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Abstract

We argue that in young democracies, wealthy elites can limit their taxes by con-
straining the fiscal capacity of the state. Corrupting local officials and undermining
fiscal capacity are some of the mechanisms by which high-income earners can lower
their own tax liabilities, even when voters favor higher de jure levels of taxation. The
incentive to undermine fiscal capacity is especially compelling when inequality is high,
as the median voter is likely to support higher progressive taxation and redistribu-
tion. Using data from over 5, 500 Brazilian municipalities, we show that localities with
higher levels of inequality accrue less revenue from local property taxes. These results
are robust to estimating a number of cross-sectional models, as well as panel models
with time and municipal fixed effects. Moreover, we show that municipalities with high
levels of inequality are less likely to apply to a federal grant program to increase their
capacity to collect taxes.
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Scholars often presume that governments can enforce their preferred fiscal policies. This
assumption has been empirically proven to be false, as governments’ ability to collect taxes
varies dramatically around the world. What explains these differences across countries, and
who might have an interest in maintaining low levels of tax capacity that make evasion
easier?

One of the key research questions in political economy is why some countries redistribute
more than others (e.g., Acemoglu et al., 2015). In particular, why do many democracies
with high levels of inequality redistribute far less than the Meltzer-Richard-Romer models
would lead us to expect (Romer, 1975; Meltzer and Richard, 1981)7

Most of the research on redistribution starts with the assumption that states are capa-
ble of efficiently collecting taxes and redistributing income, and thus focuses on examining
the timing and impact of government decisions to implement redistributive policies. More
recent studies have argued that political and economic elites in formerly autocratic regimes
may undermine future political processes and limit political choices through institutional
designs (Ardanaz and Scartascini, 2013; Albertus and Menaldo, 2014) or low state capacity
(Acemoglu et al., 2015). Therefore, even if democratic polities are firmly in favor of redis-
tributive policies, institutions and bureaucratic legacies may undermine the political and
administrative process to de facto block redistribution.

In this paper, we investigate the idea that economic elites in democracies can undermine
the state’s ability to collect revenues and that they to do so when levels of inequality are
high. Specifically, we ask whether local economic and political elites can undermine efforts
to increase taxation in democracies by inhibiting the ability to collect taxes.

We think of the state’s capacity to enforce tax policies as endogenous and argue that when



citizens vote for higher taxes, economic elites (the wealthy) have incentives to undermine
the state’s ability to collect taxes. The higher the equilibrium level of redistribution would
be in a world with perfect tax collection, the stronger is the incentive for economic elites
to erode the state’s fiscal capacity. Weakening the state’s administrative and tax capacity
gives economic elites a mechanism with which to constrain policy choices and de facto levels
of taxation outside the political system.

To investigate the theoretical argument, we use data on tax revenues from over 5,500
Brazilian municipalities. We show that, controlling for a variety of other factors, localities
with higher levels of inequality raise less revenue from local property taxes. These results
are robust to estimating a variety of cross-sectional models for 2000 and 2010, as well as
panel models with time and municipal fixed effects. We also show that municipalities with
high levels of inequality were less likely to apply to a federal grant program to increase their

local tax capacity.

Fiscal Capacity & Public Spending

Research in political science and economics often starts with the premise that in democratic
polities, higher economic inequality ought to be associated with political demands for redis-
tribution. Much of this work builds on the seminal model developed by Meltzer and Richard
(1981), who showed that as the difference in mean income and income of the median voter
increases, levels of taxation and redistribution should rise. The idea that democracy can and
would be used for redistribution when inequality exists is not new, however, and goes at least
as far back as Marx. While the Meltzer-Richard model is only one specific formalization,

we expect rational voters in democracies to vote for higher taxation and redistribution as



long as their marginal benefit from higher rates is positive. When taxes are linear or pro-
gressive, poorer citizens ought to prefer higher taxes than the rich. More so, if the benefit of
government spending is higher for poor than rich voters, the optimal tax rate for the poor
increases. Contrary to these expectations, empirically there is little evidence that inequality
is associated with higher redistribution in democracies (e.g., Benabou, 1996; Perotti, 1996;
Kenworthy and Pontussen, 2005).

The lack of empirical support for the Meltzer and Richard (1981) model at the cross-
national level is frequently noted. Some factors that possibly condition the relationship
between inequality and redistribution are differences between social insurance and redis-
tributive policies (e.g., Moene and Wallerstein, 2001), institutional structures (e.g., Persson
and Tabellini, 2003; Iversen and Soskice, 2006), religion (Scheve and Stasavage, 2006), and
ethnicity (Alesina and Glaeser, 2004). More recently, scholars have argued that politics
in authoritarian regimes can have lasting effects on fiscal policies, potentially long after
the transition to democracy. Albertus and Menaldo (2014), for example, argue that auto-
cratic elites can shape the institutional design of subsequent democracies to influence and
shape future politics — i.e., by influencing the “rules of the game” (Albertus and Menaldo,
2014). Ardanaz and Scartascini (2013) contend that higher inequality leads to more legisla-
tive malapportionment, which makes enacting redistributive policies more difficult once the
democratic regime is established.

While the design of political institutions with many veto points is one strategy to inhibit
redistribution in democracies, undermining state capacity with the goal to keep the state
from collecting revenue may be an equally compelling strategy. Economic elites may cripple

the political process by stifling the state’s ability to raise revenue. Theoretical models show



that non-democracies with higher levels of income inequality should see lower investment in
state capacity (Besley and Persson, 2011).

Similarly, Acemoglu and Robinson (2008) argue that possible changes in de jure political
institutions give economic elites reasons to invest in subverting the state, to “capture democ-
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racy” and gain influence over policy decisions. An inefficient state with corrupt (“captured”)
bureaucrats may be a valuable strategy for economic elites to safeguard themselves against
the political power of the masses (Acemoglu, Vindigni and Ticchi, 2011).

In line with these explanations, we argue that economic elites in democracies can exploit
and further weaken the state’s ability to collect revenue in an effort to block taxation de-
manded by voters. We contend that in democratic systems, rich or wealthy citizens can keep
levels of taxation low, using both democratic and undemocratic means. The wealthy have
incentives to ensure that their interests are (over) represented and that taxation is limited.
One way to do so is by undermining the state’s ability to collect taxes, i.e., by constraining
its fiscal capacity. Raising taxes is a complicated undertaking that involves collecting large
amounts of data and requires a functioning and efficient bureaucracy (Besley and Persson,
2009). Yet many governments cannot enforce the tax policies chosen by their governing bod-
ies (Bird and Zolt, 2008; Gordon and Li, 2009). In such settings, wealthy residents may have
strong incentives to undermine the state and limit their personal tax payments by lowering
the state’s ability to collect taxes.

To illustrate our argument, consider a theoretical society with rich (r) and poor (p)
citizens, in which the median voter sets the de jure tax rate and is a member of the poor.
Both wealth and income are taxable. Assume all revenue is used to finance a public good,

such as education, or used as direct transfers. Assuming the median voter is decisive, she
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should vote for higher taxes until the marginal benefit from the financed public good is
equal to her marginal cost of taxation. If taxes are not regressive and revenue is used for
public goods or transfers, then the optimal tax rate at which the marginal benefit equals the
marginal cost for the poor rises with increasing inequality.

As the tax becomes more progressive and spending benefits poor citizens more than
the rich, the effect of inequality on the tax rate ought to be more pronounced. Thus,
in accordance with the standard theory, if citizens vote rationally and based on income,
we should see higher levels of de jure taxation in states with higher levels of inequality.
On the other hand, the difference between pre- and post-tax income of the wealthy elite
would increase with higher levels of inequality. With this standard argument in mind, one
could hypothesize that higher inequality leads to higher taxation (i.e., de jure tax rates) in
democracies.

The distinction between de jure and de facto taxation is important for our theoretical
argument. As taxes have to be administered and collected, de jure tax rates must not
translate into the same de facto level of taxation. For example, with a de jure tax rate of
15%, even the most efficient and effective tax administration does not achieve 15% realized
revenue. We define the de facto tax rate as the actual share of the tax base that is collected
in taxes. As the capacity of the tax administration decreases, the difference between de jure
and de facto tax rates becomes greater.

In a democracy with weak administrative capacity and firm entrenchment of the wealthy
in the political process, elites have strong incentives to undermine the state’s ability to collect
taxes. Asoutlined above, when inequality is higher, the de jure tax rate is likely to rise. When

de jure tax rates increase, however, it becomes more profitable for economic elites to combat



the state’s ability to assess their tax liabilities or to influence the political process through
other means. Alternative avenues for influence could include bribing local tax officials who are
responsible for tax assessment, placing cronies in essential positions in the local bureaucracy,
or impeding the purchase of necessary tools to make tax collection more efficient. Thus, in
sufficiently weak states, we contend that economic elites can undermine tax collection, and
the motivation to do so increases with higher levels of inequality.

We expect these tactics to be more likely in the context of highly progressive taxes. As
a given tax becomes more progressive, the rich pay a higher share of tax revenue, which
increases their motivation to fight tax collection. The difference between de jure and de
facto rates should thus be more significant for more progressive taxes. Similarly, as spend-
ing benefits the poor more, we expect the relationship between inequality and the de jure
taxation to become stronger, again raising incentives for elites to fight taxation.

Based on this theoretical argument, we develop our central hypothesis. Specifically, we
expect that higher inequality is associated with less fiscal capacity, and therefore less de
facto tax revenue. Our approach contrasts with the above outlined traditional hypothesis

that higher inequality is associated with more tax revenue.

Research Design: The Case of Brazil

In this paper, we use data on tax collection from over 5,500 Brazilian municipalities to
investigate the empirical argument. There are several reasons for using the case of Brazil
and its municipalities as the unit of analysis.

The democratization of Brazil in the mid-1980s advanced the country socially and polit-

ically (Oliven, Ridenti and Brandao, 2008). There are now few barriers to voter registration



(Limongi, Cheibub and Figueiredo, 2015), and compulsory voting ensures a turnout close to
80% (Nicolau, 2012). Since its transition to democracy, Brazil has been known for its high
levels of income inequality, making it one of the most unequal democracies in the world. In-
equality has been surprisingly resilient and stable throughout the transition from the military
dictatorship (1964-1985) to the new democratic regime (Barros, Henriques and Mendonga,
2000; Souza and Medeiros, 2015).

The relatively recent transition to democracy and the persistence of inequality are two
reasons that make it an intriguing case with which to investigate our argument. If the
standard arguments were correct, we would have expected a stark increase in redistribution
and taxation after Brazil’s democratization in the 1980s. The argument we make above is

one possible explanation for why this has not been the case.

