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1 Introduction

As a means of tax avoidance, individuals may move in response to tax differentials re-
sulting from residence based local income taxes. As a result of tax induced mobility by
high-income tax payers, governments may be unable to engage in redistribution (Ep-
ple and Romer 1991). Despite the policy importance of analyzing taxation in an open
economy setting, most studies have analyzed responses to taxation such as adjustment
of taxable income (Saez, Slemrod and Giertz 2012) although a recent literature on tax-
induced mobility has emerged following Bakija and Slemrod (2004).

We provide evidence on migration using quasi-experimental evidence resulting
from a Spanish tax reform. In the early 2000s, all states in Spain had the same top
marginal tax rate. In 2011, Spanish states began changing their top marginal tax rates
in response to a federal reform that gave the states authority to adjust rates and the
corresponding tax brackets. In 2014, top marginal tax rates diverged across states by as
much as 4.5 percentage points. For an individual in the top one percent of the income
distribution, this differential amounts to substantial differences in tax payments across
regions. These regional disparities across regions led the popular press to dub low-tax
states, including Madrid, as “tax havens” or one of several “paradises on Earth.”

We use individual Social Security data for a random sample of the full population
from 2005 to 2014 to study the migration decisions of the rich in response to this Spanish
tax reform. Our paper is novel in several respects. First, we provide evidence on mobility
in response to taxes in a country where mobility — even among the rich — is traditionally
regarded as relatively low. Second, we focus on all high income individuals rather than
a select group of highly mobile individuals such as star scientists (Moretti and Wilson
2014; Akcigit, Baslandze and Stantcheva forthcoming), athletes (Kleven, Landais and
Saez 2013), or foreigners subject to preferential taxation (Kleven et al. 2014; Schmidheiny
and Slotwinski 2015). Third, we study migration using a random sample of population
level data for a complete panel of several states; single state analyses includes Young and
Varner (2011) / Varner and Young (2012) and population level U.S. studies include Young
et al. (forthcoming). In the process, we attempt to reconcile the large responses found
among the highly mobile star scientists and athlete groups with the smaller elasticities
found using just the sample of millionaires in Young and Varner (2011)." We do this by
studying top income earners that are in the top 1% of the population in a country where

mobility is anecdotally noted as being limited. In particular, we find relatively large

!Conway and Rork (2012) and Conway and Rork (2006) find no effect of state taxes on elderly
migration. Briilhart and Parchet (2014) show that high-income retirees are relatively inelastic in response
to estate taxes, but Eugster and Parchet (2011) provide some evidence “consistent with top-income
taxpayers moving from high-tax to low-tax municipalities” for local Swiss income taxes.



migration (flow) elasticities. This spatial misallocation across regions can have welfare
losses (Fajgelbaum et al. 2016) making the migration response important from a social
welfare perspective.

Studying mobility in Spain is especially important given the implications for re-
distributive tax policy. Bonhomme and Hospido (2013) and Bonhomme and Hospido
(forthcoming) document that earnings inequality in Spain declined from about 1995 to
2007, but that earnings inequality has risen dramatically since 2007 and is back to its
1995 level. Given these dramatic increases in income inequality, mobility in response to
more progressive tax policy could threaten the ability to engage in redistribution given
that the optimal degree of redistribution will decline as the mobility elasticity increases
(Mirrlees 1982). Furthermore, mobility of the tax base can heighten tax competition,
although whether regional tax rates are strategic complements or substitutes depends
critically on the objectives of governments. The extent that tax competition could arise
also depends critically on the ability of governments to have access to an instrument
where they can target the mobile group, which in Spain is the top marginal tax rate.

The individual Social Security return data contains information on each tax payer’s
income that is not top coded. These data also contain information on the taxpayers de-
clared location of residence in addition to certain characteristics reported to the Social
Security administration. We merge these data to state level tax rates that we have assem-
bled. Unlike the United States, no tax calculator like NBER’s TAXSIM program exists
for Spain. However, we construct a tax calculator that simulates average tax rates dat-
ing back to 2005 using the most important provisions of the Spanish tax code; these
average tax rates have some measurement error because our tax calculator misses some
allowances that are targeted to low-income individuals. Because of these measurement
error concerns in the average tax rates, we generally present results using marginal tax
rates on top income as an instrument, which also has the advantage of generally being
exogenous to the level of earnings (Kleven, Landais and Saez 2013).

We proceed empirically using two different identification approaches: an aggre-
gated state pair level analysis and an individual analysis focusing on the migration prob-
ability. In the aggregate analysis, we calculate for each year in our data, the number of
out-migrants for every state pair combination in Spain and construct a log odds ratio
for being an out-migrant using these aggregate flows; in addition, we calculate the net of
tax rate differential between each of the state pairs. We then show that higher individual
income taxes discourage migration after accounting for statepair fixed effects, year fixed
effects, and origin fixed effects. The migration elasticity of the odds ratio is approximately
10, which is large in part because the flow of migrants among the top one percent of the

income distribution is less than 1%. The stock elasticity is much smaller given the base



of the stock is much larger than the flow. However, unlike Moretti and Wilson 2014 we
have a very short panel. Given we have data on four years after the reforms (and we have
substantially less states), we then turn to an individual level analysis.

The individual analysis proceeds in two steps. First, we implement a linear prob-
ability model that predicts the probability of migrating as a function top marginal tax
rates. Using top taxpayers that experience large tax changes following the reform as a
treatment group and individuals in the top 10% to 5% that saw much smaller tax changes
as a control, does the tax reform increase the probability of moving (anywhere in Spain)?
We find positive increases on the likelihood of moving. We find that the tax reforms in-
crease the probability of moving (anywhere) by 0.3 percentage points. Keeping in mind
the average probability of moving is just under 1 percent, this is a significant increase.

Then, conditional on moving, are individuals more likely to select low-tax states?
To answer this we use the marginal tax rate as an instrument for the average tax rate. Our
empirical model allows us to account for state by year fixed effects and individual fixed
effects across the alternatives so that all of our results are identified off of within individual
variation in tax rates. This approach has the advantage of allowing us to account for
fixed characteristics of the taxpayer/mover that are constant across alternative regions
in a given year for that individual as well as for other policy changes that affect all
individuals in the top of the income distribution. We find that a one percent increase in
the net of tax rate for a region relative to others increases the probability of moving to
that region by 1.7 percentage points. The implication is that although many things may
matter for decisions on where to move, taxes appear to be a substantial factor. However,
our analysis comes with one caveat: our data do not allow us to disentangle a real move
from a fraudulent move where the taxpayer changes residence to a second home without
actually changing where they spend the majority of the tax year. In so much as this is
possible, the presence of such evasion implies that mobility includes both real responses
as well as tax evasion responses.

We also contribute to the migration literature by showing that the top 1% are
the most mobile group, which is consistent with these groups having the largest tax dif-
ferences across regions.? This heterogeneity across the ability distribution has important
implications for the optimal income tax in an open economy setting. We note that al-
though the flow elasticities are large, the stock elasticities are substantially smaller which
implies the changes in movers will have small effects on state tax bases and that tax

competition over these movers need not have consequential effects.?

2Schmidheiny (2006) shows rich households are more likely to move to low-tax towns. Liebig, Puhani
and Sousa-Poza (2007) show that college graduates are more sensitive. For issues of tax differences within
metro areas, see Calabrese, Epple and Romano (2012).

3A tax competition model implies that the researcher cares about how the semi-elasticity changes



2 Theoretical Motivation to Migration

The literature on migration for non-tax purposes is well developed (Sjaastad 1962; Borjas
1999). In its human capital form, a person will move to a particular region if the present
value of the utility change from the current region of residence (inclusive of any moving
costs) is the largest. This model can be — and has been — easily modeled for tax purposes
in some of the recent articles on migration. We present a basic framework of the model to
motivate the empirical analysis by modifying Coomes and Hoyt (2008). Given the human
capital model of migration, households likely make decision on where to live based on
current and future policies. To proceed, following the convention in the literature, we
simplify the analysis by assuming that individuals believe that current day policies are a
good measure of future policies, which allows us to focus on a simple static model. Let

the utility of individual ¢ living in region A (for home region) in period t be given by:
Vhi,t = aui(C%,t) + BUi(QZ,t) + Hht — 5;1,t (1)

where cfl’t is private consumption of the individual, g}'m is public good services consump-
tion, pup, is the value of other amenities that are specific to living in the home state and
5}# is an idiosyncratic component (mean zero) of utility that captures everything else
net of consumption, public services and average amenities. In particular, this term could
capture household specific valuations of state specific amenities among other things. We
allow public services to differ across individuals, which is consistent with high-income
and low-income individuals consuming different public services. However, within the high
income group of the wealth it is likely that consumption of public services is similar across
all individuals in the top percentile of the income distribution: g,i%t = g Bach individual
supplies a fixed amount of labor that we normalize to one so that given the static nature
of the problem, an agent consumes all of the after-tax income:
C;'z,t =(1- Tiiz,t>w;z,t~ (2)
where 77 , is the average tax rate. Following the standard in the literature (Kleven, Landais
and Saez 2013), we assume that the separable utility functions u* and v* each take on the
log functional form.

Then, this same individual will receive utility in state a (the alternative state)
given by
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Vai,t = ozui(c(‘m) + ﬁvi(gi,t) + Mat = Phat — ‘sz,t (3)

across the income distribution (Lehmann, Simula and Trannoy 2014), but the empirical literature has
focused on the elasticity of migration.



where all parameters are similarly defined above except for pp, . In particular, this is the
utility cost of moving from state h to state a. Given this cost can include non-income
related components (psychological, social, etc.), it appears separately for consumption.
Further note that ¢, = (1 — 7,

» Jwl , so that after-tax consumption can differ because of

both tax differences and wage differences across regions. However, if the labor market is
perfectly competitive, then w) , = wj, , and this is the marginal product of the worker.
Then after applying all substitutions, with two states, an individual will move

from state h to state a if

- wé,t gat i i
aln | ——= | + aln ; + Bln + Hat = Mt = Phat > €ar — Epg (4)
1- Tht Wy, ¢ gh p

If the model contains more than two states, then for an individual to move to state a,

equation 4 must be satisfied and V;t must provide the highest level of utility among
all possible alternative states. Then, it is clear that the all state tax rates will matter
for the individual’s choice on where to migrate. However, as in Akcigit, Baslandze and
Stantcheva (forthcoming), we can simplify this by assuming that many states exist and
that they are each individually small relative to the world market. This allows us to focus
on a single tax rate.

Given that 5Z,t — 5% is a random variable, we express the probability of moving

to state a as

1— Ti wi gat
P(el, —ep, < aln + aln + Bln + fat — Pht — Phat) (D)
L- Tht [ ght

which naturally leads to our empirical specification concerning the probability of moving.

