
Earnings Responses of Top Labor Incomes to Tax
Changes: Evidence from a Tax Reform in Uruguay

Marcelo Bergolo, Gabriel Burdin, Mauricio De Rosa,

Matías Giaccobasso, Martín Leites and Horacio Rueda∗

Very Preliminary - please do not quote. This version: March, 2019.

Abstract

In this paper we analyze how top income earners respond to personal income tax using micro-
based administrative tax records from Uruguay during the period 2009-2014. Our identification
strategy exploits a reform to Uruguay’s progressive labor income tax schedule that generates dif-
ferential changes in tax rates across very similar taxpayers at the top of the income distribution.
Based on this exogenous source of variation and a diff-in-diff empirical strategy we estimate elas-
ticities on three margins of behavioral responses –intensive, extensive, income shifting– to (one
minus) the top labor income marginal tax rates change. Our results in the intensive margin sug-
gest low elasticities for the whole sample of top incomes earners of around 0.03, although higher
elasticities for the sample of self-employed (0.43). The extensive margin elasticities of labor income
for all top incomes are slightly above of 0.2. Finally, we present suggestive evidence of income
shifting from labor income tax base to corporate tax base.

JEL Classification: H21, H24, H30, J22
Keywords: Top income earners, elasticity of reported income, income-shifting, tax

reform, developing economies, Uruguay

∗Bergolo: IECON - Universidad de La República (UDELAR) and IZA; Burdin: LUBS and IZA, De Rosa:
IECON - UDELAR and PSE; Giaccobasso: UCLA and IECON - UDELAR; Leites: IECON - UDELAR; Rueda:
IECON - UDELAR.
Contact author: mbergolo@iecon.ccee.edu.uy.



1 Introduction

A long-standing debate among both academic and political circles in developed economies
is what the level of taxation to the top income earners should be. In the developing
world, it has also become a hotly debated topic. First, because since the 2000s many
countries, mostly in Latin America region, have expanded their personal income tax base
to strengthen the redistributive capacity of their tax system (Martorano, Bruno, 2018,
ECLAC, 2013). Second, because improving the progressivity of individual income taxation
is a direct tool to curb rising income concentration in developing countries –according to
the World Inequality Report, the top one percent income share for developing countries
as Brazil, Middle East and India is 28%, 26% and 22%, respectively, while the world
top one income share is about 20%. Indeed, some countries such as Chile, Colombia,
Ecuador, Mexico, and Uruguay have recently increased the progressivity of their income
tax systems by increasing tax rates and cutting exemptions (ECLAC, 2015).

A crucial aspect to determine the extent to tax the high income taxpayers is un-
derstanding their behavioral responses to a tax increase. The empirical literature for
developed countries suggests that income taxation yields substantial behavioral effects
among high income taxpayers (Saez, Slemrod, and Giertz, 2012). However, most of the
previous studies show the legal tax avoidance –mostly income-shifting between tax bases
and income retiming (see e.g., Gordon, Roger and Slemrod, Joel 2000, Goolsbee 2000,
Kreiner et al. 2014, Saez 2017a)– rather than real labor responses (e.g., labor supply, ca-
reer decisions, etc.), as a significant margin for explaining the overall behavioral response
of these groups. The possibility of tax avoidance –and (illegal) tax evasion– matters be-
cause both, it may affect the efficiency costs of the tax system and it could erode the
redistributive properties of taxation (Slemrod, 2018). Moreover, in a context of high-
sized informal economy and weak capacity of tax enforcement like that observed in the
less developed world, individual’s behavioral responses to taxation can be large (Gordon
and Li, 2009), and thus, limiting the range of the top optimal tax rates.

While most of the literature that estimates the sensitivity of top income earners to
marginal tax rate changes comes from high income countries, the corresponding empirical
evidence for developing economies is virtually nonexistent. Unfortunately, the findings in
developed countries may not hold in developing countries, with a narrow set of formal tax-
payers, higher concentration of income, and larger opportunities for sheltering behavior.
This research seeks to fill this gap by presenting evidence on the magnitude and anatomy
of top income earners responses to personal labor income taxation in Uruguay. The tax
policy variation and the rich administrative dataset that we exploit makes Uruguay a
compelling setting for conducting this study, since it allows to overcome some of the
empirical challenges identified in the literature (Saez et al., 2012).

In 2007 Uruguay implemented a dual personal income tax system that combines a
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progressive tax schedule on labor income with flat tax rates on capital incomes. In 2012,
a reform introduced two main changes to the progressive tax schedule of the labor income
sub-component. First, it broke down the two top brackets into three. Second, the reform
increased the top statutory marginal tax rate from 25 to 30 percent. As Figure 2 shows,
these changes affected the marginal tax rates at different segments of roughly the top one
percent of the labor income distribution. Specifically, while for two groups of taxpayers
at the top labor income distribution the marginal tax rates remained equal as before the
reform, the tax rates increased for other two groups of individual, in particular, among
those taxpayers with the highest labor incomes. This differential changes in tax rates
across very similar income taxpayers create an exogenous variation that we leverage to
study high-income behavioral responses to taxation in a developing economy context.

We use tax administrative data from the Uruguay’s tax authority Direccion General
Impositiva in spanish, (henceforth DGI)taxpayers for the period 2009-2014. This data
entails the third-party reported earnings and withholding of labor income tax, the income
tax returns, and data on firms where the taxpayers work, all linked at the individual level.
One key advantage of our data is that thanks its panel dimension we are able to observe
the individual’s behavior before and after the 2012 reform was introduced and for both
groups of top income taxpayers, those affected and unaffected by the reform. A second
advantage is that for each individual we observe all the (legal) sources of income and tax
payments made during the period of analysis.

Both the availability of comprehensive administrative data and the possibility of
exploiting the variation provided by the 2012 tax reform generate an interesting oppor-
tunity to study the role of both labor income responses and income-shifting responses
between tax bases of top income earners. Under the Uruguay income tax system, this
group faces large incentives and legal possibilities to shift income between different tax
bases (De Rosa et al, 2015). For instance, since there is a large gap between the top
marginal tax rate on labor income –with a 25 percent, before the reform– and capital
income – with flat taxes between 3 and 12 percent – high-income taxpayers may try to
shift part of their labor income tax base to the capital income tax base. At the same
time, some high-income earners –mostly self-employed professionals – may make active
shifting between personal and corporate tax bases which, with some specific restrictions,
is allowed by the Uruguay tax legislation. Overall, the 2012 income tax reform widen the
tax rate differences between labor income and both business and capital income. How-
ever, those differences in tax rates changed differently for different segments of taxpayers
at the top income distribution, which provides suitable identifying variation to estimate
income shifting responses from labor income tax base into the corporate/capital income
tax bases. Quantifying the extent of the income-shifting responses between tax bases is
important because it may affect the welfare implications (Chetty, 2009, Saez, 2004) and
policy recommendations (Slemrod, 1995, Piketty et al., 2014) of taxing the rich.
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The empirical strategy to estimate the responses of high-income to income taxation
bases on a difference-in-difference approach, that compares the outcome’s evolution of
taxpayers that were exposed to a differential tax changes across time due to the 2012 tax
reform –two groups that faced a marginal tax rate increase vs two groups did not suffer
any change in tax rates. The identification assumption for causal interpretation of our
estimates is that the behavior of those taxpayers that were affected by the reform would
evolve similarly in the absence of the increase in their labor income tax rates. We present
nonparametric evidence that supports the suitability of this assumption on our setting.

The empirical analysis explores for three margins of behavioral responses to the top
marginal tax rates changes: (i) labor income response in the intensive margin, (ii) labor
income responses in the extensive margin, (iii) income shifting into corporate and capital
income tax base. We focus on gross labor income, gross capital income and gross business
income subject to taxation. Thereby, the income concept that we measure is closer to
the concept of broad income –i.e., before deductions–, rather than to the concept of
taxable income –i.e, after personal deductions. By using broad income measures instead
of taxable income components, we minimize the potential conflate between changes in
deduction behavior and income shifting as deductions are not included. In addition, the
responsiveness of income tax base to the marginal rate of tax applied –i.e., the elasticity
of broad income – under certain conditions, is the key information for designing the top
optimal tax rate (Chetty, 2009) and for welfare analysis (Chetty, 2009, Doerrenberg et al.,
2017, Saez et al., 2012).