The Case for Studying Municipalities

The Brazilian federative union is composed of 26 states and the federal district. Brazil
has 5,570 municipalities, its lowest level of government, which have more political auton-
omy than localities in any other Latin American country (Nickson, 1995; Rodriguez and
Veldsquez, 1995). Most political responsibilities lie with the federal union or states, yet the
1988 constitution gave substantial autonomy to the municipalities (Andrade, 2007; Baioc-
chi, 2006; Samuels, 2004). In line with the increase in political authority, municipalities can
institute and collect taxes within their jurisdiction and use the revenue to implement local
policies (Arretche, 2004; Andrade, 2007).

The municipalities are largely funded by transfers from the federal and state governments.

These transfers have significantly declined, however, leading to budget shortfalls and low



revenues in many municipalities. One of the most critical local tax sources is the taxation
of property and land in urban areas, the Imposto Predial e Territorial Urbano (IPTU): the
urban land and building tax. This tax is solely available to municipalities, and its importance
as a local revenue source has increased significantly (De Cesare and Ruddock, 1999).

We aim to investigate whether elites use low levels of administrative capacity, as well
as undermine it further, to limit their taxation. To do so, we focus on the case of the
property tax in Brazilian municipalities. While the IPTU is one of the principal sources of
local revenue in Brazil (property taxes represent an average of 30% of the local tax revenue)
(Smolka and Furtado, 1996; De Cesare and Ruddock, 1999), comprehensive studies of this
tax indicate that it is still overlooked and has unrealized potential (De Cesare and Ruddock,
1999; Afonso and Aratjo, 2006; Afonso, Araijo and Nébrega, 2013).

While property taxation is a tax on wealth, we believe our theoretical argument, which
is primarily about income inequality, still applies here. The IPTU is the second most im-
portant local revenue source available to municipalities (Afonso, Aratjo and Nébrega, 2013)
and has the potential to be highly progressive. Therefore, if voters observe high levels of
inequality and as a result demand more taxation and spending, the IPTU is the primary
local mechanism to raise these funds. Moreover, administration of the property tax requires
high administrative capacity (Bahl and Martinez-Vasquez, 2008; Kelly, 2013), making it a
worthwhile endeavor for elites to engage in actions to undermine the collection of these taxes.

The distributive effects of the tax and relevant spending instruments are similarly im-
portant. We have strong reason to believe that the property tax is progressive by design,
and that municipal spending largely benefits the poor. First, after the new constitution was

enacted in 1988, a progressive property tax system was considered a potential policy mech-



anism to overcome urban social inequalities and attain equity (De Cesare, 2012; De Cesare
and Smolka, 2004; Carvalho, Jr., 2015). After a period of legal ambiguity, a constitutional
amendment was passed in 2000, that explicitly allowed progressive tax rates for the IPTU
(Carvalho, Jr., 2013). In reality, however, the IPTU has been found to be a regressive tax
(Carvalho, Jr., 2006, 2015; Afonso, Aratjo and Nébrega, 2013).

Several causes for the regressivity of the IPTU have been suggested. Directly in line with
our argument, one significant reason for its regressive nature is the poor collection of the
IPTU. This is due to administrative mismanagement, administrative inefficiency, the high
cost of maintaining the property register, and the discrepancy between the government’s real
estate evaluations and their market value (De Cesare, 2005; Carvalho, Jr., 2006, 2015). Tax
exemptions for large companies and tax evasion are also responsible for the high regressivity
(De Cesare and Smolka, 2004; Carvalho, Jr., 2006).

De Cesare (2005) and Afonso, Aratdjo and Nébrega (2013) found that changes in IPTU
rates depend on the approval of councilors in the municipal legislature. Not surprisingly,
property owners in wealthier areas regularly resist higher rates, and even more so if the rev-
enue will be invested in poorer areas of the municipality (De Cesare, 2005; Afonso, Aratjo
and Nobrega, 2013). Similarly, organized groups of landowners tend to pressure public
authorities to minimize their fiscal burden (Afonso, Araijo and Nébrega, 2013). This is ex-
acerbated by the fact that new valuations of properties have to be approved by the municipal
legislatures, giving the wealthy an avenue to undermine the administrative process of tax
collection (Carvalho, Jr., 2013). Thus, at least part of the regressivity of the IPTU is due to
differences in the de jure and de facto tax rates.

If properly enforced, the IPTU has the potential to be redistributive and the exact



mechanisms outlined in this manuscript, i.e., elite resistance against higher taxes, are at
least partially responsible for its regressivity. In addition to the potential progressivity of
the tax itself, government spending at the municipal level primarily benefits the poor. In
other words, the marginal benefit of additional spending is higher for the poor than the rich.
For example, the most significant share of local budgets is spent on education, with health
spending being second. Municipalities primarily finance preschools and primary schools as
well as education infrastructure and school lunches (Gadenne, 2017).} While not directly
redistributive transfers, we contend that spending on these goods is redistributive in nature
and has greater benefits to poorer segments of society.

In line with our argument, Gadenne (2017) finds that investments allocated to modernize
local tax administrations do increase tax revenue. The additional income is spent on the
provision of public goods, with three-quarters of the extra revenue going towards public
education. This results in an eight percent increase in locally-funded school infrastructures

and six percent more children enrolled in municipal schools (Gadenne, 2017).

Measuring Fiscal Capacity Using the Property Tax

Property taxes are difficult to enforce for both administrative and political reasons (Bahl and
Martinez-Vasquez, 2008; Kelly, 2013). According to Kelly (2013), we can decompose total
property tax revenue into two parts. First, the total level of potential revenue, which equals

the tax rate applied to the total tax base, i.e. de jure tax rate above. The second, equally

LAccording to data from the Brazilian Ministry of Finance (National Treasury (DFOFM), 2017), the
share of public goods spending that goes to education and health grew from 25% and 11% in 1990 to 34%
and 17% in 2000, and 41% and 32% in 2010, respectively.
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important, determinant of total revenue is made up of “administration-related variables.”
These variables are the coverage ratio, i.e., the share of properties captured in the munici-
pality’s registry; the valuation ratio, i.e., the ratio of valuation in the taxpayer registry to
the market valuation of properties; and the collection ratio, i.e., the percent of levied taxes
that are collected. While tax rates and the base are both relevant determinants of the tax
revenue collected by the state, the administrative capacity is fundamental for property taxes
to raise significant revenue (Kelly, 2013; Bahl and Martinez-Vasquez, 2008).

Calculating IPTU liability (i.e., the valuation) requires several types of information, such
as property size, location of the property, property use, front and backyard area, property
construction standard, etc. (Carvalho, Jr., 2006). Before valuation, properties must be reg-
istered in the municipal cadaster. Carvalho, Jr. (2006) estimates that only 60% of the urban
real estate in Brazil is registered. Another important aspect of property tax collection is the
frequency of assessment, i.e., how often does the administration update/assess the value of
properties? The Brazilian central government recommends evaluating property values every
five years, with yearly adjustments. The guidelines do not seem to be regularly followed,
however. For example, while Porto Alegre in the 1990s had more regular assessments than
other municipalities, the assessed values of residential properties were only 19.2% of their
sales prices (De Cesare, 2012).

While it is almost impossible to accurately and reliably measure fiscal capacity, we use
realized property tax revenue as a proxy for local fiscal capacity. We assume that given the
control variables included in the regression models below, at least some of the variation in the
policy-related variables are held constant across our cases. For example, we include controls
for local GDP, population size, and share of the rural population, which ought to explain
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differences in the tax base. We add controls for revenue needs (i.e., transfers from the federal
government, oil revenue) and political determinants (left-leaning mayors), which should at
least partly account for differences in tax rates.? Lastly, we discuss some robustness checks
based on smaller samples with more direct measures of administrative capacity.

Kelly (2013, 147) identifies the incompleteness of property registries (cadasters) as the
most pressing administrative issue when it comes to property tax collection in developing
countries, with a lack of “necessary political will to collect and enforce the property taz”
(emphasis added) as an additional major hurdle. Anecdotal evidence suggests that munici-
palities in Brazil find it difficult to increase their administrative capacity. As De Cesare and
Ruddock (1999) point out, wherever localities aim to increase the quality of assessment and
revenue of the property tax, they are met with strong opposition. Qualitative evidence of
tax fraud and incompetence in local government tax collection is easy to find. For example,
in 2014, the public prosecutor’s office of Sao Paulo was investigating companies suspected of
carrying out a fraud scheme in the city’s IPTU collection in partnership with tax collectors
(IPTU inspectors). The inspectors calculated the correct tax, but recorded only half the
area when visiting buildings. The other half of the tax was paid as a bribe to the inspectors.
While the bribe was paid once, the scheme guaranteed a tax bill that was 50% of the de jure
amount for all subsequent years (Estadao, 2014).

Similarly, a group of employees in the Sao Paulo City Hall was accused of fraud and
irregularities concerning charges of the Service Tax and the IPTU. Members of the group

defrauded the IPTU, by making changes to the cadaster, which was estimated to have cost

2Unfortunately, complete data on tax rates at the local level are not available.
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city hall about half a billion Brazilian reais (approximately 160 million $US in today’s value)
(G1-Globo, 2013).

Other examples of fraud and local difficulties with tax collection include charges of public
servants making improper changes to the collection system (G1-Globo, 2012), fraud schemes
in the city of Campinas (collection of less than 10% of property values), and the municipality
of Taboao da Serra (Folha de Sao Paulo, 2011). These tax evasion schemes cost at least R$
15 million for Campinas (Folha de Sao Paulo, 1999) and caused a minimum loss of R$10
million to Taboao da Serra, a municipality with more than 250,000 inhabitants (Folha de
Sao Paulo, 2011).

Some reader may question the use of property tax at the local level as the unit of analysis.
The majority of taxes are levied at the federal level, which raises the question whether elites
would try to undermine local capacity. We believe that the collection of local property taxes
is nevertheless highly relevant for this study. First, these taxes, if properly enforced, are
likely to be progressive. Based on the theoretical argument, all else equal, elites ought to
prefer paying lower property taxes. Additionally, undermining the local property tax admin-
istration in the respective municipality is most likely easier and less costly than attempting
to do so at the federal level. Thus, the marginal benefit of undermining tax capacity may
be highest at the local level. While we lay out a general argument above, we believe that
if it holds true, we should find evidence of these processes at the local level. Given the
large variation in inequality and tax revenues in municipalities across Brazil, we think these

represent an excellent test case for our argument.
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Empirical Strategy: Data & Models

To investigate whether high-income earners use low levels of fiscal capacity to limit redis-
tribution and taxation in high-inequality municipalities, we collected data on tax revenues,
political, and socioeconomic variables for the years 1990, 2000, and 2010 from different
sources. The dependent variable, our proxy for fiscal capacity at the local level, is the prop-
erty tax revenue collected by municipalities. The measure of revenue collection comes from
the Brazilian Ministry of Finance, released by the National Treasury Secretariat, and is made
available by the Institute of Applied Economic Research (IPEA, 2016).3

Brazil exhibits high geographic variation in both inequality and tax collection. Our
preferred measure of income inequality in the municipalities, the Gini coefficient, ranges from
0.28-0.8 in Brazil for 2010. The use of subnational data allows us to hold many variables
constant across observations. For example, we do not have to worry about differences in the
political system affecting our results.