Some discussion is in order. First, we only observe wages in the location of choice
and not across all of the alternatives. If markets across regions are perfectly competitive
wages are equal across regions and then the term relating to the wage ratio will in the
constant of the regression model. However, if wages are not equal, it suggests that we need
to account for wages in our estimating equation. We deal with this by interacting measures
of ability (age, age squared, education) with the alternative state dummy variables.

Second, the estimating equation includes public good differences across regions.
When not including public spending controls, our estimates are the effect of taxes allowing
for any public good changes that occur with the tax reform. However, most tax changes
on the rich in Spain do not correspond to spending increases on programs for the wealthy.
In particular, the wealthy are net payers into the Spanish welfare system and any tax
change is likely to have little effect on transfers to the high income group. In particular,

our empirical analysis will focus on different portions of the income distribution. For



high ability taxpayers it is likely that the public spending consumed in a given state is
likely constant across individuals in that income group. This implies that gfl,t = (o and
9ht = gne and this would be absorbed into our state by year fixed effects which control
for state specific policy differentials.

Third, costs of migrating could matter. We proxy for these costs using a gravity
model of migration, which assumes that the costs are proportional to the distance between
regions. Thus, we include measures of distance between the various Spanish states in our
regression specifications. We also proxy for these costs using information on state of birth
and state of first job.

Issues of identification are discussed in more detail in the empirical specification.

3 Institutional details

Spain consists of 17 autonomous communities (in Spanish: comunidades auténomas)
which are comparable to states or regions in other federations. The autonomous com-
munities are governed according to the Spanish constitution. Furthermore, the individual
competences which each region assumes is regulated by a region specific organic law,
known as Statute of Autonomy.? The regions always received a share of the Personal In-
come Tax (Impuesto sobre la Renta de las Personas Fisicas) as part of their revenues, but
it was only in 2007 that autonomy over marginal tax rates was delegated to the regions.
From that year onwards, their state-level individual tax rates complement the common
tax brackets for their residents’ tax base.® Important for our purpose is that taxes are due
at the place of residence (residencia habitual), which is declared in the local municipality
of residence. Until 2009, 35% of income tax revenues raised within one region from the
federal income tax was kept by the region with the remainder going to the federal govern-
ment. In 2007, Madrid was the first autonomous community which changed marginal tax
rates, followed by La Rioja and Valencia in 2008. All of them implemented marginal tax
rates which were slightly lower (less than 1 percentage point) than those in the remaining
regions. Murcia followed in 2009, but returned to the common federal scheme thereafter.
However, these initial reforms resulted in very small differences in taxes across regions.
Another major wave of decentralization reforms followed this process in 2009 but
these reforms were not immediately implemented and until 2011. The share of revenue

that regions could keep was increased to half of all tax revenues collected in their territory.

4In general, the top spending categories by states in Spain are education and health. These are services
that are disproportionately consumed by lower-income groups.

Sc.f. Ley 35/2006, de 28 de noviembre, del Impuesto sobre la Renta de las Personas Fisicas y de
modificacién parcial de las leyes de los Impuestos sobre Sociedades, sobre la Renta de no Residentes y
sobre el Patrimonio.



In addition, regions were also given the right to introduce new tax brackets on top of those
implemented by the central government. In 2011 the regions could exercise this right as
the last laws were approved in July 2010. In 2011, with both the ability to construct
new brackets and top marginal tax rates in hand along with added incentives to retain
more of the tax revenue, several regions increased marginal tax rates substantially, while
the ones which decreased them previously maintained their lower rates. This lead to
substantial divergence of tax rates on top incomes. In all subsequent discussion when
referring to the tax reform, we mean this 2011 implemented reform that gave states more
incentives to change tax rates, allowed them to adjust brackets and preserved their ability
to set marginal tax rates. This reform resulted in major changes in tax rates immediately
following the reform.

In 2012, the federal government raised marginal tax rates and in subsequent years,
some additional states changes their top marginal tax rates, but the patters of high-versus
low-tax states as of 2011 generally persists to the end of our sample in 2014. Given the
immediate reaction of states to the tax reform, we believe this enhances identification of

the migration elasticity.

3.1 Descriptive Figures of the Reforms

In figure 1 we show the top marginal tax rates in 2010 (just prior to the reform) and in
2014. Notice that in 2010 all states in our data set have tax rates that are within 0.10
percentage points of each other. But, by 2014, substantial spatial variation had emerged.
Indeed, figure A.1 shows a large jump on impact indicating that most all of this variation
was already in place by the first year of the reform 2011. Figure 2 shows the change by
Spanish region. Notice that all tax rates increased over time in levels — but this was in
part due to the 2012 federal reform increasing tax rates. However, when considering the
state reforms we see that these changes differed by 5 percentage points across the states.

Figure 3 shows the top tax brackets over time for the large regions of Madrid
and Catalufia (containing Barcelona). Notice that following the 2007 reform and up until
2011 Madrid’s tax rate was only 0.10 percentage points lower than Cataluna’s. However,
following the next reform that substantially increased state autonomy, the tax rates di-
verged by four percentage points. In 2012, this differential persisted but tax levels were
higher due to the federal reform. Following 2012, Madrid remained low-tax and lowered
its tax rate by a small amount. Of course, this figure refers to only the top marginal tax
rate. Simultaneously other tax rate and bracket changes occurred, but the changes at
lower levels in the income distribution were smaller.

Given that many tax brackets change (and not just the top marginal tax brackets),

we need to justify our focus on the top of the income distribution. Figure 4 shows the
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marginal tax rates for Madrid (low-tax) and Cataluna (high-tax) overlayed on the income
distribution in Spain. The red vertical lines note the cutoffs for the top 5%, 3%, 2% and
1%, respectively. Notice that the top 1% experienced the largest changes and variation
in tax rates across region. The tax differences for individuals even in the top 2 to 5%
were relatively small across regions. This pattern is not specific to these two states. This
is verified by looking at the within variation in figure 5. It shows the standard deviation
of marginal tax rates across alternative states for individual observations (within group

variation). The largest variation following 2010 is for the top 1%.

4 Description of Individual Data

All data used in this analysis is taken from Spain’s Continuous Sample of Employment
Histories (Muestra Continua de Vidas Laborales, MCVL in what follows). The data is
provided by the Ministry of Employment and Social Security Ministerio de Empleo y
Segquridad Social. This administrative data matches individual microdata from from social
security records with data from the tax administration (Agencia Tributaria, AEAT), and
official population register data (Padron Continuo from the Spanish national Statistical
Office (INE).5 The data consist of an approximately 4% non-stratified random sample
(over 1 million observations each year) of the population of individuals which had any
relationship with Spain’s Social Security system in a given year due to work, receiving
unemployment benefits, or receiving a pension. If an individual is in the data, they remain
in the data as long as they have contact with the Social Security ministry, but new
observations enter each year so that it remains representative of the population.

The observational unit of the raw data is based on each contact (for example, job)
an individual had within a given year with Social Security. We aggregate this data at
the individual level to obtain a panel data set which sums all individual incomes in a
given year for a given tax payer.” From this data set we construct the following main
variables. One key is that from 2005 to 2014, the Social Security data are matched to
income tax data. These income tax data are valuable because they are not subject to

censoring; Social Security contribution are censored and do not contain some portions

6The data we use are the Social Security data. Separate individual tax return data are available,
however, these data have the disadvantage of being a stratified sample that is not representative across
regions. Further, residence data in the Social Security data are less controversial; the tax return data
often reports the location of work rather than the location of residence. However, the Social Security data
contains residence information based off of local registers. Additionally, the tax data are not available
up until 2014.

"We cannot aggregate the data to the household level. Further, only a small fraction of the sample are
reported as married with a substantial fraction declaring their household status as “other.” Unfortunately,
because of this limitation two individuals may move in our data when they are a common household and
we are cannot correct our standard errors for the household level.



of income that are important for high income tax payers. Given we will focus on top
income taxpayers it is important we have income data that is not censored and contains
all sources of income.® Further, even for high-income tax payers, very little bunching is
detected at the marginal tax rate kinks (Esteller-Moré and Foremny 2016), suggesting
that income responses to the tax changes are not substantial.

First, we define a change of location if an individual changed his or her residence
between t and t — 1. Residence data is updated in April, which ensures that this period
overlaps with the tax year as tax declarations are due in April to June. At this time, the
data is crossed with the residence information from the official population registers. While
residence information is available at much smaller spatial units, we are only interested
in defining relocation across regions. Therefore, we neglect any intra-regional change of
residence. As an example, an individual would be characterized as a mover in 2012 if
he was living in a different region between April 2012 and April 2013 compared to his
residence between April of 2011 and April 2012. In this way, his 2012 income is the
relevant one for tax purposed in the region he moved to.

Second, we create an income variable which is the sum of all reported income by
different employers within each year which is subject to the personal income tax (labor
income, self employed income, and income in-kind). Unfortunately, the data does not
contain information from tax returns, but only information reported by the firms. Given
this information, we simulate average and marginal tax rates for each individual in each
year for each region using the information in the tax code provided by official documents.”
This simulation takes into account the variation of marginal tax rates, their brackets, and
basic deductions and tax credits for ascendants, decedents, and disabilities. We do not
take into account any further region specific deductions or tax credits. However, given
that we focus on high income individuals, this would almost never affect the marginal tax
rate and the average tax rate only to a negligible amount as those policies are targeted
to low income individuals.

We complement our data with information on gender, age, education, as well as
geographical information such as their first work affiliation or their place of birth. All
variables are provided by the MCVL. We merge data from 2005 until 2014 resulting in a
panel of ten years. Some geographical restrictions apply to our sample. For example, we

do not observe earning in the Basque Country and Navarre as taxes in these autonomous

8Further as noted in the appendix of Bonhomme and Hospido (forthcoming): “For example, social
security contributions exclude extra hours, travel and other expenses, and dismissal compensations. These
differences seem more relevant for high skilled workers as the correlation in levels between contributions
and taxable labor income is lower for the first group [high-skilled] (70%) than for the others (over 85%).”
Given our focus on high-income taxpayers we use the tax income data.

We use the tax laws to construct a tax calculator for Spain that is similar in spirit to NBER’s
TAXSIM.



regions are collected independently.

Summary statistics of our data are given in table 1.

5 Aggregate Analysis

5.1 Methods

We proceed by studying the relationship between migration flows and tax differentials
using an aggregate analysis. In this analysis we use the individual data to calculate the
total number of out migrants from a particular state to a specific alternative state in Spain
for each year. In doing so, we tabulate the bilateral migration flows between regions for
the rich. To implement this analysis we follow the approach of Moretti and Wilson (2014)
who outline the underlying theoretical model’® for the mobility of both individuals and
firms that derives a reduced form model that we present below. In the spirit of Moretti
and Wilson (2014), let o index the origin region and d index the destination in year t.