The analysis yields four main results. First, we document small and non-statistically
significant elasticities when we analyzed the sample including all workers. Second, we esti-
mate higher elasticities of about 0.43 –, when we restrict the analysis to those individuals
who are self-employed. This means that for this specific group a one percent increase
in the net-of the marginal tax rate induces an increase of 0.43 percent in the reported
labor income. Moreover, the extensive margin elasticities of labor income for all workers
–after controlling for covariates and base-year income–are slightly above 0.2. As expected,
estimated elasticities for self-employed workers are substantially higher. Finally, our pre-
liminary estimates suggest that taxpayers responded to the increase in the marginal tax
rate by shifting part of their labor income to the personal corporate tax base in order to
reduce their effective tax rate. Evidence on income shifting from labor to capital income is
less conclusive. Overall, the fact that self-employed individuals exhibit a greater response
to the tax reform is consistent with the broader range of adjustment margins available to
these individuals, including income shifting opportunities embedded in the tax code.

We make three contributions to the literature. First, we add to the literature on
behavioural responses of high-income groups to changes in taxation. Evidence on how
individuals at the top of the income distribution respond to tax reforms is rather limited
and mostly focused on developed countries characterized by mature personal income tax
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systems and relatively strong enforcement capacities (Gruber and Saez, 2002, Milligan
and Smart, 2015, Saez, 2017b). To our knowledge, this study is one of the first attempts
to estimate the elasticity of top labor incomes in the context of a developing economy
(Uruguay) that recently introduced a personal income tax. A major addition to the
existing literature is that our empirical analysis is based on a rich panel of taxpayers,
tracking the universe of top earners over time and including most sources of income. This
allows us to provide a detailed characterization of responses along different behavioural
margins, including both conventional real labor supply responses and income-shifting.

Second, our study adds to the specific strand of literature focused on the income-
shifting margin and dual tax systems. Few papers provide direct evidence on income
shifting and reclassification of income, particularly in the the case of Nordic countries
(Pirttilä and Selin, 2011, Harju and Matikka, 2016, Alstadsæter and Jacob, 2016). In
a different context, Goolsbee (2000) shows how US executives react to taxation by tem-
porary shifting the timing of compensation, exercising stock options just before a tax
change. Saez (2017a) also present evidence of income retiming at the top of the income
distribution, particularly for realized capital gains and dividends, as response to the 2013
tax increase in the US. More close to our study, Foremny et al. (2018) show significant
intertemporal shifting responses in the personal corporate income tax base in the month
before the dual personal income tax system in Uruguay became effective. In our study, we
show that tax base manipulation through income-shifting is also an empirically relevant
margin of adjustment for top earners affected by a recent tax reform in Uruguay.

Finally, the paper has potentially relevant policy implications for tax design in low
and middle income countries in which taxing top income and wealth holders is relatively
difficult. While enforcement capacities of tax authorities in these countries are usually
weaker than in developed countries, high-income earners have a similar degree of sophis-
tication (in terms of access to tax planning instruments) than their developed country
counterparts (Londoño Vélez and Mahecha, 2018). Developing countries, characterized
by high levels of inequality and low quality of public goods, face the challenge of im-
proving their fiscal capacity and enhancing tax progressivity without introducing major
distortions in economic incentives. Our paper provides evidence on behavioral effects of
taxation in a rather more general institutional environment characterized by relatively
weak tax enforcement capacities, allowing to draw policy lessons beyond the very spe-
cific context of developed countries. Given the prevalence of income-shifting responses
among high-income groups found in this paper, tax reformers should devote more effort
to reducing tax loopholes and restricting arbitrage opportunities between different tax
bases.

The paper is organized as follows. Section 2 briefly describes the Uruguayan tax
system and its recent reforms. Section 3 discusses the expected behavioural responses of
high-income earners to the recent increase in the top marginal tax rate along the intensive,
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extensive, and income shifting margin. Section 4 presents our research design. In this
section, we describe the data and present our strategy for identification. Our main results
are presented in Section 5. Section 6 concludes and discusses policy implications and
directions for future research.

2 Uruguay’s Personal Tax System and Recent Tax
Reform

As in most Latin American countries, the Uruguayan tax system is fundamentally based
on indirect taxes, which account for roughly 56% of total fiscal revenue. Direct income
taxes account for most of the remaining revenue and have experienced important changes
in the last decade. In particular, personal income taxation was re-introduced in 20071

in the context of a comprehensive tax reform. Since then, direct taxation has included
three major components: (i) personal income tax, (ii) corporate tax, and (iii) property
taxes. In 2017, according to information reported by the Tax Authority (DGI), these
components accounted for 22%, 14.4%, and 5.6% of total revenue respectively.2

2.1 Personal Income Taxation

In 2007, Uruguay introduced a dual personal income tax system (Impuesto a la Renta de
las Personas Fisicas, IRPF hereafter) with a progressive tax schedule on labor income
and a proportional tax on capital incomes. Table 1 reports the tax rates applied to both
labor and capital income in 2011 (pre-reform year).

The labor income tax (IRPF Category II) is mainly an individual tax3, for which
there is third party reporting by firms in over 85% of the cases. Workers can file a tax
return either voluntary (if they want to claim specific tax deductions) or compulsory. The
latter case applies to (i) multiple jobholders, (ii) individuals who receive incomes from
multiple sources (e.g. labor and capital income)4, and (iii) self employed workers with
positive incomes.

The definition of taxable labor income includes wages, salaries, commissions, over-
time payments, vacation payments, annual leave, end of the year payments, per diem
stipends not subject to return, and any other payments received from employers. Unem-
ployment, illness and maternity subsidies, accident insurance and unemployment benefits

1The personal income tax was originally established in 1961, but in 1974, the military government
that took power in 1973 abolished both the personal income and the inheritance tax.

2This figures do not include social security contributions.
3Taxpayers can also pay IRPF at the household level, with a different schedule of tax rates and

income brackets. The number of taxpayers that are taxed at household level represent less than 0.5% of
the total sample in the period of analysis.

4The sum of these items must be greater than a yearly defined threshold, which was set in 2012 in
approximately 18800 USD
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and child allowances are excluded from the definition of gross labor income. IRPF is paid
by individuals located at mid-high levels of the labor income distribution. According to
DGI, about 30% of formal employees paid this tax in 2010-2014.

As shown in Table 1, tax rates on capital income are flat but they vary depending
on the type of capital rent (IRPF Category I). Capital income is divided into rents from
real estate, interests from deposits, dividends and other financial incomes. In the first
group, those individuals having housing rents whose annual value is below USD 5.000 are
exempted. The second group includes all cash or in-kind rents coming from bank deposits
and other financial assets. The third group is made by income from dividends, copyright
among others. Banks, real estate agencies and institutions in charge of payments act as as
withholding agents in most cases. In the case of dividends, individuals need to file a tax
return. Importantly, distributed dividends are subject to taxation only if they result from
the activity of firms required to pay personal corporate tax, i.e. firms with total annual
revenue greater than USD 400.000. It is worth pointing out that information on certain
categories of capital rents cannot be fully matched to individuals tax records. This mainly
corresponds to interest from bank deposits (due to bank secrecy rules) and distributed
dividends from anonymous companies.5

2.2 Corporate Income Taxation

As described above, the other important component of direct taxation is the corporate
tax (Impuesto a la Renta de las Actividades Empresariales, IRAE hereafter). It is a
flat tax on corporate profits of 25%, which is paid by firms with annual sales over USD
400.000 aproximately. Self-employed workers (mostly professionals) with annual earnings
below this threshold can pay IRAE as unincorporated firms (eg., sole proprietorships or
partnerships) instead of IRPF if they decide to do so. In that case, they pay IRAE over
70%6 of their gross income.

Those self-employed individuals with annual earnings above this threshold are com-
pelled to pay IRAE as any other firm. Between two thirds and three quarters of IRAE
taxpayers belong to the first group.7. Given the nature of the activities performed by
these workers (generally professionals), it does not come as a surprise that nearly all of

5According to Burdín et al. (2014), reported dividends in individual tax records accounted for 57%
of total distributed dividends in 2011. As the share of non-nominative capital income is up to some
extent a choice variable for top earners, the 2012 tax reform could have induced individuals facing the
prospect of an increased tax liability to shift part of their labor income towards non-nominative sources
of capital income, which are not disclosed in individuals tax records. This introduces some limitations in
our preliminary analysis of top labor income responses along the income shifting margin.

6It is assumed that the remaining 30% represent the costs of their economic activity and therefore
are not taxed.

7About 3400 self-employed individuals opted for paying IRAE in 2011. These individuals can also
opt for paying IRAE based on either their actual income or putative income (ficto). About half of self-
employed workers paying IRAE calculate their tax liability with respect to a putative income (Burdín
et al., 2014)
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them belong to the top income fractiles, i.e. to the top 1% and, more commonly, to
the top 0.1%. Overall, the design of the Uruguayan tax system seems to confer some
discretion on self-employed individuals to switch between different tax bases in order to
minimize their tax liability. Therefore, studying the behaviour of this group is crucial to
understand the behavioural responses to taxation at the top of the income distribution.

