top income tax rate. However, at the same time, fiscal referendums seem to have only short-
term effects or even no effect on the average tax burden, tax progression, and redistribution.
This is no contradiction, as our results show that there is a highly significant negative spa-
tial correlation between nearby cantons, suggesting that there are negative spillover effects.
There remains the question of whether voters are capable of assessing the impact of col-
lective decisions on tax competition and tax mobility, a relevant question which may be
addressed by future research.

Acknowledgments We are indebted to Raphaél Parchet for providing us historical data on income tax
schedules in Swiss municipalities. We are also grateful to the participants of the 2016 meeting of the European
Public Choice Society in Freiburg (Germany), Patricia Funk, and the participants of the Lucerne Research
Seminar in Economics and Management for helpful discussions and comments.

References

Acemoglu, D., Naidu, S., Restrepo, P., Robinson, J.: Democracy, redistribution and inequality. NBER
Working Paper No. 19746 (2013)

Aronson, R.J., Johnson, P., Lambert, P.J.: Redistributive effect and unequal tax treatment. Econ. J. 104,
262-270 (1994)

Asatryan, Z.: The indirect effects of direct democracy: local government size and non-budgetary voter
initiatives in Germany. Int. Tax Public Financ. 23, 580-601 (2016)

Asatryan, Z., Baskaran, T., Heinemann, F.: The effect of direct democracy on the level and structure of local
taxes. Reg. Sci. Urban Econ. 65, 38-55 (2017a)

Asatryan, Z., Baskaran, T., Grigoriadis, T., Heinemann, F.: Direct democracy and local public finances under
cooperative federalism. Scand. J. Econ. 119, 801-820 (2017b)

Atkinson, A.B., Rainwater, L., Smeeding, T.M.: Income distribution in OECD countries: Evidence from the
Luxembourg income study. OECD, Paris (1995)

Besley, T., Case, A.: Political institutions and policy choices: Evidence from the United. J. States Econ. Lit.
41, 7-73 (2003)

Berliant, M.C., Strauss, R.P.: The vertical and horizontal equity characteristics of the federal individ-
ual income tax, 1966—-1977. In: David, M., Smeeding, T. (eds.) Horizontal Equity, Uncertainty, and
Economic Well-being, pp. 179-214. University of Chicago Press, Chicago (1985)

@ Springer



Income tax schedule and redistribution in direct democracies... 437

Blais, A., Blake, D., Dion, S.: Do parties make a difference? Parties and the size of government in liberal
democracies. Am. J. Pol. Sci. 37, 40-62 (1993)

Blais, A., Blake, D., Dion, S.: Do parties make a difference? A reappraisal. Am. J. Polit. Sci. 40, 514-520
(1996)

Borck, R.: Voting, inequality and redistribution. J. Econ. Surv. 21, 90-109 (2007)

Cameron, D.R.: The expansion of the public economy: A comparative analysis. Am. J. Polit. Sci. 72, 1243—
1261 (1978)

Caminada, K., Goudswaard, K., Wang, C.: Disentangling income inequality and the redistributive effect
of taxes and transfers in 20 LIS countries over time. Availabe via https://mpra.ub.uni-muenchen.de/id/
eprint/42350 (2012)

Cok, M., Urban, I.: Distribution of income and taxes in Slovenia and Croatia. Post-Communist Econ. 19,
299-316 (2007)

Curti, T.: Geschichte der Schweizerischen Volksgesetzgebung (Zugleich eine Geschichte der Schweiz-
erischen Demokratie), vol. 2. Zurich, Auflage, Verlag von Th. Schréter (1885)

Cussak, T.R.: Partisan politics and public finance: Changes in public spending in the industrialized
democracies, 1955-1989. Public Choice 91, 375-395 (1997)

Cutler, D.M., Katz, L.F.: Rising inequality? Changes in the distribution of income and consumption in the
1980’s. AEA Pap. Proc. 82, 546-551 (1992)

Dixit, A., Londregan, J.: Ideology, tactics, and efficiency in redistributive politics. Q. J. Econ. 113, 497-529
(1998)

Eugster, B., Parchet, R.: Culture and taxes: Towards identifying tax competition. Available via http://www.
hec.unil.ch/deep/textes/11.05.pdf (2014)

Elhorst, J.P.: Applied spatial econometrics: Raising the bar. Spat. Econ. Anal. §, 9-28 (2010a)