The reduced form model is given by:
ln(Podt/Paot> - E[ZTL(]- - mtrdt) - ln(]- - mtrat)] + CO + Cd + Cod + Ct + Vodt (6)

where we have added time fixed effects to their model. The left hand side variable
In(Pyai/ Poot) is the log odds ratio where P,y is the the share of the population that
moves from state o to state d in year t and P, is the fraction of the population that
stays in state o in the same year. On the right hand side of the estimating equation are
a series of fixed effects given by ( including: origin fixed effects, destination fixed effects,
state pair (or origin by destination fixed effects) and time fixed effects.!! The net of tax
rate with respect to the top marginal tax rate is given by 1 — mitrg in the destination
region and 1 — mtr, in the origin region.

Some notes concerning the empirical model are in order. First, we focus on the net
of tax rate, which tells the researcher how much an individual will take home on the last
dollar of their earnings. Use of the net of tax rate rather than the tax rate is common
in the literature estimating behavior responses to taxes (Saez, Slemrod and Giertz 2012)
and we follow this convention. For researchers unfamiliar with the net of tax rate, note

that an increase in the tax rate will lower the net of tax rate. This means that the term

0We summarize Moretti and Wilson (2014)’s approach in what follows. The formal utility model for
households and profit maximization model for firms that yields to the estimating equation and discussion
below can be viewed in their paper.

Of course, all four fixed effects cannot be included at the same time because of collinearity in the
fixed effects. Nonetheless, we present the estimating equation with comprehensive set of fixed effects and
note when we include both origin and destination fixed effects we omit statepair fixed effects.
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in brackets informs the researcher of the differences in the net of tax rate between the
destination and origin region and we expect. Second, our regression imposes that the net
of tax rate in the destination state has an equal in magnitude but opposite signed effect as
the net of tax rate in the origin country. We relax this assumption in future expressions.
An increase in the tax rate at the origin implies the net of tax rate falls, which implies
an increase in out-migration. An increase in the tax rate at destination implied the net
of tax rate falls, which implies a decrease in out migration from state o. In turn, both of
these channels imply that € > 0. Given the estimate of ¢, the elasticity of the probability

of moving with respect to the net of tax rate is given by:

dln(Podt)
din(1 — mitry)

e—E[ }—6(1—13) (7)

where P is the weighted average of P,y where the weights are the number of people in
each cell. Our value of P is approximately 0.006 and so for purposes of proceeding, we
treat € = e. Note that all estimates should be thought of as the effect of tax changes
including of any spending changes.!? However, for the high income individuals, we expect
tax increases correspond to increases in tax payments that are larger than any increase
in services provided to this group.'?

With respect to the fixed effects, note that origin fixed effects capture amenities
(both for households and firms) in the state of origin. Destination fixed effects capture
other such amenities in the destination state. These fixed effects also capture any time
invariant policies of the state over our sample, which given the relatively short time period
since the reform captures substantial policies. State pair fixed effects capture anything
that is constant between the origin and destination such as distance specific moving costs.
Time fixed effects capture national shocks perhaps resulting from economic conditions.

Although we have 15 origin by 15 destination states, some observations have no
movers, which imply that the log odds ratio is missing for states with no out migrants in
the portion of the income distribution that we study.!* This means we have substantially
less observations than Moretti and Wilson (2014) which limits our ability to conduct
many of their specification checks. This implies that the evidence here is suggestive and

therefore leads to our preferred specification to be the individual analysis to follow.

12For example, if tax increases of the wealthy were completely offset with additional spending for the
wealth, then no change in migration should be observed.

13 Agrawal and Hoyt (2014) construct a theoretical model that shows how the response of firms and
individuals differ depending on the size of the tax increase relative to any endogenous change in public
spending.

14Tn addition from these 15 states, we discard two additional states because they have positive flows
to a small number of destination states.
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5.2 Results

Given the simple panel data setting with fixed effects, we present our baseline results
visually. To do this we regress the log odds ratio on the fixed effects and predict the
residuals. We then regress the net of tax rate variable on the fixed effects and predict the
residuals. Following Chetty, Friedman and Rockoff (2014), we then bin the residuals into
twenty equally sized bins and fit a line of best fit through these data which allows us to
non-parametrically see the relationship between taxes and migration. Figure 6 shows the
baseline results using state pair fixed effects, origin fixed effects and year fixed effects.
First we present results focusing only on the origin and destination tax rate separately; in
the bottom panel, we present results using the tax differential. Keeping in mind that all
tax variables are in terms of the net of tax rate, when individuals keep more on the dollar
in the destination state, they are more likely to move to that state. When individuals
keep more on the dollar in the origin state, there is less outmigration and thus the slope
is negative. Finally, as the differential increases, we see that it is consistent with € > 0,
which confirms our theoretical prediction. One worry might be that the results could be
driven by outliers in the odds ratio or tax rates. To account for this, we winsorize extreme
values of the distribution and show the results are robust in figure A.3.

Of course, in this analysis, when no outmigration occurs the log odds ratio is not
defined and that observation is excluded from the sample. To show that selection is not a
concern, we present results using the number of out-migrants as the dependent variable —
allowing this variable to take on a value of zero. When doing this, we no longer obtain an
elasticity and for this reason we no not take logs of the net of tax rates either.!® Figure 7
presents the baseline result and figure A.4 shows the results are robust to outliers. All of
the expected signs are preserved by including state pair observations with no migration
flows between them. We also test for selection by running a linear probability model where
the dependent variable is one if the state pair has no migrants and zero otherwise and the
independent variables are the set of fixed effects and the tax variable. We generally find
no economically or statistically meaningful effect of taxes on this variable. The results
are presented in appendix table A.5.

Up until now, we have focused on the sample of years following the state tax rate
reforms. Including the years prior to the reform would not be valid because of the lack of
meaningful tax differentials in the pre-reform years.'® However, we can use the pre-reform
years as a placebo test. To do this, we take our measured tax differentials from 2011-2014
and lag them by four years. We then match these post-reform tax rates to the four years

prior to the reform. We show in figure 8 that no correlation between pre-reform log odds

15Results are robust to leaving the taxes in log form.

16Indeed, including even only a couple years of the prior reform moves most results to zero.
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ratios and post-reform tax rates. This suggests to us that the post reform tax rates were
not driven by pre-reform conditions.

In the appendix Figure A.5 and A.6, we also show the results using the average
tax rate calculated by holding fixed income at its average across all states. Although
individuals should respond to the average tax rate rather than the marginal, average tax
rates require strong assumptions to calculate and are not exogenous.

While appealing, the graphical method is not transparent with respect to the mag-
nitudes of the elasticities estimated and the standard errors. We present point estimates
and standard errors for the aggregate analysis in table 2. Our preferred specification in
column (2) contains both state pair fixed effects, time fixed effects, and origin fixed effects.
We cluster the standard errors threeways (Cameron, Gelbachb and Miller 2011) to ac-
count for correlation over time and to account for the common tax rates across origin and
destination by year pairs. The tables show that when using a simple univariate regression,
the sign is unexpected, which is not expected given the omission of other important terms
from our theoretical model. After adding state pair and origin fixed effects, as is Moretti
and Wilson (2014), the sign is expected. Given the value of P is close to 1 percent in our
sample, the coefficients are approximately equal to the elasticity. We find an elasticity of
approximately 10, which is larger than the prior literature because the flow of migration
in Spain is very small. Thus, we do not find the larger elasticity to be surprising given the
starting conditions in Span. Further, this elasticity represents a flow elasticity rather than
a stock elasticity, which would be much smaller. After adding pre-reform years, where
tax differentials did not exist, to the data all of our results disappear.

Comparing these results to Moretti and Wilson (2014), we find elasticities that
are approximately equal to 2. Thus, the estimated elasticities that we estimate are ap-
proximately five times larger. This large increase in the elasticity is consistent with the
pre-reform flows. For example, in Moretti and Wilson (2014), the value of P is approxi-
mately 6 percent, while our value is 0.6 percent. Because we start from an initially low
migration probability, the elasticity is larger.

In table A.2 we show the elasticities decline as we include individuals from the top
5% of the income distribution. Table A.3 shows that origin and destination taxes have
relatively similar, but opposite signed, effect on the moving decision. Finally, table A.6
estimates a semi-elasticity rather than an elasticity and shows that this semi-elasticity
falls as the income distribution moves towards lower income households. However, this
decline in the elasticity needs to be interpreted with caution: the treatment intensity
(across region variation in tax rates) also declines with income making the top marginal
tax rate differences not as salient for these lower income groups. Evidence on the semi-

elasticity is not traditionally presented in empirical mobility studies, however, as noted
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in Lehmann, Simula and Trannoy 2014 it is the slope of the semi-elasticity rather than
the elasticity that matters. Given its theoretical importance, we present the result with

the caveat on tax changes.

6 Individual Analysis I: Probability of Moving

6.1 Methods

Did the tax reforms implemented in 2011 had an effect on the overall probability of
moving? We focus on the 2011 reform because it is the year with the most variance in
the state tax rates. As shown in Figure 5, earlier state changes were much less common
and the later (2012) changes feature less variation across the states.!” Table A.6 presents

a basic analysis where we estimate:
mg ¢ = Bln(l — mtr)jvt + o+ L+ Eijt (8)

where m; j, is equal to 1 if an individual 7 moves from region j in year ¢t and 1 — mtr;;
is the net of tax rate. For the marginal tax rate we use the top marginal tax rate in the
region that the individual was living in (for movers this is the origin region and for stayers
this is both the origin and destination region). We also include time and individual fixed
effects. We focus on the top marginal tax rate to capture tax policy changes over time
rather than tax changes due to changes in income.'® In general, the results show small
and generally statistically insignificant effects but that are of the expected sign.!® Higher
net of tax rates (keep more) in the origin region lowers the probability of moving.

To address issues of endogeneity, we also use a generalized difference-in-difference

using an event study specification (Goodman-Bacon forthcoming):

—2 3
m; e = o + v + Treat; x Z?Tyl{t -t =y} + nyyl{t —t:=y}| +eir  (9)

t=—4 t=0
where T'reat; is equal to one if an individual is in the top one or two percent of the
income distribution in ¢} = 2011 (the year of major tax changes) and 0 otherwise. As a

control group, we use individuals in the 90th to 95th percentiles of the income distribution

1"The changes are larger in 2012 for each state, but this is because the federal tax rate also increased
in 2012.

18 Although we restrict our sample to individuals who stay in the top percent for the entire sample, we
are still worried about income changes.

19When using the marginal tax rate of the individual rather than the top marginal tax rate, we
generally find opposite signed effects which we believe is a result of endogeneity concerns.
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that are not substantially affected by the reforms.?® The dummy variables 1{t — t; = y}
measure the time relative tax reform change (thus the index y can be thought of as time
since the event). The coefficients m, and 7, measure the relationship between the tax
increases of 2011 and the probability of moving. The 7, presents the coefficients in 4
years prior to the event and the «, presents the effect for 4 years after the event. The
year prior to the event (-1) is omitted from the regression so all coefficients are relative
to that quarter. The generalized difference-in-difference method allows the researcher to
have a direct test of the parallel trend assumption by verifying , is around zero. Then,
the ~, identify the treatment effect over time following the reform. We include individual
and time fixed effects but do not include any controls, however, the results are robust to
controlling for income.