We include several control variables in the regression model to account for possible con-
founders and partial out tax rates and tax base. First, we add a control for municipal GDP
to account for the fact that higher inequality may be caused by increasing incomes, while

more affluent municipalities have a larger tax base, and are more likely to be more efficient at

3Based on personal communication with IPEA, some ambiguity about the meaning of zeros in the IPTU
revenue data exists. It is possible that some observations with a value of zero are actually missing data,
while for other observations the zeros are meaningful values that indicate zero revenue. This issue mostly
applies to the panel model. We use the original data in the main text but undertake additional robustness

checks in the online Appendix in section F.
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revenue collection. We also control for population size. Brazilian municipalities are hetero-
geneous regarding their size, economic condition, and capacity to tax. Studies have shown
that municipal size is positively correlated with property tax revenue (Gomes, Alfinito and
Albuquerque, 2013; Avellaneda and Gomes, 2014). Both of these measures were gathered
from the Brazilian Institute of Geography and Statistics (IBGE, 2016).

Since municipalities are only allowed to collect property taxes from urban areas, it is
pertinent for us to account for differences in urbanization. Hence, we control for the share
of the population living in rural areas. We also include a measure of municipal spending
on housing and urbanization. The inclusion of this variable is important, as spending on
housing and urban development affects real estate evaluations and increases the base for
calculating the IPTU tax. A second relevant fiscal variable included in our models is the
level of transfers from both the federal and state governments to each of the municipalities
(Brollo et al., 2013; Litschig and Morrison, 2013). Data on transfers and housing spending
was gathered from the Institute of Applied Economic Research (IPEA, 2016). Additionally,
we control for municipal revenue from oil exploration (royalties). Royalty payments made to
municipalities in which oil has been discovered and explored increased from R$167 million in
1997 to R$4.7 billion in 2008 (Monteiro and Ferraz, 2012). Royalty payments are associated
with an increase in the number of municipal employees (Monteiro and Ferraz, 2012) and
municipal revenues (Caselli and Michaels, 2009). Similar to intergovernmental transfers, we
expect that royalties from oil exploration undermine local governments’ incentives to increase
their own revenue capacity and may also affect inequality.

In addition, in our cross-sectional models, we include an indicator variable with a value

of 1 if the mayor of the municipality is from a left party, and 0 otherwise. The inclusion
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of this variable is an attempt to understand whether left-leaning parties are more likely to
raise the fiscal capacity/redistributive taxation and whether they are able to achieve this
goal. Given our theoretical argument, we do not expect left-leaning party governance to
have a strong effect on de facto tax revenue. Additionally, this control may partial out some
of the differences due to de jure tax rates. Political data were collected from the Superior
Electoral Court (TSE do Brasil, 2016), and leftist parties were classified based on surveys
and roll-call vote studies of Brazilian legislators (Power and Zucco Jr., 2009, 2012; Samuels
and Zucco Jr., 2014; Saiegh, 2015).

We were able to collect these variables for the years 2000, 2010, and approximately 1990.
We first estimate cross-sectional models for both 2000 and 2010. We estimate standard or-
dinary least squares (OLS) regressions for the cross-sectional models, but calculate standard
errors clustered by states. The dependent variable (IPTU revenue) and the independent vari-
ables housing, GDP, transfers, oil revenue, and population were log transformed to reduce
the right-skewness of their distributions.*

In addition to the cross-sectional models for two time periods (2000 and 2010), we also
estimate a panel model for 1991, 2000, and 2010, in which we include municipal and year

fixed effects. Using the unit-specific intercepts, we aim to control for unobserved confounders

that do not vary over time or across units.

4To avoid creating missing values, prior to taking the log we add 1 to the values of IPTU, housing, oil

revenue, and transfers variables.
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Empirical Analysis: Results and Discussion

Figure 1 illustrates our general findings in the cross-sectional models. The plot displays the
coefficient estimates for our cross-sectional model for 2010 with standard errors clustered by
state.?

Our results consistently lend support to our hypothesis. Particularly, the coefficient for
inequality (Gini) is estimated to be negative and is statistically significant in all models.
Higher inequality is associated with lower property tax revenue, i.e, as inequality rises a
municipality’s ability to collect IPTU from its citizens decreases. For example, according to
the results displayed in Figure 1, holding all covariates at their median value and increas-
ing inequality from the 25th percentile value (0.45) by one standard deviation (to 0.52) is
associated with a decrease in logged IPTU revenue from 10.92 to 10.49.

In line with our expectations, the coefficient for GDP is precisely estimated and positive,
which indicates that richer municipalities can raise more revenue from property taxes. In
contrast, the larger the share of the population living in rural areas, the lower the revenue
from the IPTU.

The results for population size are somewhat surprising. Higher population size may

be associated with lower revenues. The estimates for intergovernmental transfers are also

5Table A.1 in the Appendix presents the estimation results for six different models for the 2000 and 2010
data. All models were estimated using OLS. Models 2 and 4 were estimated computing robust standard
errors, and Models 3 and 6 were estimated computing standard errors clustered at the state level. We also
estimate all models based on data that is multiple imputed using Gaussian copulas (Hoff, 2007). The results

are shown in Table A.2 in the Appendix and suport the results presented here.

17



Dependent Variable: IPTU Revenue
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Figure 1: Coefficient Estimates from Model 6 of Table A.1 in Appendix A. Cross-Sectional
Model for 2010 with non-imputed data. Standard errors clustered by state. Dependent
variable: IPTU revenue in Brazilian reais (logged). The negative and significant estimate for
Gini indicates that, as inequality increases the state’s ability to raise revenue from citizens
decreases substantially.

not precisely estimated in models with clustered standard errors. The results do indicate
that municipalities that are more dependent on transfers collect lower revenues from the
IPTU. These results are similar to our findings for oil revenue. Throughout all models, the
coefficient for oil revenue is estimated to be negative, but the precision of the estimates varies
across the different models. Also as expected, mayors from left-leaning political parties are
not associated with higher revenues: the coefficient for leftist party mayor is very small,
inconsistent, and estimated with high uncertainty.®

In the Supplementary Online Appendix in section B, we provide additional evidence for

6As an additional robustness check, Table A.3 in the Appendix displays the results from four spatial
autoregressive models. Overall, the results from the spatial models are consistent with the findings presented
above.
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the robustness of these results by adding several potentially relevant controls and estimating
bivariate models without controls. The results do not change subtantially for any of these
specifications. The effect of inequality remains negative and significant when we add controls
for voter turnout, competitiveness of the mayoral race, other municipal tax revenues, share
of the population vulnerable to poverty”, share of municipal GDP produced in the industrial
sector, number of families that benefit from the cash transfer program (Bolsa Familia), or
the size of the cash benefits. The estimated effect of inequality is negative and statistically
significant in all of these specifications, except when we include total logged cash benefits
paid out and cluster standard errors by state. In that particular model, the coefficient on
inequality is significant only at the 10% level. Lastly, we can add GDP growth over the
previous decade to our cross-sectional models and the results remain substantially the same.

To provide further evidence for the robustness of our results and alleviate concerns about
the dependent variable, we also estimate several models with other potential measures of
fiscal capacity at the municipal level. For some of these, however, the sample size is reduced
significantly. The results are presented in section C in the Appendix. First, we show that the
cross-sectional results are robust to calculating our dependent variable as the ratio of IPTU
revenue to municipal GDP or as a ratio to total municipal tax revenue. We also provide
the results when using revenue from a different local tax source (ITBI, a tax on property
transfers) as the dependent variable. The results do not change substantially.

Lastly, we also create a variable measuring the ratio of registered properties for which the

property tax was paid to total registered properties (collection rate). These data are collected

"Variable is defined as the share of the population with incomes less than R$255.00 a month.
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for 1998. While imperfect, we use this measure as an alternative dependent variable for our
cross-section of 2000 (the closest year for which we have data). Again, the relationship with

inequality is estimated to be negative and significant.

Panel Model Estimation

So far, we have shown that across different municipalities, higher inequality is robustly
associated with less municipal revenue collected from property taxation. These findings
lend support to our theoretical argument that in higher-inequality districts, wealthy elites
undermine the state’s ability to collect taxes. The results are robust to including many
potential confounders as controls.

Nevertheless, other potential factors may affect both tax capacity and inequality. In this
section, we present evidence based on a simple panel model at the municipal level for 1991,
2000, and 2010, with both municipal and year fixed effects.® By including both municipal
and time fixed effects we can control for unobservables at the municipal level that do not vary
over time, as well as shocks in time that do not change across the different municipalities.?
Given these additional parameters, the results from the three-period panel model can serve

as an additional check on the results presented above.

8Since several variables are not available for 1990, we use 1991 as our earliest observation. In addition,
we could not find data for municipal GDP for the early 1990s. We thus have to rely on a GDP measurement
from 1985 in the panel data for 1991.

9Since inequality within a municipality may also create incentives to redraw municipal boundaries, we
conduct an analysis using a sub-sample based on municipality age. The results, presented in Appendix E,

indicate that a possible split of municipalities due to high inequality does not seem to be driving our results.
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We specify the following model for the three-period panel data:

Vit = 0 + v + BXie + 0Gi + €, (1)

where «; and ~; are municipality- and year-specific intercepts, Xj; is a matrix of time-varying
covariates, and 3 is a vector of the corresponding estimated coefficients. Gj; is the main
variable of interest, the Gini coefficient for municipality ¢ at time ¢. Based on our theoretical
argument, we expect its coefficient  to be negatively signed. We present the results based
on standard errors clustered at the state level.

Figure 2 displays the results from the three-period panel model. Growth in population
and transfers over time are associated with higher levels of tax revenue and the 95% confi-
dence intervals do not include zero. The coefficients for GDP, share of the rural population,
and logged spending on housing are very close to zero and not significant at conventional
levels. Most importantly, the coefficient for inequality is negative, and its 95% confidence
interval does not cover zero. An increase in inequality over time is associated with less mu-
nicipal revenue from property taxes. This finding gives additional credence to the theoretical
argument.'?

As a robustness check, we estimate the same model in a two-period panel for 2000 and

2010.1* Surprisingly, once we add year fixed effects, the coefficient for inequality is estimated

10Some of the municipalities in our sample were created after 1990. We, therefore, subset the data to those

municipalities created prior to 1985. The results remain the same if we do not subset.