2.3 The 2012 Tax Reform: Changes to Top Income Tax Rates

The personal income tax was introduced in 2007 but was subject to important changes in
2012. These changes have been part of the program of economic reforms propelled by a
left-wing coalition in office since 2005. In particular, the 2012 tax reform involved a change
in the marginal rates and upper brackets of the personal labor income tax schedule. The
reform came into force after a public debate about taxation to top earners and top wealth
holders. After intense negotiations, an increase in the wealth tax on land ownership and
a reform of the personal income tax for top labor incomes were introduced.

The reform hits very specific labor income groups. In a nutshell, the tax reform (i)
broke down the two top brackets into three and (ii) increased the top marginal rate. A
seventh bracket was added, with a marginal tax rate of 30%, whilst the sixth bracket’s
threshold (which was the last in the pre-reform schedule) was reduced. Finally, the fifth’s
tax rate remained unchanged. Figure 1 shows this tax reform leaves four very clearly
defined labor income groups at the top of the labor income tax schedule: two groups that
faced an increase in the marginal tax rate -3 points (T1 in the figure) and 5 points (T2
in the figure), respectively (henceforth, treatment groups)-, and two groups that did not
face any change in the tax rate -C1 and C2 in the figure, respectively (henceforth, control
groups)-. Figure 2 depicts those groups are located roughly at the top one percent of the
labor income distribution in 2011. Our identification strategy rests precisely on the fact
that the 2012 reform creates exogenous differences in the tax burden faced by otherwise
similar top income earners depending on their pre-tax reform labor income.

3 Expected Behavioral Responses in Top Incomes
Earnings

In this section we discuss the main expected responses of the top incomes to the 2012
reform based on the previous literature on behavioral responses to taxation (see eg. Saez
et al., 2012).
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3.1 Intensive Margin Responses in Labor Income Tax Base

As a response to the 2012 tax reform we might expect some top income earners decline
their reported labor income following the tax rate increase. This response could be associ-
ated to different mechanisms of adjustment: real effects, increase of tax evasion, switching
of part of their labor income to other tax bases (either, personal corporate tax or capital
tax). Piketty et al. (2014), suggest real adjustments in reported incomes of top earners
due to tax-rate changes could be consequence of supply-side responses or rent-seeking
responses. An increase in top income tax rate yield a reduction in the marginal remuner-
ation to work, which might lead top earners to lower their hours worked, and thus reduce
their reported labor income. The previous evidence suggests adjustments in hours worked
of top incomes taxpayers is not a relevant mechanism to explain the observed tax-base
responses to tax rate changes.8 Rent- seeking adjustments due to top tax rates changes
in the real incomes of top earners refers to the changes in how much income they are able
to extract from the economy (at the expense of the rest of the income groups). Thus, we
should expect a decline in the pay the top income earns can extract, and thus in their
reported labor income, as consequence of the increase of the top tax rate due to the 2012
tax reform. Piketty et al. (2014) using cross-country data present mixed evidence on the
existence of rent-seeking behavior by top income groups. While we are able to estimate
behavioral responses in the intensive margin of labor income to the tax-driven change,
our research design is not well suited to disentangle the potential mechanisms that could
account for such response.

3.2 Income-Shifting Responses

The increase in the top tax rate of labor income tax base might yield some top income
earners shift income from the labor tax base into personal corporate income or capital
income tax bases. This income-shifting response implies a change in the composition of
income of top earners due to a change in the differences in the (effective) tax rates of the
relevant tax bases as a consequence of the reform. As we discussed before, self-employed
individuals (mostly professionals) can decide if paying personal income tax -and thus their
earned income is taxed through the IRPF tax schedule, or paying taxes as unincorporated
firm and thus their business income is taxed through the corporate income tax. /By
increasing the top tax rate on the labor income tax base the 2012 reform increased the
difference in the tax rates between the (effective) tax rate on labor income tax base and

8Moffitt and Wilhelm (2000) find a substantial taxable income response for high-income earners
between 1983 and 1989 in the US to the Tax Reform Act of 1986, but do not find evidence of an increase
in reported hours of work. Thoresen and Vattø (2015) report a small but positive and significant elasticity
of hours worked for wage earners in Norway (0.02–0.05), which is comparable to their estimates of labor
income elasticity (0.01–0.05). More recently, Jongen et al. (2016) find a positive significant hours worked
elasticity for wage earners in the Netherlands (around 0.05). However, they find this elasticity is markedly
lower than a comparable estimate of broad income elasticity (about 0.21).
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the (effective) tax rate on the personal corporate income tax base (see Figure 3). Thus,
the reform increased the economic incentives for self-employed to transit into corporate
tax base. On the other hand, some taxpayers (mostly owners and firms’s managers)
might transit to personal capital tax base due to the tax reform also increased the tax
rate difference between that tax base and the labor income tax base. Those types of
income-shifting behavior might imply either, a partial change in income composition of
top earners ("intensive margin" income-shifting response) or a complete movement from
labor income tax base into corporate/capital tax bases. Since the individuals who decide
to shift from labor income tax base to personal corporate tax base are required to change
their business organization -i.e., to create a firm as sole proprietorships or partnerships-
, the plausible income shifting response should be to completely transit from labor to
corporate base, in case they have decided change their composition of income as response
to the reform. Contrary, in case of taxpayers would decide to shift towards capital income,
the most plausible response should be to partially change the composition of their income.

3.3 Extensive Margin Response in Labor Income Tax Base

Some top earners might decide to exit the labor income tax base after they faced an
increase in their tax rate on the labor income component as consequence of the 2012
reform. This extensive margin response could be explained for different mechanisms.
First, some top income earners might change (all) their labor income earned to another
tax bases – i.e., either personal corporate income tax base or capital income tax base.
Second, another possibility, although less plausible, is that some taxpayers transit into
the informal sector (or even inactivity), and thus, that they not being longer observed in
the tax records after the reform.

4 Research design

4.1 Data and Sample Restrictions

We use administrative data from the DGI covering the universe of registered wage earners
and self-employed individuals for the years 2009-2014. The information stems from five
different administrative sources which can be linked individual level resulting in a unique
dataset in the context of a developing country. The first dataset is the personal labor
income tax returns for the universe of registered employees (tax form 1102) that contains
information regarding individual gross labor income, mechanical and claimed deductions
as well as the final taxable labor income and tax liability. The second dataset is the per-
sonal capital income tax returns (tax form 1101) and it contains information regarding
capital incomes and capital gains. The most important ones are real estate incomes and
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dividends. The third source of data is the corporate incomes tax returns by independent
professional workers who choose to pay corporate tax (tax forms 2148 and 2149). The
tax form contains information about gross income if it is under a USD 400.000 threshold
(approximate) of annual income. If incomes are above the threshold, the individual is
obliged to present a full corporate tax return (with detailed sales, costs, assets, liabili-
ties, etc.). The fourth source of data is a third-party reported labor income data of the
whole population of regular employees (comparable to W-2 forms in the U.S.) from the
Uruguay’s Social Security Administration. This data includes information on annual gross
labor income as reported by the employer, the income tax withheld and social security
contributions. The data also includes some socio-demographic variable, including gender
and date of birth. Finally, we have also access to firm-level data from Social Security
records merged to the individual taxpayer by the tax authority through a unique person-
id number ("cédula de idéntidad"). This firm-level data contains information on number
of firm’s employees, time of formation of the firm and place of registry, industry activity
and sector (public or private).

Once we merged this data at individual level for the period 2009-2014, we apply
some restrictions. To minimize mean reversion problems, we follow the current literature
imposing an income lower bound at the legal bracket where the reform was operative
(Giertz, 2010). As a result, those individuals who earn less than an annual gross labor
income of USD 72.000 (approximate) in the pre-reform period, are excluded from the
analysis. We also drop taxpayers who are taxed in the retirement income tax base and
those aged under 25 or over 70 years old. Finally, we only keep in the sample those
taxpayers who are observe in each year of the analysis period. As a consequence, we get a
balanced panel data that are composed by 5590 taxpayers each year, resulting in a 33540
taxpayer-year observations.