By creating the control group we remove the possibility that tax rates may have
changed because of income trends in a region. The control group of individuals in the
90th to 95th percentile are affluent enough that they are still mobile, but their incomes
are low enough that they are not treated by the large tax rate changes in the top bracket.
Nonetheless, the 7, provide a direct test of whether they are a valid control group.

When defining treatment in the above manner, we define an individual as treated
regardless of the region that they live in. However, this might confound two different
treatments: regions that saw big tax increases moving them above average and regions
that saw small tax increases that move them below the average. To address this issue, we
also define T'reat; is equal to one if an individual is in the top one or two percent of the
income distribution in ¢; = 2011 and if the origin region increased its tax rates by a large
amount. The control group are individuals living in the same regions but that are in the
90th to 95th percentiles of the income distribution that are not substantially affected by
the reforms. This is the preferred treatment measure because it isolates the effect of tax

reforms that raise the tax rate above the average.

6.2 Results

We show the baseline results in figure 9. Recall that the treatment group are members
of the 1%; here we exploit the fact that marginal tax rate differentials emerged exposing
entire group to a treatment. To capture the effect of tax increases that move a region
above average in terms of tax liability we also present results defining the treatment based
on the size of the tax change. In each figure, the upper panel uses all of the top 1% at

the treatment group, but in the lower panel both the treatment and control group are

20Tf the control group perceives they will have higher income in the future, this group is partially
treated and our effects represent lower bounds. To reduce this possibility we exclude the 96th to 98th
percentile from our control group.
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restricted to individuals living regions prior to the reform with very large tax changes;
this second figure captures the intensity of treatment.

The pre-trends are not statistically different from zero; if anything there is a slight
downward trend suggesting we may underestimate the effect. When looking at all regions,
the probability of moving jumps up in the year of the reform, but it is not statistically
significant. This is consistent with the results being reduced in magnitude by the fact
that the treatment group includes individuals that were living in regions that wound
up being low-tax. However, when looking at the big change regions, the parallel trends
assumption clearly holds and a much stronger jump on impact can be seen. The effect of
the reform ends one or two years following the reform which is likely driven by the fact
that tax differentials changed over the next several years and affected different groups of
people because being in the top 1% in 2011 need not imply the individual will have high
incomes in the future because of mean reversion.

In terms of the magnitude the effect of the tax reforms is to increase the probability
of moving by the top 1% of individuals by 0.5 percentage points. This is small at face
value, but large relative to the average probability of moving by this group prior to the
reform which was under 1 percent.

In figure 10 we show similar, but more precise results when defining the treatment
group to the top 2%. Many of these individuals are partially treated because they may
have expectations of being treated in the future. In the appendix figure A.7, we show
the results are robust to using a larger control group with incomes closer to the top 1%
included. Finally, we also attempt to address mean reversion concerns by restricting our
treatment group to individuals that remain in the top 1% for all four years following
the reform and our control group to individuals that remain in the top 5 to 10% for all
four years following the reform. The treatment effect jumps on impact but again reverts
back over time. This suggests that the probability of moving in subsequent years may be
affected by continued changes to the rates that we will exploit in our subsequent analysis.

We interpret these results as the tax reform having some noticeable effect on the
probability of moving, however, the effect is mainly on impact following the reform (per-
haps when it is most salient). However, although the effect on the probability of moving
is jumps only following the reform, taxes may still continue to have large effects on the
location choice conditional on moving (both on impact and throughout the reform). Put
differently, if an individual was planning to move, the Spanish reforms may influence the
residence that they select conditional on moving. This is what we test in the subsequent

section.

16



7 Individual Analysis II: Where to Move

7.1 Methods

In this analysis we use disaggregated data with the observational level i being the indi-
vidual tax payer mover in year t if the individual relocated across regions between ¢ and
t — 1. In particular, this means that we focus on movers in our estimating sample; the
vast majority of individuals move only once over the course of our sample. We denote
the alternative residential options (different states within Spain) as j in our model. The
dependent variable d; ;; is coded one for the chosen state of residence in year ¢ and zero
for all other states that are not selected as a residence. In its simplest form, we estimate

the following linear probability model where tax rates are denoted by 7:
dijje = BIn(1 —7)ijs + i+ tje + i (10)

Our model contains individual fixed effects denoted «; and alternative by year fixed
effects ¢;,. Note that the inclusion of ¢; is crucial because identification of our parameter
of interest exploits the within individual variation in tax rates across states.?! In this way,
we exploit the income tax differential of alternatives across states for a given tax payer
which relocated. The inclusion of alternative specific fixed effects implies that we include
a dummy variable for each alternative j in each year ¢t in the model. This captures any
alternative state specific variable that would be constant across all individuals, such as
other state taxes or wage differentials across regions and over time (assuming they are
constant across individuals at the top of the income distribution).

Starting from this simple specification, we modify equation 10 to account for the
effects given in equation 5 in the theory section. We discuss each of the terms in equation
5 in the order that they appear.

First, we account for taxes in several different ways. In the baseline specification,
we include the net of tax rate where we we use the marginal tax rate. The marginal tax
rate has the advantage of being exogenous to the level of earnings and for high-income
tax payers the marginal tax rate is highly relevant. However, migration decisions are
made off of average rather than marginal tax rates. For this reason, we show the results
are robust to using the average (net of) tax rate. Finally, we formalize the exogeneity of

the marginal tax rate beyond simply using it as an exogenous proxy by using it as an

21Technically, an individual ¢ observation is an individual mover in a given year. If an individual moves
twice in our sample, they could appear twice in the estimating equation. In these cases, the individual
fixed effect is specific to the individual’s year of move and thus accounts for the unobservables that are
constant to the individual in a given year of moving. It does not account for fixed characteristics of the
individual over time. Given our results include very few individuals that move twice, we refer to these
as individual fixed effects.
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instrument for the average tax rate. This has the advantage of minimizing measurement
error concerns that arise from the use of a proxy variable and has the advantage of
reducing measurement error in the average tax rate, which might result from elements of
the tax code not captured by our tax calculator.

Second, equation 5 suggests that wage differentials across regions are also impor-
tant. Although we observe wages is the state of residence, we do not observe counterfactual
wages. Thus, equation 10 imposes that wages are equal across regions (perfectly compet-
itive) or that all wage differentials are constant across all individuals.?? Although some
of the wage effect could be picked up by the fixed effects, to relax this assumption, we
include location specific dummies interacted with characteristics of the individuals that
are correlated with wages (for example, age, age squared and education). Denote the vec-
tor of characteristics interacted with region specific fixed effects as x;; x ¢;. This allows
the returns to education and the skill premium to vary by region; thus, ability affects the
counterfactual wage depending on the state.

Third, public services across regions matter. If we did not include the region by
year fixed effects, estimating equation 10 captures the effect of taxes inclusive of any
endogenous change in spending. This would a lower bound on the pure tax effect because
some of the tax increase funds public services for the wealth. However, the inclusion of
region by year fixed effects (;;) captures any time varying policies — such as changes
in public services for the wealthy — that are constant across all individuals. In general,
however, we note that tax increases on the rich are not likely to change public services
for the rich as these taxpayers are net payers into the tax system. This is particularly the
case given the major services provided by states include education and health; further,
fiftty percent of these revenue was not kept by the state governments and the federal
government used these additional funds.

Fourth, equation 5 suggests that location specific amenities, j,; and g, also
matter. In addition to accounting for region specific policies, ¢;; also account for amenities
in the alternative regions. Acknowledging the region of residence prior to moving may
also play a special role, we also include a dummy variable that equals one if the individual
previously lived in the region and zero otherwise.

Finally, moving costs between regions, pp,+, also matter. To capture these moving
costs, we include a dummy variable that equals one if the region is the place of birth
for the individual. We also include a dummy variable that equals one if the individual

had their first job in that region. Following a standard gravity model of migration, we

22 Although the marginal tax rate is exogenous to the level of income for the taxpayer, if counterfactual
wages differ by a substantial amount across states, the individual might change tax brackets. We calculate
the relevant marginal tax rate using observed income.
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also include the log of distance between the state of prior residence and each of the
alternative states.?®> This captures the fact that nearby regions have lower moving costs
because they allow individuals to maintain their social and family network moreso than
relatively distant regions.

All of these additions imply that we estimate:
dijje = B(L = T)iju + i+ tje + GXig X Lj + VZije + E€ijee (11)

where x;; X ¢; are individual characteristics interacted with region fixed effects and z; ;;
are individual characteristics specific to a particular region such as distance or home
dummy.?*

Of course, one important issues is the treatment of standard errors in this model.
We wish to be conservative in deciding how to treat the standard errors. In particular,
we adopt multiway clustering. First, for individuals in a given year, tax rates may be
correlated because individuals might face the same tax system for a particular state.
Thus we cluster by region-year. We also cluster over individual tax payers in a given year
to allow for correlation across the regions within taxpayer.?

Our analysis will focus on the sample of movers and not on individuals that do
not move regions. To do this, we restrict the sample to individuals in the top 1% that
move in the post-reform years. Thus, all estimates that we derive should be viewed as
estimates relating to the flow of migrants and not to the stock of individuals. We focus
on migrants rather than the stock of individuals because of several reasons. The reason
for the focus on movers is that we wish to study how taxes alter the place of residence

conditional on moving. This gives us an estimate of the flow elasticity rather than the

stock elasticity.

7.2 Baseline Results

Table 3 shows baseline estimation of equation 10 and of the more comprehensive esti-
mating equation 11. Column (2) shows the results including individual fixed effects and
alternative by year fixed effects using the log of the net of marginal tax rate as the inde-

pendent variable of interest. The coefficient, 0.521, is the expected sign and is statistically

23For the home region, we define distance as the natural log of one kilometer.

24Following Bertoni, Gibbons and Silva (2015), we estimate our model using OLS even though the data
are binary. We do this because we cannot obtain convergence in the conditional logit model given when
the model contains all of the necessary variables. Further, we wish to do IV approaches and robustness
checks using these data that are better suited for the linear model. It is not unprecedented to use OLS
in the multi-nomial choice setting (for a recent example, see Bertoni, Gibbons and Silva 2015).

25We are less worried about the time dimension because relatively few individuals move twice, however,
we can alternatively cluster over individual.
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significant. Recall that when using the net of tax rate, a decrease in the tax rate increases
the net of tax rate. Thus, a higher net of tax rate implies a higher probability of migrating
to that region because the individual can keep more of what is earned. In terms of the
magnitude, this coefficient implies that a one percent increase in the net of tax rate raises
the probability of moving by 0.521 % [n(1.01) x 100 or 0.5 percentage points. In particular,
given that these tax reforms were relatively large, the average increase of the reform was
greater than a one percent increase. This combined with the fact that the value of P is
just under one percent and so this represents a substantial increase in the probability of
moving to a particular region, which if random would have odds of 1/15.