UFor the two-period panel model, we subset the data to municipalities created before 2000 (results shown

in Table D.1 in the Appendix).
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to be positive in the two-period model with controls (2000 and 2010). This suggests that a
something changed in high inequality municipalities between 2000 and 2010. It is possible
that the introduction of the federal cash benefits program Bolsa Familia in 2003 led to these
changes, though there is no clear way to test this. Since Bolsa Familia was started in 2003,
we can not include it as a covariate in the panel models. As we discussed above, however,
the results in the cross-section for 2010 are robust even when controlling for Bolsa Familia
benefits. 2

As with the cross-sectional model, we estimate the three-period panel model as a bivariate
model with unit and year fixed effects. We also add a linear time trend and a quadratic time-
trend to the three-period panel model. The results remain the same. Lastly, we estimate
the two-period panel model using data on the collection rate (i.e., the ratio of paid to levied
taxes) for 180 municipalities. These data were originally collected by Carvalho, Jr. (2017).
Our general finding: a significant and negative relationship of inequality with fiscal capacity
remains. On average, the greater the inequality, the smaller the IPTU collection rate. The

results of these robustness checks are presented in section D of the Appendix.

12We thank an anonymous reviewer for alerting us to the possible effects of the Bolsa Familia program.
Table D.1 in the Appendix also displays the results for both panel models when the data are multiple imputed
using Gaussian copulas (Hoff, 2007). The results are mostly unchanged, and in fact, the effect of inequality

on property tax revenue is estimated to be stronger.
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Dependent Variable: IPTU Revenue
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Figure 2: Coefficient Estimates from Model 1 of Table D.1 in Appendix D. Panel Model
(1991, 2000, 2010) with year and municipal fixed effects, standard errors clustered at the
state level. Dependent variable: IPTU revenue in Brazilian reais (logged). The results
are consistent with the cross-sectional model, indicating that increases in inequality are
associated with lower capacity to collect taxes.

Selection on Unobservables

In this section, we briefly discuss a sensitivity analysis of the regression results, as suggested
by Oster (2017). We estimate how strong selection on unobservables compared to observ-
ables would have to be if the effect of inequality is due to bias. Two concepts are required.
The first is the “relative degree of selection on observed and unobserved variables” (9), i.e.,
how much more important are the variables included in the regression models compared to
unobservables. Generally, Oster (2017) suggests considering results to be robust if § > 1.
Secondly, R,,q. is defined as the maximum attainable R? for the particular regression, if all

relevant variables were included. Of course, the most conservative test is with R,,.. set to
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one, the highest possible R?. Based on empirical evidence using the results of randomized
experiments, Oster (2017) suggests that a R, of 1.3 times the R? from the relevant re-
gression might be more appropriate. We estimate § for each of three regression models of

interest using the highest possible values of R4z, Rmaz = 1.

Table 1: Selection on Unobservables
2000 2010 Panel Model
Rypwr=110=192] 06 =2.62 0 =4.82
Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
Test for 2000 from Cross-Sectional Model 3 of Table A.1 in Appendix A.
Test for 2010 from Cross-Sectional Model 6 of Table A.1 in Appendix A.
Test for Panel Model from Panel Model 1 of Table D.1 in Appendix D.

The relevant values are displayed in Table 1. The results imply that it is unlikely that
our results are due to selection on unobservables, as the estimated § for all three models are

above the critical value of 1, even when we use the maximum possible value of one for R,,q..

Applications to Capacity-Building Program

The empirical analyses and the robustness checks in the previous section have provided
evidence in line with our theoretical argument. Nevertheless, questions may remain with
regards to our dependent variable and the identification of the theoretical mechanism. In
this section, we investigate if inequality levels influenced whether municipal governments
applied for grants to improve their tax administration.

In 1997, the Brazilian federal government initiated the Modernization Program of the
Tax Administration (PMAT), with the goal of improving municipalities’ tax administration.
The foremost objective of the program was to increase municipalities’ revenues by improv-

ing tax registration and collection processes, modernizing taxpayer services and enhanc-
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ing municipalities’ fiscal responsibility and capacity (Afonso et al., 1998; Guarneri, 2002).
The program focuses on the modernization of information technology, computer equipment,
training of human resources, specialized technical services, and the physical infrastructure
of municipalities’ public administration (Guarneri, 2002; Corréa, 2009).

The financial funds of the program are provided to the municipalities by the Brazilian
Development Bank (BNDES) through credit lines opened by BNDES financial partner in-
stitutions. The current financing amount limit is either a maximum of R$60 million per
municipality or R$36 per capita (the financing accepted is based on the lower value of these
criteria) (Corréa, 2009).

Gadenne (2017) has taken advantage of the program to show that higher levels of fiscal
capacity — and, ergo, local tax revenue — cause positive changes in municipal education
infrastructure. If our argument is correct, we should find that municipalities with higher
levels of inequality are less likely to apply to the program (even though their revenues are
lower). We, therefore, estimate the probability that a municipality joins the PMAT program
until 2010 as a function of its inequality level (Gini coefficient) and controls included in
our previous models (all measured in 1991). We also include municipal revenue raised from
IPTU collection as a control. According to our argument, the elites’ constraint on the state
should be stronger under higher levels of inequality. Thus, we expect that the greater the
municipality’s inequality, the lower the likelihood it will apply to PMAT.

As shown in Table 2, the results support this expectation. Across linear probability, logit
models, and when we cluster standard errors by state (Models 2 and 4), the coefficient on
inequality is negative and precisely estimated. Greater inequality appears to be associated

with a lower likelihood of application to PMAT), a finding that is also reflected in the work
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Table 2: Municipal Applications to the Capacity-Building Program (PMAT)

Dependent variable: PMAT Application

(Model 1) (Model 2) (Model 3) (Model 4)
OLS OLS Logit Logit

Gini  -0.242°  _0.242"*  _2786"  -2.786**
(0.050)  (0.070)  (1.166)  (1.230)

Notes: Dependent variable: Binary variable PMAT (1 =
municipality applied to PMAT, 0 = municipality didn’t
apply to PMAT).

All four models include controls for IPTU revenue
(logged), population (logged), GDP (logged), rural share,
transfers (logged). Full Table is displayed in Table C.6 in
Appendix C. Model 1 and Model 3 with robust standard
errors. Model 2 and Model 4 with standard errors clus-
tered by state.

Standard errors in parentheses. Two-tailed test.
*p<0.1,* p<0.05 *** p<0.01

by Gadenne (2017). For space reasons we omit the control variables from the Table, but full
results are presented in Appendix C.

These results are consistent with our expectation that more unequal municipalities will
have a lower capacity to collect taxes. Although PMAT currently reaches all regions of Brazil,
the program is heavily concentrated in the less unequal south and southeast regions of the
country (Corréa, 2009; Grin, 2014). While the south and southeast have received 73.4% of
all established contracts in 2009, municipalities in the north and northeast regions of Brazil
(more unequal) account for only 3.8% of the contracts (Grin, 2014). After 13 years, the fact
that only 369 municipalities (6.63% of the Brazilian municipalities in 2011) participate in
the PMAT reveals a low acceptance of the program among municipal governments in general

(Grin, 2014).
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Conclusion

Some of the most famous formal models in political economy make the prediction that
taxation ought to increase with inequality in democracies (Romer, 1975; Meltzer and Richard,
1981). Yet in many cases, scholars do not find the stated relationship to be true. We argue
that this may be explained by wealthy elites undermining the state’s ability to collect taxes
in highly unequal democracies, especially when the state’s capacity is already limited.

To investigate this proposition, we use data on property tax revenue, inequality, and other
economic variables from over 5, 500 municipalities in Brazil. Using cross-sectional, as well as
panel models, and undertaking a variety of robustness checks, we show that municipalities
with higher levels of inequality have lower levels of fiscal capacity /raise less revenue from
the local property tax. The evidence is consistent with our theoretical argument. We do
acknowledge, however, that we can not yet identify the exact causal mechanism and that
other potential explanations are possible. On the other hand, our results are strengthened
by the fact that municipalities with higher inequality were also significantly less likely to
apply for federal programs that could aid their tax collection efforts.

If wealthy elites do actively undermine tax administration in highly unequal societies,
this should have consequences for how we view democratic policy-making and the delivery
of public goods. A democratic political system is no panacea: even if the will of the voters
may be translated into policies, the state is not always able to properly enforce the policy
choices made. On the other hand, it may be that as democracies stabilize and become further
removed from their authoritarian origins, they can slowly diminish the influence of elites and

increase capacity. This possibility should be further investigated in future cross-national
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work. Similarly, as we argue in the paper, we think that our findings are generalizable
to national level politics. Yet, subsequent studies ought to investigate whether the lack of
evidence in line with the Meltzer and Richard (1981) model cross-nationally can be explained
by the theoretical argument made here.

Lastly, future research should further consider the exact mechanisms by which economic
elites can undermine the state’s capacity to collect revenues and enforce policies. Better
understanding of these processes will help us gain a better grasp of the difficulties of policy-
making in (young) democracies and thus the threats to their existence. Additionally, further
research ought to investigate how limited state capacity can influence the nexus between
voters and politicians. For example, low levels of capacity may impact voters’ preferred

policies and evaluation of politicians, especially when it comes to taxation and public goods.
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A Appendix: Additional Models

Table A.1: Inequality and Fiscal Capacity in Brazilian Municipalities (Cross-Sectional Mod-
els for 2000 and 2010) — Non-imputed Data

Dependent variable: IPTU Revenue (log)
Model 1  Model 2 Model 3 Model4 Model 5 Model 6

2000 2000 2000 2010 2010 2010

(robust)  (cluster) (robust)  (cluster)

Gini -3.657***  -3.657***  -3.657***  -6.190*** -6.190*** -6.190***
(0.579)  (0.619)  (0.922)  (0.493)  (0.624)  (1.396)

Population (log) -0.994***  -0.994***  -0.994*** -0.080 -0.080 -0.080
(0.087)  (0.105)  (0.349)  (0.075)  (0.081)  (0.185)

GDP (log) 2.230***  2.230***  2.230*** 1.503*** 1.503*** 1.503***
(0.074)  (0.091)  (0.226)  (0.059)  (0.068)  (0.190)

Left Party -0.100 -0.100 -0.100 -0.033 -0.033 -0.033
(0.087)  (0.086)  (0.122)  (0.058)  (0.059)  (0.059)

Rural Share -2.823**F  -2.823**F  -2.823"*F  _2.734%FF _2.734%FF -2.734%*F
(0.197)  (0.209)  (0.488)  (0.158)  (0.182)  (0.401)

Housing and Urbanization (log) 0.008 0.008 0.008 0.052***  0.052** 0.052*
(0.017)  (0.018)  (0.027)  (0.015)  (0.023)  (0.027)

Transfers (log) -0.071 -0.071 -0.071 -0.228* -0.228* -0.228
(0.140) (0.181) (0.365) (0.123) (0.134) (0.195)

Oil Revenue (log) -0.033***  -0.033*** -0.033 -0.020***  -0.020*** -0.020
(0.011)  (0.012)  (0.031)  (0.007)  (0.008)  (0.018)
Constant -0.679 -0.679 -0.679 2.391** 2.391* 2.391
(1.250)  (1.532)  (2.883)  (1.162)  (1.226)  (1.864)
N 4845 4845 4845 4269 4269 4269
R? 0.507 0.507 0.507 0.641 0.641 0.641

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Model 2 and Model 5 with robust standard errors.