In main income variables in our empirical analysis are gross labor income, gross
capital income and gross business income subject to taxation. Thereby, the income con-
cepts that we measure are closer to the concept of broad income –i.e., before deductions–,
rather than to the concept of taxable income –i.e, after personal deductions. Using broad
income measures instead of taxable income components allow us to minimize the potential
conflate between changes in deduction behavior and income shifting because the first do
not include deductions. In addition, the responsiveness of income tax base to the marginal
rate of tax applied–i.e., the elasticity of broad income – under certain conditions, is the
key information for designing the top optimal tax rate (Chetty, 2009) and for welfare
analysis (Chetty, 2009, Doerrenberg et al., 2017, Saez et al., 2012). We deflate all those
incomes variables by price consumer index provided by the National Institute of Statis-
tics, hence all our income variables are expressed in 2012 Uruguayan pesos. Finally, in
line with the ETI literature (Gruber and Saez, 2002, Giertz, 2010) we generate weights as
the share of individual labor, personal corporate, capital and total income over the sum
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of labor, personal corporate, capital and total income in all the sample by year. This is
because we want to estimate the mean-weighted response of top income to changes in the
net-of-tax rate.

Table 2 provides descriptive statistics for the sample of analysis. The table is or-
ganized in two main separated columns indicating pre-reform period (year 2011) and
post-reform period (year 2012). This columns are also separated in four columns that
indicate the labor income bracket affected (even columns) and not affected (odd columns)
by the tax reform. In panel A, we report mean and standard deviation (in parenthesis)
of labor, personal corporate, capital and total income. As it can be see, labor income
is increasing in income bracket (trivial by construction) but also corporate income and
total income (non-trivial but expected). However and somewhat surprising, capital in-
come reaches its maximum point in the upper control group. Also, comparing between
pre-reform and post reform periods, corporate income experienced more changes in terms
of unconditional income mean. For example, the upper control group (column 3) went
from 6.96 thousand dollars to 10.03 and the upper treated group more than duplicated its
unconditional mean (from USD 7.01 thousands to 15.08) from one year to another. Panel
B shows the number of individuals who had positive and null income for labor, corporate,
capital and total income. As it can be see, there is no individuals with null labor income
by construction sample reasons in the pre-reform period. Also, corporate income shows an
interesting dynamics in the upper control and treated groups, where the individuals with
positive corporate income went from 29 and 63 to 42 and 92, respectively. Panel C shows
socio-demographic characteristics of our sample. The upper control and treated groups
are on average older and more prone to be male respect to the lower control and treated
groups. Also, in the post-reform period the taxpayers had more jobs indistinctly of where
group of control/treated they was. Finally, Panel D reports the share of taxpayers in each
activity sector. The statistics show the our sample of analysis is mostly composed by
individuals who work in administrative, defense, education and health service and finan-
cial, insurance and real estate activities. These shares seems to be stable among different
groups and over time.

4.2 Empirical Strategy

The identification strategy to estimate the responses of high-income earners to income
taxation bases on a difference-in-difference approach, that compares the outcome’s evo-
lution of taxpayers that were exposed to a differential tax changes across time due to
the 2012 tax reform. Specifically, we compare the outcomes over time of two top-income
groups that faced an increase in the top tax rate on labor income tax base (treatment
group) versus the outcomes of other two top-income groups that did not suffer any change
in their tax rates (control group) to isolate the tax-driven responses. Figure 1 shows the
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gross labor income thresholds that define the treatment group ( the aggregation of two in-
come groups of taxpayers: T1 and T2 in the figure) and the control group (the aggregation
two income groups of taxpayers: C1 and C2 in the figure)

The identification assumption behind this research design is that the behavior of
those taxpayers that were affected by the reform would evolve similarly in the absence
of the increase in the top tax rate on the labor income tax base. Previous literature
have identified three potential threats to identification in this setting (Saez et al., 2012).
First, treatment and control groups in the pre-reform income levels may experience dif-
ferent income trends for different reasons rather than taxation. Second,transitory income
components of pre-reform income level might creates a mean-reversion problem in income
growth: taxpayers that experience a positive shock in income in pre-reform year are more
likely to have lower subsequent income growth in the post-reform year (all else equal), and
vice versa for individuals that experience a negative income shock. Those concerns are
more severe when considering tax reforms that are strongly targeted to specific income
groups, as in the case of the tax reform we exploit, which target high-income earners.
With respect to the concern of differential trends for treatment and control groups, we
think it is not a operative threat to identification in our setting. On the one hand, as
Figure 4 shows the income distribution was relatively stable over the years before the 2012
reform. This figure documents that the income shares of the top 1%, 0.5% and 0.5% of
the income distribution (i.e., income-groups affected by the reform) were very stable over
the period of analysis. In addition, in the empirical section we present graphical evidence
that supports the pre-reform reported income trends were parallel in the treatment and
control group. In any case, if our setting is in some extent vulnerable to mean-reversion
and/or differential trends in income distribution evolution (in the absence of controls),
such factors would be captured by the pre-reform income levels and thus would bias the
estimated tax-driven effects. To deal with those problems, our econometric analysis fol-
lows the previous literate that propose to control in different ways for pre-reform income
(see Giertz 2010, Kleven and Schultz 2014. Finally, a third concern in our setting is a
change in composition of treatment and control groups after the reform -eg., movements
of taxpayers across tax brackets. Figure 5, presents suggestive evidence that this should
not be a major concern in Uruguay. This figure shows that about 80% of the taxpayers
in the control and treatment groups remain in the same tax bracket over the period of
analysis. These trends are stable over time and evolve closely among groups.

4.2.1 Intensive Margin Response

To recover the intensive margin responses, we follow the previous empirical literature on
ETI (eg., Auten and Carroll 1999, Gruber and Saez 2002, Kleven and Schultz 2014), and
specify a base model that relate the log-change in reported labor income as a function of
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log-changes in marginal top tax rates as follows:

log
 zi,t

zi,t−s

 = α + ε log
 1− Ti,t(zi,t)

1− Ti,t−s(zi,t−s)

 + f(zi,t−s, zi,t) +Xiδ + λt + ui,t (1)

where zi,t(zi,t−s) is the reported (gross) labor income of individual i at year, t(t−s),
1−Ti,t(.)(1−Ti,t−s(.)) is the net-of-tax rate of individual i at year t(t− 1), Xi are a set of
controls (socio-economic, tax filing, and firm level variables), and λt are year fixed effect.
The key parameter in this model is ε which measures the percentage change in reported
labor income as a result of a 1% change in the net-of-tax-rate - i.e., the intensive margin
elasticity of reported labor income. As we discussed, since in our measures of incomes
are closer to the concept of broad income –i.e., before deductions–, rather than to the
concept of taxable income –i.e, after personal deductions, ε should be interpreted as an
elasticity of broad (gross) labor income. (At this stage of thee project) We estimate the
elasticity for a time horizon of one year, (s = 1), thus we are capturing short-run effects.
All estimates are weighted by income level.

A potential concern to identify ε is the endogeneity of marginal tax rate due to
the progressivity of the tax schedule -individuals who experience positive income growth
will face higher marginal tax rates when the they moves to a higher tax bracket-. This
non-tax-driven change will result in a bias of our estimate of the elasticity parameter.
To deal with this potential endogeneity concern, we exploit the tax variation created by
the 2012 reform and instrument 1−Ti,t(zi,t)

1−Ti,t−1(zi,t−1) with the interaction term Treati,t−1.Post,
where Treati,t−1 is an indicator variable equal to one for taxpayer i that would face a tax
increase according z in the base period (i.e., the income groups T1 and T2), while Post
is a dummy variable indicating the year of the reform.

In addition, to deal with the potential problems of mean-reversion and differential
trends in income distribution described above, we include a control for base-year income
in the model specification, f(zi,t−1, zi,t). In our estimates we consider the main base-year
income controls that have been proposed by the literature (see e.g., Auten and Carroll
1999, Moffitt and Wilhelm 2000, Gruber and Saez 2002, Kopczuk 2005). Specifically,
we estimate the model using different specifications for f(zi,t−1, zi,t): i) logs of base-year
income; ii) a 5-piece spline of the log of base-year income; iii) a 10-piece spline of the log
of income in the year prior to the base-year and the difference in logs between base-year
income and income in the year prior to the base-year.