Subsequent columns of the table add various controls designed to be consistent
with out theory: we control for home state amenities and factors that influence the cost of
moving. We also add interactions of education, age and age squared with the alternative
dummies to allow for possible differences in wages across states. This helps with the
precision from our estimates, but the coefficient on the net of tax rate only increases
slightly. Critical to our analysis is that column (3) containing no wage controls and
column (7) containing a complete set of wage controls (x;; X ¢;) are not different from
each other in any meaningful way. This suggests to us that wage differences across Spanish
regions are not large for individuals in the top 1% and that current wages are a good
counterfactual for wages in the alternative regions.

The control variables are all of the expected sign. Conditional on being a mover,
the home region dummy enters negatively. People are more likely to move to the place
of birth or to the place of first job which is consistent with individuals having a home
bias when migrating. Furthermore, distance enters negatively which is consistent with a
gravity model of migration where moving to more distant regions are more costly (perhaps
because of social network costs). In particular, a 1 percent increase in distance lowers the
probability of moving to the region by .07 percentage points. This magnitude also helps
to inform us of the relative magnitude for the role of taxes, which is about seven time

larger.

7.3 IV Approach

When using the marginal tax rate rather than the average tax rate, we are likely to
underestimate the effect of taxes because the proxy variable might introduce measurement
error concerns. In particular, unlike Kleven, Landais and Saez (2013), individuals in the
top 1% in Spain may have a substantial portion of their income earned in lower brackets
than the top brackets. This means that we can think of the marginal tax rate as a proxy
given by:

In(1 —atr,j) =v+8n(l —mtr; ;) + €i s (12)
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Given the distribution in figure 4, it suggests that J may not be as close to one as in
the Kleven, Landais and Saez (2013) case. This suggests our results may be attenuated
substantially. However, we can avoid this problem by using our tax calculator to construct
the average tax rate assuming income is constant across the regions. This naturally raises
endogeneity concerns, but the availability of the marginal tax rate across alternatives
allows us to implement an IV strategy.2¢

Table 4 shows results using the average net of tax rate where we instrument for it
using the marginal tax rate used in the previous marginal tax variable. The results are
larger in magnitude. This is expected because for a one percent increase in the marginal
tax rate, the average tax rate increases by less than one percent. This approach reduces
measurement error concerns that arise from simply using the marginal tax rate as a proxy
for the average tax rate, which is presumed when we present results of the marginal tax
rate directly. The first stage coefficient is the expected sign (positive), and is less than one
as expected. The instrument is strong as well. After instrumenting, a one percent increase
in the net of tax rate increases the probability of moving to a region by 1.7 percentage
points in our most comprehensive estimating equation. Table A.7 shows that without
instrumenting for the average tax rate, the effect of the net of tax rate is 1.0. This down-
ward bias could be driven by endogeneity concerns that are resolved by instrumenting
with the marginal tax rate.?”

In table 5 we show how the migration response varies across the income distribution
for high-income taxpayers. The effects fall off substantially after the top 1% of the income
distribution. This is expected given figure 4 which shows the divergence of marginal tax
rates is strongest in the top 1%. The divergence of tax rates across states is not large
outside of the top 1%. Although smaller, the results remain significant although much of
this may be driven by the fact that the top 1% remains in the estimating sample. The
results become very noisy when excluding the top 1% from the estimating sample and
instead focusing on each percentile separately, which suggests to us that taxes matter
only when tax differentials across states are large. The results for these samples using the
marginal tax rate is in Table A.9.

In table A.8 we show the results are robust to instrumenting for current day net
of (average) tax rates using marginal tax rates based off of historical income (but still

using the current day tax system). Again, the results are similar.

26In our case we do not use the top marginal tax rate, but rather the person’s marginal tax rate in
the region of residence as an instrument. If changes in income across regions is small, this is not an
issue because it will not change the bracket the individual falls into. However, if changes in income across
regions is large (for that person), then this may potentially result in the individual changing tax brackets.
This would make the marginal tax rate endogenous. However, we do not believe differences across regions
are large.

2"Going forward, we present all reduced form results using the marginal tax rate in the appendix.
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7.4 Placebo Test

The reforms went into effect in 2011, but we have constructed data back until 2005. This
allows us to conduct a placebo test to verify that post-reform tax rates are not correlated
with unobservable characteristics of regions that are not accounted for by our fixed effects.
To conduct the placebo test, for each individual ¢ and state alternative j in the Social
Security data, we construct the mean tax rate in the post reform data (years 2011 to
2014).28 We wish to see if these post-reform tax rates have any effect on the decisions of
movers in the pre-reform era.

In table 6 column (3), we show results for the IV approach using only the sample of
movers in the post-reform era. We present this result to show that taking the mean across
time for tax rates yields a very similar coefficient (1.6 versus 1.7 previously). In column (4),
we restrict the sample to individuals that moved between 2005 and 2011 and implement
the IV approach for these individuals. The coefficient falls to 0.7 and is statistically
insignificant with relatively large standard errors. This suggests to us that post-reform
tax rates are not correlated with unobservable factors that may have influenced pre-reform

migration.

7.5 Heterogeneity

We also explore whether the tax changes have heterogeneous effects across different types
of people within the top one percent by interacting the tax rates with indicator variables
for various groups. Table 7 presents the results using the average tax rates while table
A.10 presents results for the marginal tax rate.

In general, we do not find statistically significant differences across groups. This
could be a result of the sample size that we have. However, we do find effects that are
consistent with our expectations. For example, individuals with no kids have a stronger
influence of taxes, which is consistent with these families having less costs of moving
(for example, kids changing schools may be costly). We also find larger effects for highly
educated individuals in the top 1%. Very large effects emerge for self-employed individuals.
Self-employed individuals may be able to move residences without changing jobs, which

substantially lowers the cost of migrating.

28We do this for all individuals. This means we do not focus on the sample of people who moved
post-reform. Rather we focus on the movers in the pre-reform compared to movers in the post-reform
era.
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8 Conclusion

We find that individual income tax increases have relatively large increases on the flow
of migrants across states. However, these flows of migrants are a relatively small fraction
of the population, so these large flow elasticities translate into relatively small changes in
the stock of the rich in a given state. Given the reforms affected high income tax payers
the most, we find larger responses among the top one percent although some effect are
noticeable in the top five percent of taxpayers.

Given that many of these households might have multiple houses throughout Spain
(for example, vacation homes), it remains possible that some of the relocation that we
identify might simply capture changing the primary residence without a real relocation.
This distinction is important because changing residence without relocating the primary
residence to that house represents tax evasion, while true migration is indicative of real
behavioral responses. However, our data prevent us from disentangling these two channels.
The heterogeneity analysis that shows the self-employed have larger effects of taxes, sug-
gesting this may be a real migration response because tax evasion by changing residence
is not easier for the self employed; a real move is likely to be easier for the self-employed.
At the same time, the immediate increase in the probability of migration might suggest
that some of the response could be evasion.

Although the recent economics literature has seen an increase in research on mi-
gration, we are the first study to focus in on individual level data in a country where
mobility is reasonably low. Our elasticity estimates are large, but changes in the stock
suggest the tax base effects are minimal. Thus, our results are consistent with Epple and

Romer (1991) who show that local redistribution is feasible even with migration.
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Figure 1: Tax Rates Over Time and Across Regions
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The top figure shows top marginal tax rates in 2010. The bottom figure shows top
marginal tax rates in 2014. Notice the tax rates in 2010 differ only by 0.10 percent-
age points, so both figures are on different color gradients. Appendix Figure A.1 shows

similar maps for 2011-2013.
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Figure 2: Tax Rate Changes
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The figure shows top marginal tax rate changes in percentage points from 2010 to 2014.

Figure 3: Top Marginal Tax Rates in Madrid and Cataluna
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Evolution of top marginal tax rates for two regions, Cataluna (blue) and Madrid (red).
Only the top marginal tax rate is considered.
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Figure 4: Distribution of Taxable Income (2014) and MTRs

<
3- -3
©
— | o
[Ty) T)
P —
@ - _——
Q
<
>
g = S
=)
mn
CP
&
<
N — LO
— o
° T I l I I T T T T T _a
0 100000 200000 300000 400000 500000

Income (Euro) 2014

Density of taxable income in 2014 (>10,000 Euro and <500,000 Euro). Vertical lines
indicate the Top 5%, Top 3%, Top 2% and Top 1% of the income distribution, respectively.
Horizontal lines indicate the marginal tax rate for each income bin in Cataluna (red) and
Madrid (green).

Figure 5: Tax Rate Variation Over Time
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The graph shows the standard deviation of marginal tax rates across alternative states
j for individual observations (within group variation) from 2005 to 2014 for different
percentiles of the income distribution. Increasing variation indicates increasing dispersion
of marginal tax rates across regions for a given tax payer.

29



aA1)1s0d 9q 03 Padadxe ST YPIYM OIYRI SPPO SO[ d) UO [RIJUSISPIP ) JO 080 oY) SMOUS [oued w0130 9y ], "UOI}eIFIU JNO
SSO[ pUR S9JRI XRY) IOMO[ URIUWL UISLIO )R S9JRI XR) JO 19U ISUSIY 9SNRII( 9AIJRSU ST J09Jjo Pajdadxe A[[RO1191097) oY ], "OIjRI SPPO SO[ oY)
U0 9))S UISLIO 9} UL 9)I XRY) JO JoU 9} JO S0] oY) JO 199J0 oY) SMmoys [purd puodas oy ], "UOIJRUIISOP 9} 0) uorpeIdrua a1ouw sordur yorym
‘IOMOT 9IR S9JRI XR) SURIUW 9)R1S UOIJRUIISOP oY} Ul Aouour 10wl Furdesy se oA131sod ST j0ope pPajoodxo A[[RD1)01001) O], ‘01}eI SPPO SO[ o)}
U0 99®)S UOIYRUIISIP O} UL 9)eI Xe) JO 19U oY) JO SO[ Y} JO 1090 9} SMOTS 2INTI JSI O], ‘SUOISSaIFI v)jep [oued o) SUIZI[RNSIA JO Avm
ojewrereduou e sopraoxd (FT(0g) POyp0oy pue uewpoll] ‘A330y)) ut pesn yoroidde sIyf, “eyep pouulq oy} ysnoiyy poeoeld 11 3s9q Jo oulf
' pue peljo[d aIe SuIq 9} UIIIM SOFRISAR 9([) puR Sul( pazis A[[enbo Ajumem) 0jul pauuI( oI S[RNPISOI ‘UOISSAISAI [DRS I9)Jy “AIOI)SR[o
ue se poajardisjur st odo[s o) 0S SGO[ UL oIe SO[(RLIBA XB) [[ '9RI XB] JO 10U [RuULdIRW jJoyoriq doj o) ST yoIym ‘9[RLIRA XRY) S1[} I0]
QUOP SI WIS O, "S100[0 Paxl IeoA pue ‘S109Jjo PoX[ UISLIO ‘S109JJ0 POXIJ 9)R1S UO OIjel SPPO SO[ 9} SSOI3aI oM ‘OINSTJ SIY) JONIISUO0D O,

uiBuo ul a1e1 e} Jo Jou Boj snulw uoneunsap ul a1el Xe} Jo jau Boj

0 L0 0 Lo~ [40
1 1 1 1 1
-4
»
o3
=3
[i=]
[=]
o
==
w
3
=
L
b ]
Mo
uiBuo ur sjel xey jo 1au Bo| uofjeulsap Ul s)el xe} Jo jau Boj
g0 L0 S00 o] g00™- Lo~ 0 L0 o] Lo~
1 1 L 1 1 1 1 1 1 1
s » * .
L) b ]
L ]
o
i
=) =)
[i=] [i=]
[=] [=]
o o
==Y o
w [ Tb w
g . g
=) =)
. Mo m
L ]
.
EES )