Model 3 and Model 6 with standard errors clustered by state.

The negative and significant estimates for Gini in all models indicate that, as inequality increases,
the state’s ability to raise revenue from citizens decreases substantially.

Standard errors in parentheses. Two-tailed test.

*p<0.1,* p<0.05 " p<0.01



Table A.2: Inequality and Fiscal Capacity in Brazilian Municipalities (Cross-Sectional Mod-
els for 2000 and 2010) — Imputed data

Dependent variable: IPTU Revenue (log)
Model 7 Model 8 Model 9 Model 10 Model 11  Model 12

2000 2000 2000 2010 2010 2010
(robust)  (cluster) (robust)  (cluster)
Gini S3.736%FF L3.7T36%*F -3.736*F -6.491*%**F  -6.491***F  -6.491***
(0.584) (0.615) (0.894) (0.519) (0.639) (1.388)
Population (log) 1117 S1117 S1117T -0.366%FF -0.366%** -0.366*
(0.076) (0.084) (0.278) (0.068) (0.079) (0.189)
GDP (log) 2.070*** 2.070*** 2.070*** 1.327*** 1.327%** 1.327***
(0.063) (0.073) (0.220) (0.055) (0.063) (0.183)
Left Party -0.097 -0.097 -0.097 -0.055 -0.055 -0.055
(0.088) (0.087) (0.122) (0.062) (0.063) (0.073)
Rural Share -2.876***  -2.876***  -2.876™** -2.912*** -2.912***  _2.912%**
(0.197)  (0.208)  (0.475)  (0.168)  (0.188)  (0.386)
Housing and Urbanization (log) 0.011 0.011 0.011 0.061*** 0.061** 0.061**
(0.017)  (0.019)  (0.028)  (0.018)  (0.024)  (0.028)
Transfers (log) 0.345***  0.345***  0.345***  0.396*** 0.396*** 0.396***
(0.073) (0.080) (0.086) (0.083) (0.102) (0.099)
Oil Revenue (log) -0.032***  -0.032*** -0.032 -0.023***  -0.023*** -0.023
(0.011) (0.012) (0.029) (0.007) (0.008) (0.018)
Constant -4.193***  -4.193***  -4.193***  -3.383***  -3.383***  _3.383***
(0.749) (0.790) (0.993) (0.830) (0.996) (1.088)
N 5114 5114 5114 4580 4580 4580
R2

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Model 8 and Model 11 with robust standard errors.

Model 9 and Model 12 with standard errors clustered by state.

The results are consistent with the models using non-imputed data: The negative and significant
estimates for Gini in all models indicate that as inequality increases, the state’s ability to raise
revenue from citizens decreases substantially.

Standard errors in parentheses. T'wo-tailed test.

*p <01, p<0.05, *** p<0.01



Table A.3: Results from Spatial Autoregressive Models

Dependent variable: IPTU (log)

Model 1 Model 2 Model 3 Model 4
2000 2000 2010 2010
Binary Row-standardized Binary Row-standardized
Gini —2.859%** —1.4377** —5.304** —3.4467**
(0.563) (0.551) (0.488) (0.474)
Population (log) —0.805*** —0.277*** —0.077 0.255***
(0.083) (0.084) (0.073) (0.071)
GPD (log) 1.844*** 1.535%** 1.358*** 1.094***
(0.074) (0.074) (0.058) (0.058)
Left Party —0.049 —0.116 —0.038 —0.070
(0.084) (0.082) (0.057) (0.055)
Rural Share —2.770*** —2.426%** —2.776*** —2.546"**
(0.170) (0.166) (0.155) (0.151)
Housing and Urbanization (log) 0.001 0.003 0.047*** 0.046***
(0.016) (0.016) (0.015) (0.014)
Transfers (log) —0.053 —0.103 —0.198* —0.251**
(0.136) (0.133) (0.120) (0.116)
Oil Revenue (log) —-0.019* —0.036"** —0.013** —0.028"**
(0.011) (0.011) (0.006) (0.006)
Intercept —0.438 —3.961*** 2.281** —0.368
(1.208) (1.176) (1.139) (1.099)
N 4838 4838 4261 4261
Log-Likelihood —11,220.330 —11,124.920 —8,278.976 —8,151.819
o? 6.027 5.693 2.849 2.642
Akaike Inf. Crit. 22,462.660 22,271.840 16,579.950 16,325.640
Wald Test (df = 1) 239.216*** 479.604*** 132.134*** 416.207***
LR Test (df = 1) 238.898*** 429,717 131.314*** 385.629***

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
This table shows the results from four spatial autoregressive models with neighbors based on
contiguous boundaries between the municipalities, using 2000 and 2010 cross-sectional data. The
results in Model 1 and Model 3 are based on a binary neighbor matrix, while the results in Model
2 and Model 4 are based on a row-standardized weights matrix. The results are in line with our
findings: the coefficients for inequality (Ging) are still substantively meaningful, negative, and

precisely estimated.

Standard errors in parentheses. Two-tailed test.

*p< 0.1, " p<0.05 ** p<0.01



Table A.4: Bivariate Cross-Sectional Models: Benchmark to Compare the Results

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
2000 2000 2000 2010 2010 2010
(robust)  (cluster) (robust) (cluster)
Gini -5.402***  -5.402**  -5.402*  -7.468*** -T7.468"** -7.468"*
(0.745)  (0.735)  (2417)  (0.594)  (0.623) (2.377)
Constant  12.085***  12.085™* 12.085*** 14.607** 14.607*** 14.607**
(0.410)  (0.399)  (1.533)  (0.295)  (0.297) (1.160)
N 5304 5304 5304 5211 0211 5211
R? 0.010 0.010 0.010 0.029 0.029 0.029

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
Model 2 and Model 5 with robust standard errors.
Model 3 and Model 6 with standard errors clustered by state.

To increase confidence in the results, we present OLS estimations without any controls, as a bench-
mark to compare the results. The results are consistent with our previous models including controls.

Standard errors in parentheses. Two-tailed test.
*p<0.1,* p<0.05 ** p<0.01



B Appendix: Additional Controls

Table B.1: Original Cross-Sectional Models Including the Control Variable “Turnout”

Dependent variable: IPTU Revenue (log)
Model 1 Model 2 Model 3 Model 4

2000 2000 2010 2010

(robust)  (cluster) (robust) (cluster)

Gini -3.202%**F  -3.202%** -6.019*** -6.019***
(0.627)  (0.851) (0.632) (1.375)

Turnout 3.343***  3.343** 1.316* 1.316*
(0.789) (1.067) (0.566) (0.752)

Population (log) -0.833***  -0.833** -0.014 -0.014
(0.109) (0.339) (0.084) (0.187)

GDP (log) 2.162***  2.162*** 1.497*** 1.497***
(0.093) (0.223) (0.068) (0.186)

Left Party -0.109 -0.109 -0.025 -0.025
(0.086) (0.118) (0.059) (0.060)

Rural Share -2.807***  -2.807*** -2.689*** -2.689***
(0.207) (0.467) (0.181) (0.393)

Housing and Urbanization (log) 0.006 0.006 0.052** 0.052*
(0.018)  (0.026) (0.023) (0.028)

Transfers (log) -0.081 -0.081 -0.272** -0.272
(0.180)  (0.360) (0.135) (0.200)

Oil Revenue (log) -0.035"**  -0.035 -0.020%** -0.020
(0.012)  (0.031) (0.008) (0.019)
Constant -4.466* -4.466 1.322 1.322
(1.769) (3.146) (1.296) (1.598)
N 4844 4844 4250 4250
R? 0.509 0.509 0.642 0.642

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
_ total number of voters in the municipal election
Turnout = total number of the electorate in the municipal election

Model 1 and Model 3 with robust standard errors.

Model 2 and Model 4 with standard errors clustered by state.

The results from models including the independent variable turnout are
consistent with our previous models: more unequal municipalities have
a lower capacity to collect taxes.

Standard errors in parentheses. Two-tailed test.

*p<0.1, " p<0.05 ** p<0.01




Table B.2: Electoral Competition (Cross-Sectional Model for 2010)

Model 1  Model 2 Model 3
(robust)  (cluster)

Gini -6.305"*  -6.305"** -6.305"*
(0.509)  (0.645)  (1.410)

Electoral Competition 0.310 0.310 0.310
(0.203)  (0.192)  (0.191)

Population (log) -0.049 -0.049 -0.049
(0.078)  (0.083)  (0.185)

GDP (log) 1.533%*  1.533"* 1533
(0.061)  (0.070)  (0.195)

Left Party 0.030  -0.030  -0.030
(0.059)  (0.060)  (0.061)

Rural Share -2.700%  -2.700"*  -2.700***
(0.163)  (0.188)  (0.392)

Housing and Urbanization (log) 0.049"**  0.049**  0.049*
(0.016)  (0.024)  (0.028)

Transfers (log) -0.294*  -0.294*  -0.294
(0.128)  (0.139)  (0.195)
Oil Revenue (log) -0.017  -0.017** -0.017
(0.007)  (0.008)  (0.019)
Constant 2.916™ 2.916™ 2.916
(1.201)  (1.261)  (1.834)
N 4074 4074 4074
R? 0.642 0.642 0.642

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

elected candidate’s vote share - runner up candidate’s vote share
total number of the electorate in the municipal election

Electoral Competition =

Model 2 with robust standard errors, and Model 3 with standard errors
clustered by state.

The results for the models that include the independent variable elec-
toral competition are consistent with our previous results: more unequal
municipalities have a lower capacity to collect taxes.

Standard errors in parentheses. Two-tailed test.