Elhorst, J.P.: Spatial panel data models. In: Fischer, M.M., Getis, A. (eds.) Handbook of Applied Spatial
Analysis, pp. 377—407. Springer (2010b)

Feld, L.P., Kirchgéssner, G.: The political economy of direct legislation: Direct democracy in local and
regional decision-making. Econ. Policy 33, 329-67 (2001)

Feld, L.P., Matsusaka, J.G.: Budget referendums and government spending: Evidence from Swiss cantons.
Public J. Econ. 87, 2703-2724 (2003)

Feld, L.P., Fischer, J.A.V., Kirchgissner, G.: The effect of direct democracy on income redistribution:
Evidence for Switzerland. Econ. Inq. 48, 817-840 (2010)

Freitag, M., Vatter, A.: Initiatives, referendums, and the tax state. J. Eur. Publ. Policy 13, 89-112 (2006)

Frey, C., Schaltegger, C.A.: Progressive taxes and top income shares: A historical perspective on pre- and
post-tax income concentration in Switzerland. Econ. Lett. 148, 5-9 (2016)

Frey, C., Gorgas, C., Schaltegger, C.A.: The long run effects of taxes and tax competition on top income
shares: an empirical investigation. Rev. Income Wealth (in press). https://doi.org/10.1111/roiw.12228
(2016)

Funk, P., Gathmann, C.: Does direct democracy reduce the size of government? New evidence from historical
data, 1890-2000. Econ. J. 121, 1252-1279 (2011)

Funk, P., Gathmann, C.: Voter preferences, direct democracy and government spending. Eur. J. Polit. Econ.
32,300-319 (2013)

Gerber, E.R.: Legislative response to the threat of popular initiatives. Am. J. Polit. Sci. 40, 99-128 (1996)
Gradstein, M., Milanovic, B.: Does liberté = egalité? A survey of the empirical links between democracy
and inequality with some evidence on the transition economies. J. Econ. Surv. 18, 515-537 (2004)
Gross, A.: Volksrechte. In: The Historical Dictionary of Switzerland. Available via http://www.hls-dhs-dss.

ch/textes/d/D48664.php (2014)

Hinnerich, B., Pettersson-Lidbom, P.: Democracy, redistribution, and political participation: Evidence from
Sweden 1919-1938. Econometrica 82, 961-993 (2014)

Hyun, J.K., Lim, B.-L.: Redistributive effect of Korea’s income tax: Equity decomposition. Appl. Econ. Lett.
12, 195-198 (2005)

Immervoll, H., Richardson, L.: Redistribution policy and inequality reduction in OECD countries: What has
changed in two decades?IZA Discussion Paper No.6030 (2011)

Kakwani, N.C.: Measurement of tax progressivity: An international comparison. Econ. J. 87, 71-80 (1976)

Kakwani, N.C.: On the measurement of tax progressivity and redistributive effect of taxes with applications
to horizontal and vertical equity. Adv. Econom. 3, 149-168 (1984)

Kakwani, N.C., Lambert, P.J.: On measuring inequity in taxation: A new approach. Eur. J. Polit. Econ. 14,
369-80 (1998)

Kesselman, J.R., Cheung, R.: Tax incidence, progressivity, and inequality in Canada. Can. J. Econ. 52, 709—
789 (2004)

@ Springer


https://mpra.ub.uni-muenchen.de/id/eprint/42350
https://mpra.ub.uni-muenchen.de/id/eprint/42350
http://www.hec.unil.ch/deep/textes/11.05.pdf
http://www.hec.unil.ch/deep/textes/11.05.pdf
https://doi.org/10.1111/roiw.12228
http://www.hls-dhs-dss.ch/textes/d/D48664.php
http://www.hls-dhs-dss.ch/textes/d/D48664.php

438 M. Morger and C. A. Schaltegger

Kim, K., Lambert, P.J.: Redistributive effect of U.S. taxes and public transfers, 1994-2004. Public Financ.
Rev. 37, 3-26 (2009)

Lambert, P.J.: The Distribution and redistribution of income. Manchester University Press, Manchester and
New York (2001)

Lambert, P.J., Nesbakken, R., Thoresen, T.O.: On the meaning and measurement of redistribution in cross-
country comparisons. Luxembourg Income Study Working Paper Series No.532 (2010)

LeSage, J.P., Pace, R.K.: Introduction to Spatial Econometrics. Taylor & Francis, Boca Raton (2009)