SoXeJ, [eUISIR\ pue orey Spp() 507 :eje(] 9130183y SUIS) UOIJRISI[\ UO SOXRT, JO J00JH :Q 9INSI

30



PA1YIs0d 9 09 pojoadxo ST YOITYM SHURISIUI-INO JO IoquInNU
9} UO [RIJUSISYIP O3 JO 1090 oY) smoys [aurd w0310 9], "UOIIRISIUW JNO SS9 PUR S9)RI XB) IoMO[ URSUI UISLIO IR S9)RI XR]) JoU IS
9SNBOA(| 9AIIRGAU ST J09p0 Paldadxe A[[RO1191097) oY T, "SJURISIU JO IOQUINU J) UO 9)R)S UISLIO 1) Ul 9)RI X) JO 19U ) JO 1090 9} SMOUS
[Pued puodds dY ], "UOIPRUI}SOP O} 0} UOIJRISIW oI0W SOIdWI YOIYM ‘TOMO] OIR S9JRI XB} SURIWI AIJUNOD UOIJRUIISOP O} Ul ASUOUW SIOU
dooy se oanyrsod st j0opo pojoadxo A[eo1)oI1001) oY ], SIURISIW JO IOQUINU 97} UO 9)R)S UOIIRUIISOP O} Ul 9)el Xe) JO 10U o)} JO 100F° oY)
SMOUS oINSY JSI Oy ], ‘SUOISSoISal vjep [oued oyj urzijensia jo Aem oujourereduou e sopraoid (F1(z) JoN00Y pue uewWpoaL] ‘A330y)) Ul
posn yoroxdde sty T, “eyep pauulq o) ysnoiyy pede[d 31 189 Jo sul] ® pue pajjord aIe SUI( 9} UIYIIM SISRIOAR 9} puR SUIq pazls A[[enbs
AJUom) OJUI PAUUI( dIR S[RNPISAI ‘UOISSAISOI [ORS I9)Jy 0IdZ SI SHURISIW-INO JO ISQUINU 9]} JI USAS POPNOUL IR SUOljRUIquIOd Iredaje)s
e ‘snyJ, syutod oFejuooiod Ul oIe So[(RLIRA XR) [[Y "9)RI XRY) JO 10U [eursiew jospreiq doj o) ST yorym ‘S[qeLIRA XB) 91} I0J SUOp SI ouIes
QU T, 'S100J0 Poxy IeoA pur ‘S)00fo PoXI UISLIO ‘SI09JJ0 POXI 9)R)S U0 SHIURISIW-INO JO ISQUINU S} SSOIS0I oM ‘©INSY SI) JONIISU0D O,

uiBuo ur a)e. xey jo 1au Boj snuiw uoneunsap Ul 8)el Xey Jo 18U

L g 0 g- L-
L L L L L .
L] L i
2
ey
{=2
e
e
[=]
=%
3
&
Fen 2
3
o .
uiBuo u) sjel xe) Jo 18U UOIJBUISSP Ul 8181 XE] JO 18U
I g 0 g- I g 0 g-
1 1 Il 1 1 1 Il 1
. L
i
s
o o
3 T3
(=2 (=2
Fref °
g, g,
[=] [=]
=% =%
L.. 3 3
» g rogy
w w
F
. R
L] L]

SOXR], [RUISIRI PUR SIURISIW-)N() JO IDQUINYN :R)e(] 9)RFISTY SUIS) UOIJRISI[\ UO SOXR], JO J00JH :) 0IN3Iq

31



Figure 8: Effect of Taxes on Migration Using Aggregate Data: Placebo Test Using Pre-
Reform Migration and Marginal Taxes
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To construct this figure, we regress the log odds ratio from pre-reform years (2007-2010)
on state fixed effects, origin fixed effects, and year fixed effects. The same is done for the
tax variable, which is the top bracket marginal net of tax rate, but using post reform tax
rates (2011-2014) lagged back four years. After each regression, residuals are binned into
twenty equally sized bins and the averages within the bins are plotted and a line of best
fit placed through the binned data. The theoretically expected effect is zero given this is
a placebo test to verify that post-reform tax changes are not correlated with migration
patters in the pre-reform era.
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Figure 9: Effect of Taxes on Probability of Moving: Top 1%
Effect of Tax Reform
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The top figure shows the coefficients for the top 1% relative to the control group of the top
5 to 10% using all regions that changed their taxes in 2011 to define the treatment event.
The bottom figure shows results for the same groups but restricts both the treatment
and control groups to individuals living in states with tax changes for the top 1% that
are greater than four percentage points. Confidence bands show 95% confidence intervals
with standard errors clustered at the individual level.
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Figure 10: Effect of Taxes on Probability of Moving: Top 2%
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The top figure shows the coefficients for the top 2% relative to the control group of the top
5 to 10% using all regions that changed their taxes in 2011 to define the treatment event.
The bottom figure shows results for the same groups but restricts both the treatment
and control groups to individuals living in states with tax changes for the top 2% that
are greater than four percentage points. Confidence bands show 95% confidence intervals
with standard errors clustered at the individual level.
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Table 1: Summary Statistics

variable income pre-reform  pre-reform post-
group (<2007) (<2011) reform
(>2010)
P(move) Top 1% 0.006 0.009 0.010
0.078 0.098 0.098
P (move) Top 2% 0.006 0.009 0.011
0.074 0.095 0.102
P(move) Top 3% 0.005 0.008 0.010
0.0722 0.090 0.098
income Top 1% 142403 161667 163272
140205.20 148761 140255
income Top 2% 69711.53 77472 78511
5644.55 8462 6611
income Top 3% 56650.37 62310 63346
2832.10 5044 3198

This table shows summary means by income group in the pre- and
post-reform period. Standard deviations are in ( ).

Table 2: Aggregate Analysis : Top 1%
(1) (2) (3) (4) (5)

In(1 —mtr) -1.628 10.476** 10.759%** 15.932%%* -.938
(3.684) (4.973) (1.120) (4.531) (1.000)
Year FE? N Y Y N Y
Statepair FE? N Y N N Y
Origin FE? N Y Y N Y
Destination FE? N N Y N N
Origin-Year FE? N N N Y N
Destination-Year FE? N N N Y N
Years Used Post- Post- Post- Post- Pre- and
Reform Reform Reform Reform Post-
Reform
Number of Observations 172 172 172 172 430

The estimating sample calculates pairwise migration flows for the top 1 percent of the
income distribution. The dependent variable is the log odds ratio. The log of net of tax rate
uses the top bracket marginal tax rate. The expected sign is positive. Column (1) is a
univariate regression. Each column (2) to (4) uses different fixed effects. Columns (1) to (4)
only use the sample of year post-reform (2011-2014), while column (5) uses years 2005 to
2014. Standard errors allow for three-way clustering (state pair, origin-year, destination
year). *** p<0.01, ** p<0.05, * p<0.1
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Table 3: Baseline Individual Analysis

(1) 2) 3) (4) (5) (6) (7)
In(1 — mtrs_;,) 1.195% 0.521%* 0.658** 0.700%** 0.661** 0.649** 0.674**
it (0.695) (0.304) (0.293) (0.287) (0.297) (0.295) (0.292)
place of origin S0.742%FK Q. TATRR 0. 742°FF 0. 7407 0. 73T
(0.064) (0.067) (0.063) (0.063) (0.066)
place of birth 0.150%** 0.154%** 0.149%** 0.152%** 0.157%**
(0.039) (0.041) (0.040) (0.039) (0.041)
place of first work 0.224*** 0.211%** 0.226*** 0.225%** 0.211%**
(0.034) (0.033) (0.034) (0.033) (0.032)
In(distance) -0.071%%F  _0.071%FF  -0.072%*F  -0.071FFF 0.071FF*
(0.008) (0.009) (0.008) (0.008) (0.009)
individual fixed effects Y Y Y Y Y Y Y
Jj fixed effects Y N N N N N N
j by year fixed effects N Y Y Y Y Y Y
j by education N N N Y N Y Y
Jj by age N N N N Y Y Y
7 by age squared N N N N N N Y
controls N N Y Y Y Y Y
observations 6,075 6,075 6,075 6,075 6,075 6,075 6,075
R? 0.140 0.184 0.299 0.319 0.302 0.303 0.324

Columns (1) and (2) estimate variants of equation 10 while all remaining columns estimate variants of equation 11. In
all specifications the estimating sample is restricted to post-reform movers in the top 1% of the income distribution.
The dependent variable equals one if the region is selected. The independent variable of interest is the log of the net of
tax rate where the person specific marginal tax rate is used. Column (1) contains no controls (only alternative and
individual fixed effects) and column (2) uses only alternative fixed effects by year and individual fixed effects. Column
(3) adds the elements of z; ;, listed in the table. Columns (4)-(7) add various variables interacted by the regions (age,
age squared, and education), x;; X ¢;, to account for counterfactual wages. All standard errors are clustered two-ways:

region-year clusters and individual clusters. *** p<0.01, ** p<0.05, * p<0.1

Table 4: Baseline Individual Analysis: Average Tax Rates

(1) 2) 3) 4) (5) (6) (7)
In(1 — atrs ;) 2.978%* 1.340* 1.692%* 1.804** 1.701%* 1.676%* 1.744%*
Lt (1.735) (0.789) (0.761) (0.748) (0.775) (0.770) (0.761)
place of origin S0.744%FF 0. 744FFF 0. 744FFF 0. 741FF 0. 739%F*
(0.064) (0.067) (0.063) (0.062) (0.066)
place of birth 0.150%+* 0.154%+% 0.150%** 0.152%** 0.157%**
(0.039) (0.041) (0.039) (0.039) (0.041)
place of first work 0.223%** 0.210%** 0.225%** 0.225%** 0.210%**
(0.034) (0.033) (0.034) (0.033) (0.032)
In(distance) -0.072%FF  _0.071FFF 0.072%FF  _0.072FFF  _0.071FF*
(0.008) (0.009) (0.009) (0.008) (0.009)
individual fixed effects Y Y Y Y Y Y Y
j fixed effects Y N N N N N N
j by year fixed effects N Y Y Y Y Y Y
7 by education N N N Y N Y Y
j by age N N N N Y Y Y
7 by age squared N N N N N N Y
controls N N Y Y Y Y Y
observations 6,075 6,075 6,075 6,075 6,075 6,075 6,075
R? 0.140 0.184 0.299 0.318 0.301 0.303 0.323
First Stage Coeflicient AQTHFF L38BHHK .388*H* .388*** .388*** .386%** .386%**
(.014) (.017) (.017) (.017) (.016) (.015) (.015)
F-statistic 828 554 567 548 610 673 659