*p< 0.1, " p<0.05 ** p<0.01



Table B.3: Vulnerability to Poverty (%), Cross-Section and Panel Models

Model 1  Model 2 Model 3 Model 4 Model 5
2000 2000 2010 2010 1991-2000-2010
(robust)  (cluster)  (robust) (cluster) (FE & cluster)
Gini -2.982***  -2.982***  _5.302*** -5.302*** -3.142**
(0.617)  (0.883)  (0.631)  (1.358) (1.167)
Vulnerability to Poverty (%) -0.021***  -0.021***  -0.015*** -0.015*** -0.014***
(0.002)  (0.002)  (0.002)  (0.002) (0.005)
Population (log) -0.751%**  -0.751** 0.069 0.069 2.024**
(0.106) (0.337) (0.079) (0.173) (0.464)
GDP (log) 1.950***  1.950***  1.304***  1.304*** -0.043
(0.096) (0.223) (0.070) (0.169) (0.171)
Left Party -0.103 -0.103 -0.006 -0.006
(0.086) (0.119) (0.058) (0.058)
Rural Share -2.596***  -2.596™**  -2.479***  -2.479*** -0.412
(0.205)  (0.424)  (0.181)  (0.336) (1.004)
Housing and Urbanization (log) 0.014 0.014 0.052** 0.052* -0.005
(0.018)  (0.026)  (0.023)  (0.027) (0.015)
Transfers (log) -0.029 -0.029 -0.162 -0.162 0.371**
(0.178)  (0.352)  (0.131)  (0.187) (0.161)
Oil Revenue (log) -0.024** -0.024 -0.017** -0.017
(0.012)  (0.030)  (0.008)  (0.017)
2000 3.878*
(2.213)
2010 4.440*
(2.349)
Constant 0.143 0.143 2.171* 2.171 -16.439***
(1.508)  (2.723)  (1.195)  (1.790) (3.223)
N 4845 4845 4269 4269 8138
R? 0.518 0.518 0.650 0.650 0.878

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Vulnerability to Poverty (%) = The proportion of individuals with a per capita household income equals to or
less than R$255.00 per month, in Brazilian reais as of August 2010, which is equivalent to half of the average
minimum salary in Brazil as of that date. The sample of individuals is limited to those who live in permanent

private households.

Model 1 and Model 3 cross-sectional models with robust standard errors. Model 2 and Model 4 cross-sectional
models with standard errors clustered by state. Model 5 Panel model (1991-2000-2010) with Year and Municipal

fixed-effects and standard errors clustered by state.

The results for models including the independent variable vulnerability to poverty (%) are consistent with
previous results: more unequal municipalities have a lower capacity to collect taxes.

Standard errors in parentheses. T'wo-tailed test. * p < 0.1, ** p < 0.05, *** p < 0.01



Table B.4: Bolsa Familia Cash Transfer Program, Cross-Sectional Models for 2010

Model 1 Model 2 Model 3 Model4 Model 5 Model 6

(robust)  (cluster) (robust)  (cluster)

Gini -3.134**  -3.134*** -3.134* -2.521***  -2.521*** -2.521*
(0.500) (0.683) (1.587) (0.501) (0.670) (1.463)

Number of Families (log) S1.277F S1.27T .27
(0.067)  (0.069)  (0.200)

Cash Benefits Amount (log) -1.221%%%  -1.221***F  -1.221***
(0.058)  (0.057)  (0.159)

Population (log) 1727 1727 1727 1732 1732 1.732%%
(0.118) (0.116) (0.373) (0.112) (0.104) (0.322)

GDP (log) 0.753***  0.753***  0.753***  0.686™*  0.686***  0.686™**
(0.068) (0.073) (0.204) (0.068) (0.072) (0.194)

Left Party -0.011 -0.011 -0.011 -0.018 -0.018 -0.018
(0.055) (0.057) (0.053) (0.055) (0.056) (0.053)

Rural Share -2.356***  -2.356™**  -2.356***  -2.242%**  _2.242%**F  _2.242%**
(0.153) (0.179) (0.230) (0.152) (0.178) (0.230)

Housing and Urbanization (log)  0.045***  0.045** 0.045* 0.043*** 0.043* 0.043*
(0.015) (0.023) (0.026) (0.015) (0.022) (0.025)

Transfers (log) -0.072 -0.072 -0.072 -0.031 -0.031 -0.031
(0.118)  (0.127)  (0.206)  (0.117)  (0.126)  (0.193)
Oil Revenue (log) 0.001 0.001 0.001 0.002 0.002 0.002
(0.006) (0.007) (0.017) (0.006) (0.007) (0.016)
Constant -1.870 -1.870 -1.870 2.946***  2.946*** 2.946
(1.137)  (1.188)  (2.084)  (1.106)  (1.132)  (1.851)
N 4269 4269 4269 4269 4269 4269
R? 0.669 0.669 0.669 0.675 0.675 0.675

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Model 2 and Model 5 with robust standard errors.

Model 3 and Model 6 with standard errors clustered by state.

The results when including the number of families that receives the Bolsa Familia cash transfer (number of
families) or the amount of cash benefits in Brazilian reais (cash benefits amount) are consistent with our
previous results: more unequal municipalities have a lower capacity to collect taxes.

Standard errors in parentheses. T'wo-tailed test. * p < 0.1, ** p < 0.05, *** p < 0.01



Table B.5: GDP Growth

Model 1 Model 2 Model 3 Mode4  Model 5 Model 6
2000 2000 2000 2010 2010 2010

(robust)  (cluster) (robust)  (cluster)

Gini -2.286***  -2.286***  -2.286**  -5.798***  -5.798***  -5.798***
(0.661)  (0.702)  (0.909)  (0.492)  (0.630)  (1.326)

GDP Growth -0.143***  -0.143***  -0.143*** -0.240*** -0.240***  -0.240**
(0.027)  (0.043)  (0.046)  (0.024)  (0.075)  (0.088)
Population (log) -0.750***  -0.750***  -0.750** = -0.221*** -0.221*** -0.221
(0.098) (0.130) (0.279) (0.076) (0.083) (0.181)

GDP (log) 2.316***  2.316"**  2.316"*  1.629***  1.629***  1.629***
(0.081) (0.101) (0.214) (0.060) (0.075) (0.196)

Left Party -0.085 -0.085 -0.085 -0.015 -0.015 -0.015
(0.091) (0.091) (0.110) (0.057) (0.058) (0.059)

Rural Share -2.939***  -2.939***  -2.939***  -2.563*** -2.563*** -2.563***
(0.229) (0.241) (0.463) (0.158) (0.188) (0.377)

Housing and Urbanization (log) 0.002 0.002 0.002 0.057***  0.057** 0.057**
(0.020) (0.022) (0.031) (0.015) (0.023) (0.027)

Transfers (log) -0.504***  -0.504** -0.504 -0.219* -0.219 -0.219
(0.148)  (0.228)  (0.320)  (0.122)  (0.135)  (0.179)

Oil Revenue (log) -0.036***  -0.036***  -0.036  -0.020***  -0.020** -0.020
(0.011)  (0.013)  (0.031)  (0.006)  (0.008)  (0.017)
Constant 2.293* 2.293 2.293 2.018* 2.018 2.018
(1.204)  (1.880)  (2.649)  (1.155)  (1.228)  (1.648)
N 3695 3695 3695 4243 4243 4243
R? 0.546 0.546 0.546 0.649 0.649 0.649

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

GDP—-GDP;_
GDP Growth = W

Model 2 and Model 5 with robust standard errors.
Model 3 and Model 6 with standard errors clustered by state.

Results for models including the independent variable GDP growth are consistent with those

reported previously: more unequal municipalities have a lower capacity to collect taxes.
Standard errors in parentheses. Two-tailed test.
*p<0.1,* p<0.05 " p<0.01
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Table B.6: Adding ITBI and Total Tax as Independent Variables into the Original Cross-
Sectional Model for 2010

Model 1  Model 2 Model 3 Model 4 Model 5 Model 6

IPTU 2010 2010 2010 2010 2010

(robust)  (cluster) (robust)  (cluster)

Gini -6.190***  -6.190***  -6.190*** -5.154*** -5.154*** _5.154***
(0.493)  (0.624)  (1.396)  (0.442)  (0.534)  (0.998)

ITBI (log) 02887  0.288"*  (.288"**
(0.012)  (0.026)  (0.037)

Total Tax (log) 0.673*** 0.673*** 0.673***
(0.042)  (0.059)  (0.127)
Population (log) -0.080 -0.080 -0.080 0.051 0.051 0.051
(0.075) (0.081) (0.185) (0.066) (0.067) (0.136)

GDP (log) 1.503*** 1.503*** 1.503*** 0.535*** 0.535*** 0.535***
(0.059)  (0.068)  (0.190)  (0.061)  (0.074)  (0.153)

Left Party -0.033 -0.033 -0.033 -0.040 -0.040 -0.040
(0.058)  (0.059)  (0.059)  (0.051)  (0.052)  (0.049)

Rural Share S2.734%* L2, 734% 22, 734%*  J1.701** -1.701%* -1.701%**
(0.158)  (0.182)  (0.401)  (0.144)  (0.172)  (0.345)
Housing and Urbanization (log)  0.052*** 0.052** 0.052* 0.006 0.006 0.006
(0.015) (0.023) (0.027) (0.014) (0.021) (0.018)

Transfers (log) -0.228* -0.228* -0.228 -0.426™**  -0.426™**  -0.426**
(0.123)  (0.134)  (0.195)  (0.112)  (0.125)  (0.167)

Oil Revenue (log) -0.020***  -0.020*** -0.020 -0.015** -0.015** -0.015
(0.007)  (0.008)  (0.018)  (0.006)  (0.007)  (0.016)
Constant 2.391** 2.391* 2.391 2.518** 2.518** 2.518
(1.162)  (1.226)  (1.864)  (1.046)  (1.094)  (1.521)
N 4269 4269 4269 4265 4265 4265
R? 0.641 0.641 0.641 0.715 0.715 0.715

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
ITBI = Tax Revenue on Real Estate Transfers in Brazilian reais.
Total Tax = Total taxes revenue collected by the municipality.

Model 2 and Model 5 with robust standard errors.

Model 3 and Model 6 with standard errors clustered by state.

Results for models including the independent variable ITBI are consistent with previous models: more
unequal municipalities have a lower capacity to collect taxes.