4.2.2 Extensive Margin Response

To obtain the extensive margin response to the tax rate change we estimate a regression
model for the probability of reporting positive labor income on the change in the log
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of the net-of-tax rate of labor income tax base. Specifically, we estimate the following
probability model

1(zit > 0) = Φ(α + µ log
 1− Ti,t(zi,t)

1− Ti,t−s(zi,t−s)

 + f(zi,t−s, zi,t) +Xiδ + λt + ui,t) (2)

In this model, µ is our parameter of interest that represents a a semi-elasticity.
This semi-elasticity measures the change in the probability of reporting positive labor
income when the net-of-tax rate changes in 1%. To recover the elasticity, in each of our
estimates we divide the coefficient µ by the average percentage of taxpayers that report
positive labor income before the reform using the estimation sample. To overcome the
potential endogeneity of the tax rate on the above model, we follow the same strategy and
instrument used to estimate the intensive margin response. Unlike the intensive margin
model, and due to a smaller sample size we will control for base-year income by using only
the log of base-year income. The rest of the variables in equation (2) are the same used
in the specification of equation (1). The extensive margin equation is estimated using a
linear probability model.

4.2.3 Income Shifting Response

Finally, as we discussed the 2012 tax reform creates a incentive to shift incomes from the
labor income tax base to personal corporate and capital tax bases. To identify income
shifting from labor income to the other tax bases we estimate the following model for the
probability of reporting positive personal corporate (capital) income on the change in the
log of the net-of-tax rate on labor income tax base

1(zs,it > 0) = Φ(α + η log
 1− Ti,t(zi,t)

1− Ti,t−1(zi,t−1)

 + f(zi,t−1, zi,t) +Xiδ + λt + ui,t) (3)

Where s is the source of income, i.e. corporate or capital income, and η is our
parameter of interest, a semi-elasticity that measures the income shifting response to the
tax-driven change. Like in the extensive margin estimation, we exploit the tax variation
due to the 2012 tax reform to instrument the change in tax rate. We control for the base-
year income using the log of base-year income. We use a linear probability specification
to estimate the income-shifting model.
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4.3 Empirical Results

In this section we present very preliminary evidence on the behavioral responses of top
income earners to personal income taxation in Uruguay. Specifically, we explore how the
2012 reform affect the taxpayers choices in three margins of adjustment: intensive margin,
extensive margin, and income-shifting.

4.3.1 Intensive Margin Responses in the Labor Income

Some top income earners might reduce their hours of work, increase evasion or shift part
of her labor income to other tax bases after the tax rate increase. Figure 6 compares
the evolution of the reported labor income earnings, normalized to 100 in the year 2011,
across the treatment group of taxpayers –those who experienced an increase in tax rates
in the base period labor income–, and the control group of taxpayers –individuals that
did not experience a changes in their tax rate–during the period 2009-2014. This figure
documents parallel trends up to the reform, but then a decline in reported labor income
growth for the treatment group w.r.t. the control group. Figure 7 and 8 split the sample
into wage earners and self employed. As expected, the decline in growth of reported labor
income for the whole sample is mostly associated with the behavior of self employed in the
treatment group, who shows a sharp fall in their labor income growth after the reform.
Meanwhile, although visually the treated wage earners seem to reduce the growth in their
labor income after the top tax rate increase, the size of this effect is sensible lower rather
than for self-employed.

To quantify the size of those effects, we turn on to the econometric analysis. Table 3
reports the results of the estimated labor income elasticities from equation (1) (Table A.1
reports the first stage and F-statistic estimates).As we highlighted before, our outcome
variable of reported labor income is closer to the concept of broad income rather than
to the concept of taxable income, thus the estimated elasticities should be interpreted as
broad labor income elasticities. Table 3 presents results for three different samples: all
workers (cols. 1 and 2.), wage earners (cols. 3 and 4.) and self-employed individuals (cols.
5 and 6). Odd columns show the results without socioeconomic and firm controls while
pair columns include them. In rows, the table consider alternative ways for controlling
for pre-reform income: with no pre-reform income controls; with log base-year income to
control for mean reversion; with a 10-piece spline in log base-year income that includes
nonlinear controls for mean reversion; and the combination of a 10-piece spline in log
base-year income and the log-deviation between lag of the base year and income in the
base year to control for mean reversion and for divergence within the income distribution.

Table 3 shows that results are sensible to the income control specification, which is
consistent with most of the previous studies (Giertz, 2010). For the seek of simplicity, we
discussed the results for the specification that controls for mean reversion and heteroge-
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neous income trends in a more completed way, and that includes the full set of covariates
(i.e., results in row 4, cols. 2, 4, and 6). For all workers in our sample the estimates
show a elasticity of reported labor income of about 0.03 and statistically insignificant.
In the case of the wage earners the estimated elasticity is roughly -0.10 (wrong signed)
although the coefficient is imprecisely estimated and statistically not different from zero.
In contrast, the elasticity of reported labor income for self employed is ten times higher
in comparison to the whole sample of workers in the order of 0.43 and this estimate is
statistically significant at the usual statistic levels.

4.4 Extensive Margin Responses in the Labor Income

Some taxpayers might exit the labor income tax base after they face an increase in the
tax rate on the labor income component. This outcome could be associated to different
mechanisms: a transition from labor income tax base into another tax bases – i.e., either
capital income or personal corporate income tax bases-; a movement into the informal
sector; or even a transit into inactivity.

Figure 9 shows the percentage of taxpayers in the treated and control group report-
ing positive labor income over time for the whole sample (l.h. axis). Before the reform,
all taxpayers mechanically report positive labor income since we imposed this restriction
when constructing the final sample. However, after the reform the number of treated
taxpayers reporting positive labor income gradually declines (red line) while it remains
close to 100 percent for the control group (blue dotted line). Three years later the reform
the percentage of taxpayers that declare positive labor income decline about 4 percent-
age points for those individuals who faced a tax rate increase w.r.t. those to who not
experienced a tax rate change. The figure also shows that almost all the taxpayers in the
treatment group remain reporting any source of incomes after the reform (green line, r.h.
axis). This result suggest that this extensive extensive margin response of top incomes
is explained by a (complete) shift from the labor income tax base to the other two tax
bases, rather than a due to a transition into informality or inactivity.

Figures 10 and 11 break down the analysis in wage earners and self-employed. As
expected, observed extensive margin response to the tax reform is mostly driven by the
behavior of self employed taxpayers. The self-employed in the treatment group shows a
8 percentage point decline in their likelihood of reporting incomes in the labor tax base
relative to the self-employed in the control group. In contrast, almost 100% of the wage
earners remain reporting their incomes through the labor income tax base.

Table 4 reports the estimated extensive margin elasticities for all workers, wage
earners and self-employed, respectively, using the the equation (2) (Table A.2 reports
the first stage and F-statistic estimates). Rows and columns in this table presents the
results in the same way that Table 3. As before, we focus our analysis in estimates show
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in row 4, which present results using the most complete specification of the regression
model. Consistent with the visual evidence the extensive margin elasticities are moderate,
reflecting low sensitivity of top income earners to exit the labor income tax base to the
tax rate change.

4.5 Income Shifting Responses

Some top income earners might shift income from the labor tax base into capital income or
business income tax bases by either changing their business organization or transforming
their labor income into capital concepts as dividends. Results in Section 4.4 suggest that
this type of adjustment to the reform in the top earners behavior is relevant, in particular,
for the self employed taxpayers.

Figure 12, panels a) and b), plots the percentage of taxpayers who report only
capital income and personal corporate income for both treatment and control groups over
time. Panels c) and d) in this figure depict the trends for those taxpayers who report
labor earnings in any tax base apart of labor income, i.e. capital income or corporate
income tax bases. Those figures show that most of the observed decline in the number of
top income taxpayers reporting earnings in the labor income tax base after the reform is
driven by individuals who exited to the personal corporate income tax base.

In Tables 5 and 6, we report the estimates of income-shifting responses from labor
income to corporate income and capital income tax bases, respectively, using the equation
(4) (Tables A.3 and A.4 report the first stage and F-statistic estimates). Unlike the
analysis in tables 2 and 3, our estimates of income-shifting controls for base-year income
using the log base-year income specification (row 2 in tables 2 and 3). The reason is the
small number of taxpayers that reports positive personal corporate and capital income.
In addition to the marginal effects, that represent semi-elasticities, we also report implied
elasticities. For this propose we evaluate the elasticities (in italics) at the mean probability
of reporting positive income in the corresponding tax base before the reform (row above
the observations). The results in those tables shows a statistically significant income-
shifting response from labor income tax base to business income tax base for the whole
sample of taxpayers (Table 5, col. 2), while this response is not statistically different from
zero in the case of shifting into capital income tax base (Table 6, col. 2). The tables
also show that this income-shifting movement into personal corporate tax base is high
and statistically significant for the top income earners that have worked as self-employed
before the reform.