Columns (1) and (2) estimate variants of equation 10 while all remaining columns estimate variants of equation 11. In
all specifications the estimating sample is restricted to post-reform movers in the top 1% of the income distribution.
The dependent variable equals one if the region is selected. This table uses the person’s average tax rate rather than

marginal tax rate. We instrument for the net of average tax rate using the net of marginal tax rate for the individual.
All standard errors are clustered two-ways: region-year clusters and individual clusters. The bottom panel shows the

first stage relationship between marginal and average tax rates. We present the Kleibergen-Paap rk Wald F statistic as

a test of instrument strength. *** p<0.01, ** p<0.05, * p<0.1
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Table 5: Individual Analysis: Different Percentiles Across the Income Distribution Using

Average Tax Rates

1) ) 3) (4)
Top 5% Top 3% Top 2% Top 1%
In(1 — atrs,) 0.785%* 0.559 0.659* 1.744%*
bt (0.393) (0.412) (0.396) (0.761)
individual fixed effects Y Y Y Y
j by year fixed effects Y Y Y Y
Xit X U5 Y Y Y Y
controls: z; ; Y Y Y Y
observations 29,025 18,465 12,615 6,075
F Statistic 976 811 723 659

This table use the net of average tax rate. We instrument for the net of
average tax rate using the net of marginal tax rate for the individual. We
present the Kleibergen-Paap rk Wald F statistic as a test of instrument

strength. *** p<0.01, ** p<0.05, * p<0.1

Table 6: Placebo Test
(1) (2)

Top Marginal

(3)

(4)

Average Tax

Post- Pre- Post- Pre-
Reform Reform Reform Reform
In(1—t;,) 0.660** 0.278 1.556%* 0.675
Lot (0.295) (0.205) (0.697) (0.496)
individual fixed effects Y Y Y Y
j by year fixed effects Y Y Y Y
Xit X Uj Y Y Y Y
controls: z; ;; Y Y Y Y
observations 6,075 6,495 6,075 6,495
F-statistic - - 708 587

This table constructs a placebo test by verifying that post-reform tax rates
have no significant effect on pre-reform migration patterns. The post-reform
sample is restricted to migrants in the post-reform period, while the
pre-reform sample is restricted to individuals moving in the pre-reform
period. To do this we construct the mean tax rate for each alternative and
individual in the post-reform period 2011-2014. Column (1) and (3) shows
that even using this mean tax rate, we can reproduce our results using the
annual tax rate. Columns (2) and (4) then use migration decisions in the
period 2005-2010 but using the mean tax rate constructed from the period
2011-2014. Column (1) and (2) uses the person specific top marginal tax rate.
Columns (3) and (4) uses the average tax rate and instruments for it using
the marginal tax rate. All standard errors are clustered two-ways: region-year
clusters and individual clusters. We present the Kleibergen-Paap rk Wald F
statistic as a test of instrument strength. *** p<0.01, ** p<0.05, * p<0.1
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Table 7: Heterogeneity of Effects

In(1 — atri;i) (1) (2) (3) (4) (5)
1.471*
Younger than 40 (0.887)
1.882%*
Older than 40 (0.909)
. 1.370
Kids (1.084)
. 1.957***
No Kids (0.737)
1.523%*
Men (0.814)
2.932%**
Women (0.946)
. . 2.290%**
University Degree (0.820)
L 0.848
No University Degree (1.355)
2.4627%F*
Self-Employed (0.929)
1.748%*
Work Contract (0.860)
Other <8223)
individual fixed effects Y Y Y Y Y
j by year fixed effects Y Y Y Y Y
Xt X Lj Y Y Y Y Y
controls: z; ; ; Y Y Y Y N
observations 6,075 6,075 6,075 6,075 6,075
F Statistic 328 332 328 162 153

The tax rate is interacted with an indicator variable for the group category. This table
presents results for the average tax rate. We instrument for the net of average tax rate
using the net of marginal tax rate for the individual. The interaction term is instrumented
for using the instrument interacted with the indicator variable for the group. All standard
errors are clustered two-ways: region-year clusters and individual clusters. We present the
Kleibergen-Paap rk Wald F statistic as a test of instrument strength. *** p<0.01, **
p<0.05, * p<0.1
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A Appendices

A.1 Additional Reform Figures

Figure A.1 shows the level of top marginal tax rates in Spain for the years in between
the main figures we present in the text. Figure A.2 shows the income distribution of the

top 1% using tax data.

A.2 Descriptive Evidence

Table A.1 shows the pairwise migration flows between states for the top 5% of the income
distribution over the course of 2011 to 2014. These numbers represent the total number

of migrants observed in our 4% random sample of the population.

A.3 Aggregated Method: Outliers & ATR

Figures A.3 and A.4 show the aggregate analysis after obtaining the residuals from the
regression including fixed effects for the log odds ratio and for the number of migrants.
Relative to the main figures in the text, the top and bottom 5% of residuals (along both
the tax and migration dimension) are winsorized. The binned scatter plots are then shows
for these winsorized data. The results suggest that our main results are not driven by
outliers.

Figures A.5 and A.6 reproduce the results using the average tax rate rather than
the top marginal tax rate. While the average tax rate is the true measure for individuals
making migration decisions, this tax rate is endogenous to income. To construct the
average tax rate, we hold income fixed at the top 1% average and calculate the average
tax rate across regions. Nonetheless, the results appear to be similar to the results for
the marginal tax rate.

Table A.2 shows the elasticity estimates using the top 5% of the income distribution
rather than only the top 1%. This estimating sample contains the top 1%, however, when
constructing the log odds ratio. The coefficients fall substantially suggesting that the
elasticity declines in the income distribution. However, this result must be taken with
caution: individuals outside of the top 1% received much smaller intensity of treatment
as shown in figure 5. The variation across alternatives is smaller for lower income groups.
Thus, although we are using the top marginal tax rate in this analysis, it may not be as
good a proxy for differences across regions for individuals outside of the top 1% unless
those individuals feel as if they will be in the top 1% in the future.

Table A.3 returns to the top 1% sample, but allows the origin and destination

tax rates to have effects that are of different magnitudes. Using the differential as one
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term imposes the origin and destination tax have opposite signed, but equal in absolute
magnitude effects. This table suggests that is a reasonable assumption as the push- and
pull- taxes have relatively similar effects.

Finally, table A.4 presents a semi-elasticity, which is the relevant elasticity for a

model of tax competition in an open economy.

A.4 Selection in Aggregate Regressions

One concern, as in Moretti and Wilson (2014), is that the log odds ratio is undefined when
no out-migration occurs to a particular state. We follow a similar approach as Moretti and
Wilson (2014) to address this. In particular, we construct a dummy variable that equals
one if the log odds ratio is undefined and zero otherwise. We then estimate equation 6
where the dependent variable is the dummy variable indicating if the log odds ratio is
missing. We also address this by showing figures using the number of out-migrants rather
than the log odds ratio. The selection test is presented in table A.5. With one exception,

the results are not statistically significant suggesting that selection is not a major concern.

A.5 Probability Model Robustness

Table A.6 shows the results estimating a panel data regression of the form given by
equation 8. This approach yields effects that are the expected sign but that are not
statistically significant. When you get to keep more money after-taxes in your origin
region, you are less likely to move.

In figure A.7 we present results of our probability model using the percentiles in
the income distribution from 90% to 98% as controls. This figure adds the 96th to 98th
percentiles to the control group.

Figure A.8 tries to capture any effects that might exist from mean reversion. In
the main analysis an individual will only be in the treatment group if they are in the
top 1% at the time of the reform. Because of this the effect of taxes on these individuals
may decline over time simply because their incomes are likely to revert to the mean
(and thus they are no longer affected by the tax reforms). To correct for this, we define
the treatment group as entirely being composed of individuals that are always in the
top 1% for every year after the reform and where the control group are individuals in
the 90th to 95th percentile for every year after the reform. Even after doing this, the
effect of the origin state tax rate declines. This may be due to subsequent reforms and
because the event study approach does not remove people that moved from the sample.
Put differently, because the coefficient must be balanced an individual must stay in the

estimating sample even after moving; conditional on having moved, an individually is
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unlikely to move again only a short time later.

A.6 Individual Analysis Robustness

Table A.7 shows results where the dependent variable is the net of average tax rate. In
this table, however, we do not instrument for the average tax rate which is endogenous
to earnings. The results provide a useful benchmark to compare to the IV results. In
general, these results are smaller in absolute value. This could be due to endogeneity of
the average tax rate or because of measurement error in the average tax rate.

Table A.8 shows alternative IV approaches. The standard IV used in the paper is
the marginal tax rate in the current tax year. Here, we calculate the marginal tax rate
if the individual had earned the prior year’s income under the current tax regime. We
also calculate the average tax rate under today’s tax system using last year’s income and
show we get similar results when instrumenting for it using the marginal tax rate based
on the prior year’s income.