Standard errors in parentheses. Two-tailed test.
*p<0.1, * p<0.05 *** p<0.01
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Table B.7: Industry Value Added as Percentage of GDP

Model 1  Model 2  Model 3 Model 4 Model 5
2000 2000 2010 2010 1991-2000-2010
(robust)  (cluster)  (robust) (cluster) (FE & cluster)
Gini -4.229%**  -4.229"**  -6.529"**  -6.529*** -3.443**
(0.629)  (0.979)  (0.627)  (1.422) (1.261)
Industry (% GDP) -2.908***  -2.908***  -1.960***  -1.960*** -1.778
(0.394)  (0.804)  (0.241)  (0.341) (0.524)
Population (log) 1140 11404 0198 -0.198 1.788%
(0.103) (0.359) (0.080) (0.178) (0.452)
GDP (log) 2.475%F 2,475 1.668***  1.668*** 0.066
(0.099) (0.264) (0.074) (0.200) (0.175)
Left Party -0.140 -0.140 -0.037 -0.037
(0.086) (0.117) (0.059) (0.057)
Rural Share =2.947 22,947 22,7507 -2.750%** -0.818
(0.210)  (0.461)  (0.180)  (0.397) (0.858)
Housing and Urbanization (log) 0.016 0.016 0.054** 0.054* -0.003
(0.018)  (0.028)  (0.023)  (0.028) (0.015)
Transfers (log) -0.112 -0.112 -0.227* -0.227 0.370**
(0.180)  (0.367)  (0.133)  (0.189) (0.159)
Oil Revenue (log) -0.023* -0.023 -0.017** -0.017
(0.012) (0.030) (0.008) (0.017)
2000 3.884*
(2.209)
2010 4.673*
(2.376)
Constant -0.566 -0.566 2.153* 2.153 -15.652***
(1.517)  (2.898)  (1.210)  (1.752) (2.909)
N 4845 4845 4269 4269 8138
R? 0.513 0.513 0.646 0.646 0.879

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
Industry (% GDP) = Industry value added, as % of GDP.

We could not find data for municipal GDP and Industry (% GDP) for the early 1990s. We thus have to rely
on a GDP measurement from 1985 in the panel data for 1991.

Model 1 and Model 3 cross-sectional models with robust standard errors. Model 2 and Model 4 cross-sectional
models with standard errors clustered by state. Model 5 Panel model (1991-2000-2010) with Year and Municipal

fixed-effects and standard errors clustered by state.

Results for models including the independent variable Industry (% GDP) are consistent with our results
reported in the manuscript: more unequal municipalities have a lower capacity to collect taxes. The results
are consistent when dropping the 10 observations below 0 and 4 observations above 1 for Industry (% GDP).

Standard errors in parentheses. T'wo-tailed test.
*p<0.1,* p<0.05 *** p<0.01
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C Appendix: Additional Dependent Variables

Table C.1: IPTU as a Ratio DV, Cross-Sectional Models for 2010

Model 1  Model 2 Model 3 Model 4 Model 5 Model 6

IPTU IPTU IPTU IPTU IPTU IPTU
GDP GDP GDP Tax Tax Tax

(robust)  (cluster) (robust)  (cluster)

Gini -5.156**  -5.156***  -5.156*  -0.432***  -0.432*** -0.432***
(2.213)  (1.766)  (2.911)  (0.034)  (0.035)  (0.073)
Population (log) 0.418 0.418 0.418 0.017***  0.017*** 0.017
(0.344)  (0.299)  (0.399)  (0.005)  (0.006)  (0.012)

Left Party -0.439* -0.439* -0.439 -0.002 -0.002 -0.002
(0.266) (0.254) (0.365) (0.004) (0.004) (0.004)

Rural Share -9.056***  -9.056***  -9.056***  -0.178"**  -0.178** -0.178***
(0.689) (1.028) (2.947) (0.011) (0.011) (0.045)
Housing and Urbanization (log)  0.206™*  0.206*** 0.206* 0.002* 0.002* 0.002
(0.070) (0.048) (0.120) (0.001) (0.001) (0.002)

Transfers (log) 0.520 0.520 0.520 -0.083***  -0.083***  -0.083***
(0.439) (0.429) (0.569) (0.009) (0.009) (0.019)

Oil Revenue (log) 0.083*** 0.083 0.083 -0.002***  -0.002*** -0.002
(0.020)  (0.064)  (0.136)  (0.000)  (0.000)  (0.001)

GDP (log) 0.068"**  0.068*  0.068***
(0.004)  (0.004)  (0.014)

Constant -6.608 -6.608 -6.608 0.888***  0.888***  (0.888"**
(4.563)  (5.012)  (6.577)  (0.081)  (0.089)  (0.196)
N 4269 4269 4269 4267 4267 4267
R? 0.113 0.113 0.113 0.344 0.344 0.344

Notes: Dependent variables: IPTU Revenue/GDP (Model 1, Model 2, and Model 3);

IPTU Revenue/Total tax revenue (Model 4, Model 5, and Model 6)

Model 2 and Model 5 with robust standard errors.
Model 3 and Model 6 with standard errors clustered by state.
Results when using an alternative measures of tax capacity (IPTU as a ratio of GDP and
as a ratio of total tax) are consistent with previous results: more unequal municipalities
have a lower capacity to collect taxes.
Standard errors in parentheses. Two-tailed test.

*p<0.1, " p<0.05 ** p<0.01
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Table C.2: Alternative Local Tax: Original Cross-Sectional Model for 2010 and Model Using

ITBI as Dependent Variable

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
IPTU IPTU IPTU ITBI ITBI ITBI

(robust)  (cluster) (robust)  (cluster)

Gini -6.190"**  -6.190***  -6.190*** -4.378"** -4.378*** -4.378"**
(0.493) (0.624) (1.396) (0.566) (0.673)  (1.502)

Population (log) -0.080 -0.080 -0.080  -0.341**  -0.341***  -0.341*
(0.075) (0.081) (0.185) (0.085) (0.093)  (0.173)

GDP (log) 1.503**  1.503***  1.503***  1.865™**  1.865"**  1.865"**
(0.059) (0.068) (0.190) (0.067) (0.077)  (0.219)
Left Party -0.033 -0.033 -0.033 0.062 0.062 0.062
(0.058) (0.059) (0.059) (0.066) (0.064)  (0.079)

Rural Share S2.734 2734 L2734 17827 J1.782% 1,782
(0.158) (0.182) (0.401) (0.181) (0.193)  (0.354)

Housing and Urbanization (log) 0.052***  0.052** 0.052* 0.062***  0.062*** 0.062*
(0.015) (0.023) (0.027) (0.017) (0.021)  (0.030)

Transfers (log) -0.228* -0.228* -0.228  -0.685***  -0.685"**  -0.685**
(0.123)  (0.134)  (0.195)  (0.141)  (0.150)  (0.271)

Oil Revenue (log) -0.020***  -0.020***  -0.020  -0.019**  -0.019** -0.019
(0.007) (0.008) (0.018) (0.007) (0.008)  (0.020)

Constant 2.391** 2.391* 2.391 6.917*  6.917"*  6.917*
(1.162) (1.226) (1.864) (1.332) (1.397) (2.520)
N 4269 4269 4269 4267 4267 4267
R? 0.641 0.641 0.641 0.524 0.524 0.524

Notes: Dependent variables: IPTU Revenue (logged) (Model 1, Model 2, and Model 3);
ITBI Revenue (logged) (Model 4, Model 5, and Model 6)

ITBI = Tax Revenue on Real Estate Transfers in Brazilian reais.
Model 2 and Model 5 with robust standard errors.

Model 3 and Model 6 with standard errors clustered by state.

Results using an alternative local tax (ITBI) as our dependent variable are consistent with our previous

models: more unequal municipalities have a lower capacity to collect tax.
Standard errors in parentheses. Two-tailed test.

*p< 0.1, " p<0.05, *** p<0.01
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Table C.3: Correlation Matrix

IPTU ITBI

IPTU | 1.0000

ITBI | 0.9702 1.0000
0.000

Considering the high positive
correlation between IPTU and
ITBI (Pearson’s r = 0.97) it is
not surprising that the results
using I'TBI as the dependent
variable are consistent with the
main results from our original
models.
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Table C.4: IPTU Collected by Number of Buildings as DV, 2000

DV: IPTU Collected (By Buildings)

Model 1 Model 2
(robust) (cluster)
Gini -0.391** -0.391***
(0.063) (0.076)
Population (log) -0.163*** -0.163***
(0.010) (0.022)
GDP (log) 0.149*+* 0.149"*
(0.008) (0.021)
Left Party 0.002 0.002
(0.009) (0.009)
Rural Share 0.124** 0.124*
(0.021) (0.057)
Housing and Urbanization (log) 0.003* 0.003
(0.002) (0.003)
Transfers (log) 0.001 0.001
(0.015) (0.013)
Oil Revenue (log) -0.007*** -0.007**
(0.001) (0.002)
Constant 0.526"** 0.526™*
(0.130) (0.101)
N 4005 4005
R? 0.175 0.175

total number of buildings that paid IPTU
total number of buildings that could be charged

Model 1 with robust standard errors. Model 2 with standard errors clustered by state.

Notes: Dependent variables:

The results when using IPTU Collected by buildings as our dependent variable are consis-
tent with those in our previous models: more unequal municipalities have a lower capacity
to collect taxes.

Standard errors in parentheses. Two-tailed test. * p < 0.1, ** p < 0.05, *** p < 0.01
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Table C.5: IPTU Collection Rate as DV

Dependent variable: IPTU Collection Rate

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
2000 2000 2000 2010 2010 2010 Panel (2000-2010)
(robust)  (cluster) (robust)  (cluster) (FE & cluster)
Gini -0.735**  -1.047**  -1.047* -0.613** -0.676**  -0.676* -1.460**
(0.315)  (0.428)  (0.556)  (0.250) (0.317) (0.392) (0.544)
Population (log) -0.092 -0.092 -0.088**  -0.088*** 0.085
(0.056)  (0.055) (0.042)  (0.024) (0.192)
GDP (log) 0.098 0.098* 0.162***  0.162*** -0.134***
(0.061)  (0.048) (0.046)  (0.044) (0.032)
Left Party -0.039 -0.039 -0.055*  -0.055** -0.054***
(0.035)  (0.029) (0.028)  (0.025) (0.016)
Rural Share -0.237 -0.237 -0.349**  -0.349** -0.975*
(0.325)  (0.379) (0.158)  (0.159) (0.506)
Housing and Urbanization (log) 0.013 0.013 -0.003 -0.003 0.003
(0.018)  (0.017) (0.005) (0.005) (0.002)
Transfers (log) 0.003 0.003 -0.042 -0.042 0.043
(0.083)  (0.086) (0.079) (0.069) (0.053)
Oil Revenue (log) -0.001 -0.001 -0.007***  -0.007*** 0.010***
(0.004)  (0.004) (0.002) (0.002) (0.002)
2010 0.018
(0.058)
Constant 0.910*** 0.606 0.606 0.937*** 0.633 0.633 1.421
(0.176)  (0.532)  (0.652)  (0.130)  (0.609)  (0.556) (1.968)
N 180 142 142 180 142 142 238
R? 0.030 0.201 0.201 0.033 0.352 0.352 0.498

Notes: Dependent variables: IPTU Collection Rate as measured by Carvalho, Jr. (2017).

Model 2 and Model 5 with robust standard errors.

Model 3 and Model 6 with standard errors clustered by state.

Model 7 with year and municipality fixed-effects and standard errors clustered by state.