However, these results should be taken with caution due to power concerns and
potential endogeneity threats that we are not dealing with at this stage of the project.
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5 Conclusions

In this paper, we explore the magnitude and anatomy of the behavioral responses of
top income earners to a tax increase. To do this, we exploited a tax reform in the
personal labor income tax schedule implemented in the context of a developing country
with relatively weak enforcement capacity. As the reform changed the marginal tax rates
for very high-income earners, we looked the response of top labor income taxpayers to
changes in the marginal tax rates of labor income and we decomposed this response in
terms of adjustments along both the intensive and extensive margin. We also analyzed
the income shifting channel.

For the intensive margin, we presented graphical and econometric evidence docu-
menting small elasticities for all workers. However, the estimated elasticity is higher when
we restricted the analysis to self-employed individuals. The legal possibility to shift taxes
available to this group of taxpayers and the dual personal tax schedule seem to be the key
drivers of this result. On the one hand, both graphical inspection and and reduced form
estimates estimates indicate that self-employed individuals affected by the reform were
more likely to quit the labor income tax base (extensive margin response). On the other
hand, we also document significant effects along the income shifting channel, suggesting
that these individuals could have shifted part of their labor income to personal corporate
tax base in order to reduce their overall effective tax rate. The preliminary evidence
reported in this paper may have important welfare and policy implications.
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Figures and Tables

Table 1: Uruguayan Personal Income Tax Schedule, 2011
a) Labour incomes
Annual labor income in USD Tax rate
0-10,126 0%
10,126-14,466 10%
14,466-21,699 15%
21,699-72,329 20%
72,329-144,658 22%
Over 144,658 25%
b) Corporate incomes
Annual corporate income in USD
0-482,594 12%
Over 482,594 25%
c) Capital incomes
Interests from deposits 3%
Dividends and other financial incomes 7%
Real estate rent 12%

Notes: Own elaboration based on information provided by the Tax Authority (DGI). Labor income tax refers to the pre
2012’s reform. Pensions tax schedule is not depicted for for the sake of simplicity. 2012 USD.

.
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Table 2: Summary Statistics
Pre-reform Post-reform

(1) (2) (3) (4) (5) (6) (7) (8)
Income bracket (70k-105k) (105k-140k) (140k-162k) (162k-∞) (72k-108k) (108k-144k) (144k-166k) (166k-∞)
Panel A - Outcomes

Labor Income 93.51 126.79 160.14 245.84 93.77 123.81 152.32 232.22
(15.27) (22.65) (26.35) (124.52) (15.24) (22.33) (30.76) (125.52)

Corporate Income 1.89 5.10 6.96 7.01 1.72 6.25 10.03 15.08
(22.70) (31.60) (27.72) (29.48) (15.76) (35.11) (41.14) (63.93)

Capital Income 0.97 2.16 14.41 8.01 2.84 3.04 19.68 8.14
(20.47) (27.11) (222.59) (74.65) (46.53) (33.92) (331.54) (80.97)

Total Income 96.37 134.06 181.51 260.85 98.33 133.10 182.03 255.44
(35.10) (47.02) (224.78) (156.10) (50.29) (46.98) (331.55) (157.47)

Panel B - Number of individuals
Labor Income> 0 3001 1431 372 761 2639 1431 431 928
Labor Income= 0 0 0 0 0 11 0 8 31
Corporate Income> 0 57 75 29 63 53 88 42 92
Corporate Income= 0 2944 1356 343 698 2597 1429 397 867
Capital Income> 0 40 31 14 31 35 34 16 37
Capital Income= 0 2961 1400 358 730 2961 1400 422 922
Total Income> 0 3001 1431 372 761 2650 1517 439 959
Panel C - Characteristics
Age 48.97 49.32 50.12 50.75 50.18 50.01 50.90 51.17
Females (%) 30.82 24.81 21.51 12.48 31.04 25.59 22.78 15.43
Number of jobs 1.61 1.86 1.95 1.81 2.17 2.27 2.37 2.32
Filled a tax return (%) 39.59 51.15 54.84 46.78 41.70 48.32 54.44 45.57
Professionals (%) 10.76 12.23 9.68 12.61 11.55 11.73 10.25 11.05
Wage Earners (%) 75.57 64.15 56.45 66.49 78.30 68.75 55.81 63.19
Self-Employed (%) 24.43 35.85 43.55 33.51 21.66 31.11 44.19 36.81
Panel D - Activity sector (%)
Primary activities 1.47 1.54 2.42 1.97 1.40 2.31 0.46 1.36
Manufacturing 14.40 12.93 12.37 13.80 13.02 13.18 13.21 12.72
Electricity, gas and water supply 1.80 1.05 1.34 0.39 2.15 0.59 1.14 0.42
Construction 1.13 1.75 1.88 1.31 1.36 1.71 1.14 0.94
Retail, transportation and accommodations 13.50 13.14 9.95 18.13 12.68 12.39 9.57 16.79
Information and communication 3.57 3.49 2.69 3.81 3.58 3.63 2.96 3.23
Financial, insurance and real estate 21.76 17.47 18.28 20.76 17.85 15.29 12.07 16.48
Professional, scientific and administrative 3.30 3.21 2.42 2.50 4.34 3.89 4.10 4.17
Administration, defence, education and health 34.36 41.72 45.70 31.80 33.21 34.67 37.13 27.95
Arts and other service activities 1.27 0.84 0.54 1.71 1.28 0.66 0.91 0.63
Missing 3.47 2.87 2.42 3.81 9.13 11.67 17.31 15.33
Affected by the Tax Reform No Yes No Yes No Yes No Yes

Notes: This table shows summary statistics for a set of variables used in our empirical approach. The statistics are divided
into two panels, indicating pre-reform period (year 2011) and post-reform period (year 2012). Columns identify the four
top labor income brackets: odd columns correspond to brackets that not faced changes in the marginal tax rate, while pair
columns indicate brackets where the marginal tax rates changed due to the reform (see row "Affected by the Tax Reform").
In rows, Panel A reports the mean and standard deviation (in parenthesis) for the different income definitions. Panel B
displays the number of individuals in each bracket with a positive or null income. Panel C shows socio-demographic variables.
For Age and number of jobs is reported the mean while for the rest of variables are reported the percentage in the sample
in this year and in this income bracket. Panel D reports the share of taxpayers in each activity sector. Finally, the last row
indicate if the group was affected by the tax reform or not.
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Table 3: Intensive Margin Elasticities of Labor Income
All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

1. No pre-reform income control 0.604*** 0.617*** 0.302*** 0.337*** 1.382*** 1.507***
(0.080) (0.103) (0.083) (0.103) (0.189) (0.298)

2. Log base-year (period t) income 0.224*** -0.023 -0.047 -0.260** 0.861*** 0.621**
(0.083) (0.109) (0.089) (0.114) (0.182) (0.284)

3. Splines of log base-year (period t) income 0.244*** 0.072 0.030 -0.108 0.730*** 0.541**
(0.075) (0.098) (0.085) (0.106) (0.152) (0.236)

4. Spline of log t-2 income and spline of 0.114 0.034 -0.052 -0.108 0.518*** 0.430*
log deviation between t-2 and t incomes (0.078) (0.107) (0.088) (0.116) (0.155) (0.256)
Observations (4) 21,749 21,749 15,819 15,819 5,930 5,930

Notes: This table shows the elasticity of labor income to changes in the net-of-tax rate, where standard error are clustered by individual (shown in parentheses). Odds columns are without
socio-demographic controls and even columns includes them. Socio-demographic controls include gender, age (a dummy equal to one if age range from 25 to 54 years and zero otherwise),
number of jobs, a dummy if the taxpayers filled a tax return, dummies for activity sector (10) and dummies of firm size (tertiles according with the number of employees). In rows we
present different estimates according to the income control strategy we use. Row 1 does not include pre-reform income control; row 2 includes the log of income of base year; row 3 includes
a 10-piece spline of the log of base-year income; and row 4 includes a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs
between base-year income and income in the year prior to the base. The columns 1 and 2 show the estimation for all workers, while cols. 3 and 4 show the estimations for wage earners
and cols. 5 and 6 show the elasticity for self-employed workers.