Table A.9 is comparable to table 5 except we present the reduced form using the
net of marginal tax rate directly in the regression. Table A.10 is comparable to table
7. In general, results using the marginal tax rate directly are smaller in absolute value.
As discussed in the text, this is expected because the reduced form uses the marginal
tax rate as a proxy variable and a one unit increase in the marginal tax rate generally

increases the average tax rate by less than one unit.
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Figure A.1: Tax Rates Over Time and Across Regions
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The top figure shows top marginal tax rates in 2011. The middle figure shows top marginal

tax rates in 2012. And the bottom figure shows tax rates in 2013. All figures are on
different color gradients. 49



Figure A.2: Income Distribution of the Top 1%
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Density of taxable income in the Top 1% sample across 2011-2014. Income up to 5,000,000
Euro included. The top figure shows incomes between 100,000 euros to 500,000 euros while
the bottom figure zooms in on the distribution above 500,000 euros.
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Figure A.7: Effect of Taxes on Probability of Moving: Top 1% Relative to Larger Control
Group
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The top figure shows the coefficients for the top 1% relative to the control group of the top
2 to 10% using all regions that changed their taxes in 2011 to define the treatment event.
The bottom figure shows results for the same groups but restricts both the treatment
and control groups to individuals living in states with tax changes greater than four
percentage points. Confidence bands show 95% confidence intervals with standard errors
clustered at the individual level.
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Figure A.8: Effect of Taxes on Probability of Moving: Top 1% for all Four Years After
Event
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In this graph, the treatment group is restricted to individuals who remain in the top 1%
for all four years after the event. The top figure shows the coefficients for the top 1%
relative to the control group of the top 5 to 10% using all regions that changed their
taxes in 2011 to define the treatment event. The bottom figure shows results for the
same groups but restricts both the treatment and control groups to individuals living in
states with tax changes greater than four percentage points. Confidence bands show 95%
confidence intervals with standard errors clustered at the individual level.
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Table A.2: Aggregate Analysis : Top 5%

1) @) 3) (4) (5)
In(1 —mitr) -1.938 3.947* 3.634%** -6.114%** -.695
(2.942) (2.368) (.603) (2.272) (.785)
Year FE? N Y Y N Y
Statepair FE? N Y N N Y
Origin FE? N Y Y N Y
Destination FE? N N Y N N
Origin-Year FE? N N N Y N
Destination-Year FE? N N N Y N
Years Used Post- Post- Post- Post- Pre- and
Reform Reform Reform Reform Post-
Reform
Number of Observations 408 408 408 408 983

The estimating sample calculates pairwise migration flows for the top five percent of the
income distribution. The dependent variable is the log odds ratio. The log of net of tax rate
uses the top bracket marginal tax rate. The expected sign is positive. Column (1) is a
univariate regression. Each column (2) to (4) uses different fixed effects. Columns (1) to (4)
only use the sample of year post-reform (2011-2014), while column (5) uses all years 2005
to 2014. Standard errors allow for three-way clustering (state pair, origin-year, destination
year). *** p<0.01, ** p<0.05, * p<0.1

Table A.3: Aggregate Analysis : Allowing for Destination and Origin Taxes Separately

(1) (2) (3) (4)
In(1 —mtrg,) 10.472%* 11.168%** 5.638 3.975
(6.305) (.835) (4.919) (3.352)
In(1 — mtryy) 10.481%%  -10.284%%* 2351 -3.313%*
(4.769) (.983) (3.118) (1.469)
Year FE? Y Y Y Y
Statepair FE? Y N Y N
Origin FE? Y Y Y Y
Destination FE? N Y N Y
Years Used Post- Post- Post- Post-
Reform Reform Reform Reform
Income Group Top 1% Top 1% Top 5% Top 5%
Number of Observations 172 172 408 408

The estimating sample calculates pairwise migration flows for the top 1
(columns 1 and 2) and 5% percent (columns 3 an 4) of the income
distribution. The dependent variable is the log odds ratio. The log of net of
tax rate uses the top bracket marginal tax rate of the origin and destination
region. The expected sign is positive on the destination rate and negative on
the origin rate. Standard errors allow for three-way clustering (state pair,
origin-year, destination year). *** p<0.01, ** p<0.05, * p<0.1
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Table A.4: Aggregate Analysis : A Semi-Elasticity

(1) (2) (3) (4)
1 —mitr .220%* .206* .069 .066
(.112) (.108) (.048) (.047)
Dependent Variable log odds  log number  log odds  log number
Year FE? Y Y Y Y
Statepair FE? Y Y Y Y
Origin FE? Y Y Y Y
Years Used Post- Post- Post- Post-
Reform Reform Reform Reform
Income Group Top 1% Top 1% Top 5% Top 5%
Number of Observations 172 172 408 408

The estimating sample calculates pairwise migration flows for the top 1
(columns 1 and 2) and 5% percent (columns 3 an 4) of the income
distribution. The dependent variable is the log odds ratio or the log of the
number of out-migrants. The net of tax rate uses the top bracket marginal
tax rate of the origin and destination region. The net of tax rate is not in
logs and the coefficients can be interpreted as semi-elasticities. Standard
errors allow for three-way clustering (state pair, origin-year, destination
year). *** p<0.01, ** p<0.05, * p<0.1

Table A.5: Aggregate Analysis : Test for Selection
(1) (2) 3) (4) (5)

In(1— mir) 1033 454 454 ~1.056% 161
(.465) (1.378) (1.028) (.587) (.285)
Year FE? N Y Y N Y
Statepair FE? N Y N N Y
Origin FE? N Y Y N Y
Destination FE? N N Y N N
Origin-Year FE? N N N Y N
Destination-Year FE? N N N Y N
Years Used Post- Post- Post- Post- Pre- and
Reform Reform Reform Reform Post-
Reform
Number of Observations 728 728 728 728 1820

The dependent variable is equal to 1 the log odds ratio is missing because the observation
had no out migration and zero otherwise. The log of net of tax rate uses the top bracket
marginal tax rate. The expected sign is positive. Column (1) is a univariate regression.
Each column (2) to (4) uses different fixed effects. Columns (1) to (4) only use the sample
of year post-reform (2011-2014), while column (5) uses years 2005 to 2014. Standard errors
allow for three-way clustering (state pair, origin-year, destination year). *** p<0.01, **
p<0.05, * p<0.1
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Table A.6: The Effect

of Tax Rates on the Probability of Moving

1) ) 3) (4)
In(1 —mtr) -.062 -.063 -.035 -.035
(.046) (.046) (.008) (.008)
[.087] .088] [.050] [.050]
Individual FE Y Y Y Y
Time FE Y Y Y Y
Control for Income? N Y N Y
Income Group Top 1% Top 1%  Top 10%  Top 10%
Number of Observations 20,628 20,628 460,953 460,953

The dependent variable equals one if the individual moves in a given
year and zero if not. The log of net of tax rate uses the top bracket
marginal tax rate. Columns (1) and (2) analyze individuals in the top
1% for the entire ten years of the sample. Columns (3) and (4) study
individuals in the top 90% for the entire ten years of the panel.
Standard errors in ( ) are clustered at the individual level while
standard errors in [ | cluster at the individual and state-year level.
Stars indicated significance are omitted given the table presents two
sets of standard errors.

Table A.7: Baseline Individual Analysis: Average Tax Rates without IV

(1) (2) 3) 4) (5) (6) (7)
In(1 — atrs ;) 2.200 0.702%* 0.880** 1.029%** 0.926** 0.873%* 1.000%**
it (1.485) (0.366) (0.356) (0.343) (0.380) (0.372) (0.361)
place of origin S0.742%FK 0. 742%FK 0. 742K 0. 7397 (. 73T
(0.064) (0.067) (0.063) (0.063) (0.066)
place of birth 0.151%+* 0.154%** 0.150%** 0.152%** 0.157%**
(0.039) (0.041) (0.039) (0.039) (0.041)
place of first work 0.223%** 0.210%** 0.225%** 0.225%** 0.210%**
(0.034) (0.033) (0.034) (0.033) (0.032)
In(distance) -0.071FFF  _Q.071FFF  0.072%FF  -0.071FFF 0.071FF*
(0.008) (0.009) (0.009) (0.008) (0.009)
individual fixed effects Y Y Y Y Y Y Y
j fixed effects Y N N N N N N
j by year fixed effects N Y Y Y Y Y Y
7 by education N N N Y N Y Y
j by age N N N N Y Y Y
7 by age squared N N N N N N Y
controls N N Y Y Y Y Y
observations 6,075 6,075 6,075 6,075 6,075 6,075 6,075
R? 0.141 0.184 0.299 0.318 0.301 0.303 0.324

Columns (1) and (2) estimate variants of equation 10 while all remaining columns estimate variants of equation 11. In
all specifications, the estimating sample is restricted to post-reform movers in the top 1% of the income distribution.
The dependent variable equals one if the region is selected. This table uses the person’s average tax rate as the
independent variable. In this table, unlike table 4, we do not instrument for the net of average tax rate. All standard
errors are clustered two-ways: region-year clusters and individual clusters. *** p<0.01, ** p<0.05, * p<0.1
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Table A.8: Individual Analysis: Using Alternative IVs

(1) (2) (3) (4)
(-7 ) 0.312% 1.320% 1.646%* 0.818*
Lot (0.188) (0.767) (0.700) (0.482)
individual fixed effects Y Y Y Y
7 by year fixed effects Y Y Y Y
Xi¢ X Uj Y Y Y Y
controls: z; ; Y Y Y Y
observations 6,075 6,075 6,075 6,075
First Stage: mtr using past - 2367 1067 3R HH*
income (.022) (.017) (.014)
First Stage: mtr using - - 322K -
current income (.012)
F-statistic - 107 470 693
Hansen J test - - D52 -

This table presents all results using alternative instrumental variables or proxies. In
column (1) we use the net of (marginal) tax rate calculated using income from one
year prior, but using the tax system from the existing year. In column (2) we
instrument for the current net of (average) tax rate using the marginal tax rate
calculated using last year’s income. In column (3) we instrument using the same
instrument in (2) and using the marginal tax rate from current income. In column
(4) we instrument for the average tax rate calculated using last year’s income (but
the current tax system) with the marginal tax rate using last year’s income (but the
current tax system). All standard errors are clustered two-ways: region-year clusters
and individual clusters. The bottom panel shows the first stage relationship between
marginal and average tax rates. We present the Kleibergen-Paap rk Wald F' statistic
as a test of instrument strength. *** p<0.01, ** p<0.05, * p<0.1

Table A.9: Individual Analysis: Different Percentiles Across the Income Distribution

(1) @) (3) (4)
Top 5% Top 3% Top 2% Top 1%
In(1 — mtrs,) 0.246** 0.187 0.236* 0.674%*
it (0.124) (0.140) (0.144) (0.292)
individual fixed effects Y Y Y Y
j by year fixed effects Y Y Y Y
Xit X U Y Y Y Y
controls: z; ; Y Y Y Y
observations 29,025 18,465 12,615 6,075
R? 0.129 0.120 0.126 0.142

Each column changes the portion of the income distribution used to identify
movers in the post-reform period. Column (1) uses the top 5%, column (2)
uses the top 3%, column (3) uses the top 2% and column (4) uses the top 1%
and is comparable to the results in table 3. All standard errors are clustered
two-ways: region-year clusters and individual clusters. *** p<0.01, **
p<0.05, * p<0.1
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Table A.10: Heterogeneity of Effects

In(1 — mirz.) 1) ) 3) (4) (5)
0.589*
Younger than 40 (0.327)
0.716%*
Older than 40 (0.342)
. 0.528
Kids (0.392)
. 0.767***
No Kids (0.281)
0.595*
Men (0.317)
1.033%**
Women (0.323)
L 0.840%***
University Degree (0.281)
o 0.358
No University Degree (0.592)
1.031%%*
Self-Employed (0.370)
0.651%*
Work Contract (0.323)
0.359
Other (0.342)
individual fixed effects Y Y Y Y Y
j by year fixed effects Y Y Y Y N
Xt X Ly Y Y Y Y Y
controls: z; ; ; Y Y Y Y N
observations 6,075 6,075 6,075 6,075 6,075

The dependent variable of interest is the log of the net of tax rate where the person specific
marginal tax rate is used. The tax rate is interacted with an indicator variable for the
group category. All specifications show marginal effects for each sub-group of the top 1%.
All standard errors are clustered two-ways: region-year clusters and individual clusters. ***
p<0.01, ** p<0.05, * p<0.1

95