Manski, C.F.: Identification of endogenous social effects: The reflection problem. Rev. Econ. Stud. 60, 531—
542 (1993)

Matsusaka, J.G.: Economics of direct legislation. Econ, Q.J. 107, 541-571 (1992)

Matsusaka, J.G.: Fiscal effects of the voter initiative: Evidence from the last 30 years. Polit. J. Econ. 103,
587-623 (1995)

Meltzer, A.H., Richard, S.F.: A rational theory of the size of government. Polit. J. Econ. 89, 914-927 (1981)

Musgrave, R.A., Thin, T.: Income tax progression 1929—48. Polit. J. Econ. 56, 498-514 (1948)

Musgrave, R.A.: The Theory of Public Finance — A Study in Public Economy. McGraw-Hill, New York
(1959)

OECD: Divided we stand: Why inequality keeps rising. OECD Publishing, Paris (2011)

Persson, T., Tabellini, G.: Constitutional rules and fiscal policy outcomes. Am. Econ. Rev. 94, 25-45 (2004)

Reynolds, M., Smolensky, E.: Public Expenditures, Taxes, and the Distribution of Income: The United States,
1950, 1961, 1970. Academic Press, New York (1977)

Roberts, K.W.: Voting over income tax schedules. Public J. Econ. 8, 329-340 (1977)

Romer, T.: Individual welfare, majority voting, and the properties of a linear income tax. Public J. Econ. 4,
163-185 (1975)

Romer, T., Rosenthal, H.: Bureaucrats versus voters: On the political economy of resource allocation by
direct democracy. Q. J. Econ. 93, 563-587 (1979)

Roubini, N., Sachs, J.D.: Political and economic determinants of budget deficits in the industrial democracies.
Eur. Econ. Rev. 33, 903-938 (1989)

Smith, J.P.: Progressivity of the commonwealth personal income tax, 1917-1997. Aust. Econ. Rev. 34, 263—
278 (2001)

Stock, J., Yogo, M.: Testing for weak instruments in linear IV regression. In: Andrews, D. (ed.) Identification
and Inference for Econometric Models, pp. 80—108. Cambridge University Press, New York (2005)

Timmons, J.F.: Does democracy reduce economic inequality? Brit. J. Polit. Sci. 40, 741-757 (2010)

Trechsel, A., Serdiilt, U.: Kaleidoskop Volksrechte. Die Institutionen der direkten Demokratie in den
schweizerischen Kantonen 1970-1996. Helbing & Lichterhahn, Basel (1999)

Urban, 1., Lambert, P.J.: Redistribution, horizontal inequity, and reranking. Public Financ. Rev. 36, 563-587
(2008)

Wagstaff, A., van Doorslaer, E., van der Burg, H., Calonge, S., Christiansen, T., Citoni, G., Gerdtham, U., -
G., Gerfin, M., Gross, L., Hikinnen, U., John, J., Johnson, P., Klavus, J., Lachaud, C., Lauridsen, J., Leu,
R.E., Nolan, B., Peran, E., Propper, C., Puffer, F., Rochaix, L., Rodriguez, M., Schellhorn, M., Sundberg,
G., Winkelhake, O.: Redistributive effect, progressivity and differential tax treatment: Personal income
taxes in twelve OECD countries. J. Public Econ. 72, 73-98 (1999)

Wagstaff, A., van Doorslaer, E.: What makes the personal income tax progressive? A comparative analysis
for fifteen OECD countries. Int. Tax Public Financ. 8, 299-316 (2001)

Weingast, B.R., Marshall, W.J.: The industrial organization of congress; or, why legislatures, like firms, are
not organized as markets. Polit. J. Econ. 96, 132-163 (1988)

Weingast, B.R., Shepsle, K.A., Johnsen, C.: The political economy of benefits and costs: A neoclassical
approach to distributive politics. Polit. J. Econ. 89, 642-664 (1981)

@ Springer



	Income tax schedule and redistribution in direct democracies...
	Abstract
	Introduction
	Redistribution in democracies and decentralized jurisdictions
	Literature review
	Political and fiscal institutions in Switzerland
	Measuring redistribution

	Data and empirical model
	Tax data
	Explanatory variables
	Descriptive results on income redistribution
	Empirical model

	Regression results
	First results: Insight into the redistribution process
	Test for endogeneity and other robustness checks
	Tax schedule

	Conclusion
	Acknowledgments
	References