.
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Table 4: Extensive Margin Elasticities of Labor Income

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

1. No pre-reform income control 0.250*** 0.185** 0.007 0.012 0.835** 0.519
(0.067) (0.078) (0.019) (0.025) (0.325) (0.322)

2. Log base-year (period t) income 1.091*** 0.342*** 0.079** 0.041 2.866*** 0.688**
(0.125) (0.097) (0.036) (0.036) (0.613) (0.301)

3. Splines of log base-year (period t) income 0.429*** 0.200*** 0.012 0.016 1.712*** 0.605*
(0.082) (0.075) (0.017) (0.023) (0.446) (0.313)

4. Spline of log t-2 income and spline of 0.448*** 0.212*** 0.013 0.019 1.731*** 0.582*
log deviation between t-2 and t incomes (0.087) (0.082) (0.017) (0.025) (0.459) (0.332)
Observations (4) 22,241 22,241 15,599 15,599 6,642 6,642

Notes: This table shows the probability of earn income labor, where standard error are clustered by individual (shown in parentheses). Odds columns are without socio-demographic
controls and even columns includes them. Socio-demographic controls include gender, age (a dummy equal to one if age range from 25 to 54 years and zero otherwise), number of jobs,
a dummy if the taxpayers filled a tax return, dummies for activity sector (10) and dummies of firm size (tertiles according with the number of employees). In rows we present different
estimates according to the income control strategy we use. Row 1 does not include pre-reform income control; row 2 includes the log of income of base year; row 3 includes a 10-piece spline
of the log of base-year income; and row 4 includes a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs between base-year
income and income in the year prior to the base. The columns 1 and 2 show the estimation for all workers, while cols. 3 and 4 show the estimations for wage earners and cols. 5 and 6
show the elasticity for self-employed workers.
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Table 5: Income Shifting Elasticity to Business Tax base

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

No pre-reform income control -0.625*** -0.313** 0.004 0.000 -1.631*** -0.809*
(0.116) (0.124) (0.018) (0.026) (0.521) (0.482)
-17,211 -8,619 31.384 0.000 -13.427 -6.660

Base-year (period t) income -0.571*** -0.241** -0.010 -0.001 -1.927*** -0.711*
(0.102) (0.105) (0.018) (0.026) (0.518) (0.427)
-15,724 -6,636 -78,460 -7,846 -15,863 -5,853

Corporate inc. > 0 pre-reform 0.036 0.036 0.000 0.000 0.121 0.121
Observations 27,811 27,811 19,504 19,504 8,307 8,307
Notes: This table shows the probability of earn corporate income, where standard error are clustered by individual (shown
in parentheses) and in italics is reported the implied elasticity. Odds columns are without socio-demographic controls and
even columns includes them. Socio-demographic controls include gender, age (a dummy equal to one if age range from 25 to
54 years and zero otherwise), number of jobs, a dummy if the taxpayers filled a tax return, dummies for activity sector (10)
and dummies of firm size (tertiles according with the number of employees). In rows we present different estimates according
to the income control strategy we use. Row 1 does not include pre-reform income control, while row 2 includes the log of
income of base year. The columns 1 and 2 show the estimation for all workers, while cols. 3 and 4 show the estimations for
wage earners and cols. 5 and 6 show the elasticity for self-employed workers. In the final two rows is reported the share of
taxpayers with positive corporate income and the total number observations of each specification.

.

Table 6: Income Shifting Elasticity to Capital Tax base

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

No pre-reform income control -0.095 -0.226** -0.189** -0.277** 0.297 -0.035
(0.081) (0.115) (0.086) (0.123) (0.205) (0.272)
-5,232 -12,447 -11,769 -17,249 12,860 -1,515

Base-year (period t) income -0.158** -0.241** -0.223*** -0.287** 0.104 -0.039
(0.076) (0.110) (0.080) (0.116) (0.193) (0.269)
-8,702 -13,273 -13,886 -17,871 4,503 -1,689

Capital inc. > 0 pre-reform 0.018 0.018 0.016 0.016 0.023 0.023
Observations 27,811 27,811 19,504 19,504 8,307 8,307
Notes: This table shows the probability of earn capital income, where standard error are clustered by individual (shown in
parentheses) and in italics is reported the implied elasticity. Odds columns are without socio-demographic controls and even
columns includes them. Socio-demographic controls include gender, age (a dummy equal to one if age range from 25 to 54
years and zero otherwise), number of jobs, a dummy if the taxpayers filled a tax return, dummies for activity sector (10) and
dummies of firm size (tertiles according with the number of employees). In rows we present different estimates according
to the income control strategy we use. Row 1 does not include pre-reform income control, while row 2 includes the log of
income of base year. The columns 1 and 2 show the estimation for all workers, while cols. 3 and 4 show the estimations for
wage earners and cols. 5 and 6 show the elasticity for self-employed workers. In the final two rows is reported the share of
taxpayers with positive corporate income and the total number observations of each specification.
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Figure 1: Labor Income Tax Scheme: Before and After the Tax Reform

Notes: This figure displays the variation in the marginal tax rate introduced by the reform. The solid blue line indicates
the pre-reform tax schedule and the red dash line indicates the post-reform tax schedule. The regions delimited by gray
dash lines are the first control group, the first treated group, the second control group and the second treated group and for
each one is reported the delta log marginal tax rate. Taxable labor income is expressed in thousands of constant Uruguayan
Pesos.

.

Figure 2: Labor Income Distribution (2011) and the Tax Reform

Notes: This figure shows the labor income distribution in our sample in year 2011. The solid blue line indicates the threshold
where begin the tax liability and the solid red line indicates the top 1% income taxpayers. The regions delimited by gray
dash lines are the first control group, the first treated group, the second control group and the second treated group. Taxable
labor income is expressed in thousands of constant Uruguayan Pesos.
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Figure 3: Tax Variation Created by the 2012 Reform

Notes: This figure shows the labor income distribution in our sample in 2011. The dash blue line indicates the effective tax
rate in the pre-reform period for labor base and is based on the assumption that taxpayer contributes by 15% to the social
security system up to the legal limit, 6% to the health insurance up to the legal limit and deducts a child care for one kid.
The dash red line indicates the effective tax rate in the post-reform period for labor base and has the same assumptions of
the pre-reform case . The dash green line indicates the corporate effective tax rate in the ficto regime and the dash yellow
line indicates the capital effective tax rate for utilities. The regions delimited by gray dash lines are the first control group,
the first treated group, the second control group and the second treated group. Taxable labor income is shown in thousands
of constant Uruguayan Pesos.

.

Figure 4: Evolution of Top Income Shares in Uruguay (2009-2014)

Notes: This figure shows the income shares for different top incomes threshold. The income shares are based on an income
measure including labor income, corporate income, and capital income. To compute each threshold, we use all the regular
taxpayers provided by the Uruguayan IRS, despite the fact that in our study many of these taxpayers have been exiled for
different reasons
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Figure 5: Tax Bracket Persistence Rate for Treatment and Control Group

Notes:This figure shows the persistence of taxpayers in the control and treated group throughout the period of analysis. The
persistence rate is calculated as the ratio of taxpayers who stay in the same group from one year to the next over the total
of taxpayers in each group.

.

Figure 6: Reported Labor Income: Treatment and Control Groups (year 2011=100)

Notes: This figure shows the reported labor income for treated and control groups for a balanced panel of taxpayers. Treated
groups are those affected by the 2012 tax reform while control groups are taxpayers with no changes in their marginal tax
rate. Labor income are normalized to 100 in both groups.
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Figure 7: Reported Labor Income - Wage Earners: Treatment and Control Groups (year
2011=100)

Notes: This figure shows the reported labor income for treated and control groups for a balanced panel of wage earners
taxpayers. Treated groups are those affected by the 2012 tax reform while control groups are taxpayers with no changes in
their marginal tax rate. Labor income are normalized to 100 in both groups.

.

Figure 8: Reported Labor Income - Self- Employed: Treatment and Control Groups (year
2011=100)

Notes: This figure shows the reported labor income for treated and control groups for a balanced panel of self-employed
taxpayers. Treated groups are those affected by the 2012 tax reform while control groups are taxpayers with no changes in
their marginal tax rate. Labor income are normalized to 100 in both groups.
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Figure 9: Percentage of Taxpayers that Report Positive Labor Income, 2010-2014

Notes: This figure shows the percentage of taxpayers that reported positive labor income for treated labor income, treated
any income and control labor income groups for a balanced panel of taxpayers. Treated labor income groups are those affected
by the 2012 tax reform, treated any income are those who their labor income are affected by the reform, but displaying their
total income, while control group are taxpayers with no changes in their marginal tax rate. All incomes are normalized to
100 in both groups.

.

Figure 10: Percentage of Taxpayers that Report Positive Labor Income - Wage Earners , 2010-
2014

Notes: This figure shows the percentage of wage earners that reported positive labor income for treated labor income, treated
any income and control labor income groups for a balanced panel of taxpayers. Treated labor income groups are those affected
by the 2012 tax reform, treated any income are those who their labor income are affected by the reform, but displaying their
total income, while control group are taxpayers with no changes in their marginal tax rate. All incomes are normalized to
100 in both groups.
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Figure 11: Percentage of Taxpayers that Report Positive Labor Income - Self Employed, 2010-
2014

Notes: This figure shows the percentage of self employed that reported positive labor income for treated labor income,
treated any income and control labor income groups for a balanced panel of taxpayers. Treated labor income groups are
those affected by the 2012 tax reform, treated any income are those who their labor income are affected by the reform, but
displaying their total income, while control group are taxpayers with no changes in their marginal tax rate. All incomes are
normalized to 100 in both groups.
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Figure 12: Reported Capital Income and Business Income, 2010-2014

A. Taxpayers Reporting Only Business Income B. Taxpayers Reporting Only Capital Income

C.Taxpayers Reporting both Labor and Business Income D. Reported Total both Labor and Capital Income

Notes: This figures shows the percentage of taxpayers that reported only business income (panel A), only capital income
(panel B), both labor and business income (panel C) and labor and capital income (panel D) for treated and control groups
in a balanced panel of taxpayers. Treated groups are those affected by the 2012 tax reform while control group are taxpayers
with no changes in their marginal tax rate. All incomes are normalized to 100 in both groups.

.

33



APPENDIX

Earnings Responses of Top Labor Income to Tax Changes:
Evidence From a Tax Reform in Uruguay

Marcelo Bergolo, Gabriel Burdin, Mauricio De Rosa
Matías Giaccobasso, Martín Leites, and Horacio Rueda

January 2019

A.1 Additional Results: Tables

i



Table A.1: Intensive Margin Elasticities of Labor Income
All Workers Wage Earners Self-Employed

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

1. No pre-reform income control First Stage -0.194*** -0.173*** -0.179*** -0.165*** -0.222*** -0.184***
(0.005) (0.005) (0.006) (0.006) (0.010) (0.010)

F-statistic 8,033 4,282 6,517 3,812 1,810 667
Observations 27,259 27,259 19,701 19,701 7,558 7,558

2. Log base-year (period t) income First Stage -0.177*** -0.147*** -0.164*** -0.140*** -0.200*** -0.153***
(0.005) (0.005) (0.006) (0.005) (0.009) (0.009)

F-statistic 7,077 3,690 5,717 3,266 1,627 597
Observations 27,259 27,259 19,701 19,701 7,558 7,558

3. Splines of log base-year (period t) income First Stage -0.189*** -0.163*** -0.182*** -0.161*** -0.201*** -0.161***
(0.005) (0.005) (0.006) (0.006) (0.008) (0.008)

F-statistic 7,949 4,236 6,197 3,650 1,941 726
Observations 27,209 27,209 19,691 19,691 7,518 7,518

4. Spline of log t-2 income and spline of First Stage -0.160*** -0.137*** -0.155*** -0.137*** -0.171*** -0.134***
log deviation between t-2 and t incomes (0.004) (0.004) (0.006) (0.006) (0.007) (0.008)

F-statistic 6,595 3,342 5,162 2,876 1,613 583
Observations 21,749 21,749 15,819 15,819 5,930 5,930

Notes: This table shows the first stage coefficient of the instrumental variable , the standard error (clustered by individual , shown in parentheses) , the value of the F-statistic and the number
of observations for each regression in the intensive margin response. Odds columns are without sociodemographic controls and even columns includes them. The first set of income control does
not include pre-reform income control, while the second includes the log of income of base year. The third income control is a 10-piece spline of the log of base-year income and the fourth income
control is a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs between base-year income and income in the year prior to the base.
The columns 1 and 2 shows the estimation for all workers, while cols. 3 and 4 shows the estimations for wage earners and cols. 5 and 6 shows the estimation for self-employed workers.
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Table A.2: Extensive Margin Elasticities of Labor Income

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

1. No pre-reform income control First Stage -0.709*** -0.553*** -0.250*** -0.229*** -0.885*** -0.645***
(0.025) (0.024) (0.030) (0.027) (0.023) (0.028)

F-statistic 1,304 1,361 4,830 3,044 87 116
Observations 22,241 22,241 15,599 15,599 6,642 6,642

2. Log base-year (period t) income First Stage -0.685*** -0.437*** -0.214*** -0.173*** -0.870*** -0.528***
(0.025) (0.025) (0.021) (0.016) (0.024) (0.035)

F-statistic 1,333 1,174 4,741 1,739 91 153
Observations 27,811 27,811 19,504 19,504 8,307 8,307

3. Splines of log base-year (period t) income First Stage -0.720*** -0.506*** -0.198*** -0.177*** -0.896*** -0.620***
(0.025) (0.027) (0.015) (0.014) (0.023) (0.032)

F-statistic 1,430 1,365 5,267 3,133 104 120
Observations 2,7811 27,811 19,504 19,504 8,307 8,307

4. Spline of log t-2 income and spline of First Stage -0.681*** -0.459*** -0.177*** -0.155*** -0.841*** -0.555***
log deviation between t-2 and t incomes (0.024) (0.026) (0.015) (0.015) (0.023) (0.032)

F-statistic 1,283 1,131 4,660 2,610 99 106
Observations 22,241 22,241 15,599 15,599 6,642 6,642

Notes: This table shows the first stage coefficient of the instrumental variable , the standard error (clustered by individual , shown in parentheses) , the value of the F-statistic and the number
of observations for each regression in the extensive margin response. Odds columns are without socio-demographic controls and even columns includes them. The first set of income control does
not include pre-reform income control, while the second includes the log of income of base year. The third income control is a 10-piece spline of the log of base-year income and the fourth income
control is a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs between base-year income and income in the year prior to the base.
The columns 1 and 2 shows the estimation for all workers, while cols. 3 and 4 shows the estimations for wage earners and cols. 5 and 6 shows the estimation for self-employed workers.
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Table A.3: Income Shifting Elasticity to Business Tax base

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

1. No pre-reform income control First Stage -0.709*** -0.553*** -0.250*** -0.229*** -0.885*** -0.645***
(0.025) (0.024) (0.030) (0.027) (0.023) (0.028)

F-statistic 1,304 1,361 4,830 3,044 87 116
Observations 22,241 22,241 15,599 15,599 6,642 6,642

2. Log base-year (period t) income First Stage -0.705*** -0.553*** -0.250*** -0.229*** -0.884*** -0.645***
(0.025) (0.024) (0.030) (0.027) (0.023) (0.028)

F-statistic 1,368 1,325 5,153 3,104 88 110
Observations 27,811 27,811 19,504 19,504 8,307 8,307

Notes: This table shows the first stage coefficient of the instrumental variable , the standard error (clustered by individual , shown in parentheses) , the value of the F-statistic and the number of
observations for each regression in the income shifting to corporate business tax base response. Odds columns are without socio-demographic controls and even columns includes them. The first
set of income control does not include pre-reform income control, while the second includes the log of income of base year. The third income control is a 10-piece spline of the log of base-year
income and the fourth income control is a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs between base-year income and income
in the year prior to the base. The columns 1 and 2 shows the estimation for all workers, while cols. 3 and 4 shows the estimations for wage earners and cols. 5 and 6 shows the estimation for
self-employed workers.
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Table A.4: Income Shifting Elasticity to Capital Tax base

All Workers Wage Earners Self-Employed
(1) (2) (3) (4) (5) (6)

1. No pre-reform income control First Stage -0.709*** -0.553*** -0.250*** -0.229*** -0.885*** -0.645***
(0.025) (0.024) (0.030) (0.027) (0.023) (0.028)

F-statistic 1,304 1,361 4,830 3,044 87 116
Observations 22,241 22,241 15,599 15,599 6,642 6,642

2. Log base-year (period t) income First Stage -0.709*** -0.553*** -0.250*** -0.229*** -0.885*** -0.645***
(0.025) (0.024) (0.030) (0.027) (0.023) (0.028)

F-statistic 1,347 1,341 5,154 3,098 87 112
Observations 27,811 27,811 19,504 19,504 8,307 8,307

Notes: This table shows the first stage coefficient of the instrumental variable , the standard error (clustered by individual , shown in parentheses) , the value of the F-statistic and the number of
observations for each regression in the income shifting to capital tax base response. Odds columns are without socio-demographic controls and even columns includes them. The first set of income
control does not include pre-reform income control, while the second includes the log of income of base year. The third income control is a 10-piece spline of the log of base-year income and the
fourth income control is a 10-piece spline of the log of income in the year prior to the base year and a 10-piece spline of the difference in logs between base-year income and income in the year
prior to the base. The columns 1 and 2 shows the estimation for all workers, while cols. 3 and 4 shows the estimations for wage earners and cols. 5 and 6 shows the estimation for self-employed
workers.
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