Results when using IPTU Collection Rate as our dependent variable are consistent with the results
presented in the manuscript: more unequal municipalities have a lower capacity to collect taxes.
Standard errors in parentheses. Two-tailed test. * p < 0.1, ** p < 0.05, *** p < 0.01

17



Table C.6: Full Table: Municipal Applications to the Capacity-Building Program (PMAT)

Dependent variable: PMAT Application
Model 1 Model 2 Model 3 Model 4

OLS OLS Logit Logit
(robust)  (cluster) (robust)  (cluster)
Gini -0.242%**  -0.242***  -2.786** -2.786**

(0.050)  (0.070)  (1.166)  (1.230)

IPTU Revenue (log)  0.057**  0.057***  0.449"*  0.449™**
(0.007) (0.010) (0.084) (0.126)

Population (log) 0.032%*  0.032***  (.231** 0.231
(0.006) (0.009) (0.114) (0.196)
GDP (log) 0.019**  0.019**  0.489***  (.489***
(0.005) (0.008) (0.099) (0.138)
Rural Share -0.035* -0.035 -0.699* -0.699
(0.019) (0.026) (0.423) (0.526)
Transfers (log) -0.017**  -0.017*  -0.209*** -0.209
(0.004) (0.008) (0.069) (0.131)
Constant -0.270%  -0.270***  -8.390***  -8.390***
(0.057) (0.067) (1.042) (1.560)
N 4047 4047 4047 4047
R? 0.193 0.193
Log-likelihood -755.391  -755.391

Notes: Dependent variable: Binary variable PMAT (1 = municipality
applied to PMAT, 0 = municipality didn’t apply to PMAT).

Model 1 and Model 3 with robust standard errors.

Model 2 and Model 4 with standard errors clustered by state.

Results when PMAT as our dependent variable indicate that greater in-
equality is associated with a lower likelihood of application to PMAT.

Standard errors in parentheses. Two-tailed test.
*p<0.1,* p<0.05 *** p<0.01

18



D Appendix: Panel Models

Table D.1: Panel Fixed Effects Models (1991, 2000, and 2010)

Dependent variable: IPTU Revenue (log)

Model 1 Model 2 Model 3 Model 4
1991-2000-2010  1991-2000-2010 2000-2010 2000-2010
(non-imputed) (imputed) (non-imputed) (imputed)
Gini -3.479** -5.118*** 0.805 0.084
(1.220) (1.113) (0.622) (0.665)
Population (log) 1.996*** 1.455*** 0.642 0.042
(0.459) (0.435) (0.494) (0.511)
GDP (log) -0.033 0.026 0.654** 0.697***
(0.171) (0.168) (0.238) (0.207)
Rural Share -0.468 -0.801 -2.809** -2.662**
(0.959) (0.789) (1.012) (1.089)
Housing and Urbanization (log) -0.006 -0.080*** 0.013 0.033*
(0.015) (0.025) (0.015) (0.016)
Transfers (log) 0.363** 0.349*** 0.188 0.293***
(0.163) (0.081) (0.305) (0.078)
2000 4.113* 5.404***
(2.257) (1.023)
2010 4.936* 6.271%* 1.107*** 0.902***
(2.427) (1.072) (0.376) (0.132)
Constant -17.067*** -11.379*** -6.170 -2.545
(3.167) (3.704) (5.916) (4.685)
N 8138 9706 8599 9154
R? 0.878 0.358

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Year and Municipal fixed-effects included in all models. Standard errors clustered by state.

The results of Model 1 and Model 2—including all the data—are consistent with the cross-sectional
models, indicating that more unequal municipalities have a lower capacity to collect tax. The estimates
for Gini in Model 3 and Model 4—2000 and 2010 data only—are not significant.

We dropped municipalities that were founded after 1985, resulting in a smaller number of observations
in Model 1, i.e., those municipalities that did not exist for part of the time period used in the panel.
The results do not change significantly if we do not drop these municipalities.

Standard errors in parentheses. T'wo-tailed test.

*p<0.1,* p<0.05 *** p<0.01
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Table D.2: Bivariate Fixed Effects Panel Models: Benchmark to Compare the Results

IPTU IPTU IPTU IPTU
(1991-2000-2010)  (1991-2000-2010)  (2000-2010)  (2000-2010)
Gini -16.745** -3.4T79%** -13.298*** 0.805
(6.696) (1.220) (1.083) (0.622)
Population (log) 1.996*** 0.642
(0.459) (0.494)
GDP (log) -0.033 0.654**
(0.171) (0.238)
Rural Share -0.468 -2.809**
(0.959) (1.012)
Transfers (log) 0.363** 0.188
(0.163) (0.305)
Housing and Urbanization (log) -0.006 0.013
(0.015) (0.015)
2000 4.113*
(2.257)
2010 4.936* 1.107***
(2.427) (0.376)
Constant 16.149*** -17.067*** 16.921*** -6.170
(3.518) (3.167) (0.565) (5.916)
N 9378 8138 8655 8599
R? 0.028 0.878 0.128 0.358

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).

Year and Municipal fixed-effects included in all models. Standard errors clustered by state.

The coefficient on inequality is larger in the bivariate models and remains significant. For the
bivariate model, even the two-period panel model (2000-2010) results are in line with our argu-
ment.

Standard errors in parentheses. Two-tailed test.

*p<0.1,* p<0.05 ** p<0.01
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Table D.3: Original Panel Models (1991-2000-2010) with Municipality-specific Linear and
Quadratic Time Trends

DV: IPTU Revenue

Model 1 Model 2
(Time Trend) (Time Trend?)
Gini -3.317** -3.479***
(1.296) (1.220)
Population (log) 1.829*** 1.996***
(0.427) (0.459)
GDP (log) -0.100 -0.033
(0.202) (0.171)
Rural Share -0.426 -0.468
(1.015) (0.959)
Transfers (log) 0.685*** 0.363**
(0.062) (0.163)
Housing and Urbanization (log) 0.018 -0.006
(0.021) (0.015)
Time Trend 0.425** 9.050
(0.172) (5.395)
Time Trend? -1.646
(1.047)
Constant -16.929*** -24.472%**
(3.177) (6.540)
N 8138 8138
R? 0.876 0.878

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
All models with municipality fixed-effects and standard errors clus-
tered by municipality.

This table shows the results for a panel model with both linear and
quadratic time trends instead of year fixed effects. The results do
not change substantially. Our independent variable of interest is still
substantially large and significant.

Standard errors in parentheses. Two-tailed test.

*p<0.1,* p<0.05 *** p<0.01
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E Appendix: Sub-sample Analysis

Between 1982 and 2007, the number of municipalities in Brazil increased by 41 percent. It
could be problematic for our analysis if the split of municipal units was somehow associated
with the level of inequality. In general, the increase in the number of municipalities has been
attributed to a number of different factors.

Since income is often concentrated geographically, it is possible that a redrawing of
municipalities could split the older municipality into two very different new municipalities.
For example, one high inequality municipality could be split into two low inequality units.
Or it could be split into one high inequality and one low inequality municipality. To rule
out the possibility that our results are affected by these splits, we first show the densities of
our main independent variable of interest, inequality, for subsamples of municipalities split
up by on municipality age (until 2010).

Figure E.1 depicts the distribution of years since each municipality in our dataset was cre-
ated. The trimodal distribution reveals the thee most often values in our data: 1. municipal-
ities over 70 years old; 2. municipalities between 40 and 60 years old, and; 3. municipalities
between 10 and 20 years old.

Figure E.2, in turn, shows the distribution of the GINI coefficient by municipality ages in
decades of age. The non-relationship between age and inequality (captured by the relatively
similar distributions in each graph) indicates that a possible split of municipalities due to
high inequality are most likely not driving our results.

In addition, we run our original model on a sub-sample of those municipalities that were

created prior to 1970. The results are presented in column 2 in Table E.1 and are consistent
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Figure E.1: Municipality Age in 2010: This plot shows the distribution of years since each

municipality in the data set was created.

with those in the original sample (column 1). The results for the sub-sample analysis are

consistent with the results using our original sample: a consistent negative effect of inequality

on municipal IPTU revenue.
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Figure E.2: GINI Coefficient by Municipality Age in 2010: This plot shows the distribution of
the GINI coefficient by municipality ages (in decades of age). The non-relationship between
age and inequality (captured by the relatively similar distributions in each graph) indicates
that the split of municipalities due to high inequality is most likely not driving our results.
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Table E.1: Sub-Sample Analysis Based on Municipality Age (until 2010)

DV: IPTU Revenue (log)

Model 1 Model 2
(Original 2010
Cross-Sectional Model)  (Sub-Sample Model)

Gini -6.190"** -4.880"**
(1.396) (1.336)
Population (log) -0.080 0.023
(0.185) (0.154)
GDP (log) 1.503** 1.570**
(0.190) (0.208)
Left Party -0.033 -0.006
(0.059) (0.061)
Rural Share -2.734* -2.874
(0.401) (0.390)
Housing and Urbanization (log) 0.052* 0.049
(0.027) (0.031)
Transfers (log) -0.228 -0.437*
(0.195) (0.186)
Oil Revenue (log) -0.020 -0.028
(0.018) (0.018)
Constant 2.391 3.690**
(1.864) (1.650)
N 4269 3337
R? 0.641 0.677

Notes: Dependent variable: IPTU Revenue in Brazilian reais (logged).
Models with standard errors clustered by state.

The results for the sub-sample analysis are consistent with the results using our original sample:
a consistent negative effect of inequality on municipal IPTU revenue.

Standard errors in parentheses. Two-tailed test.
*p<0.1," p<0.05 ** p<0.01
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F Appendix: Zero Values in the Dependent Variable

Our measure of IPTU revenue collection, made available by the Institute of Applied Economic
Research (IPEA), is in the current Brazilian currency called real (in plural, reais). The real
was introduced on July 1, 1994. The data for 1991, therefore, was converted by IPEA from
the former currency cruzeiro to reais, and also deflated to controlling for the high inflation
in Brazil in 1991. In personal correspondence with the IPEA staff responsible for the data
collection, they acknowledged that zero values in the revenue data should mean that no
revenue was collected, but could not rule out the possibility that some of these zero values
should actually be missing values. This is in addition to the missing values that do exist in
the data.

We therefore decided to conduct an additional robustness check to our results. In an
attempt to identify observations with actual zero revenue, we used the data on IPTU rev-
enue in nominal values (in their original currencies), as originally released by the Brazilian
Ministry of Finance through the National Treasury Secretariat. For the robustness check we
created a corrected version of the IPTU revenue variable. We set values in the original IPTU
data to NA (missing value) if the corresponding observation in the nominal IPTU data is
NA.

This correction reduces the number of zero values in the data significantly—specifically,
by about two-thirds for 1991. The original data have 1,527 zeros in 1991, 458 in 2000, and
71 in 2010. The replacement of zeros with NA when the nominal data is missing, results in
443 zeros for 1991.

Given that only the data for 1991 is affected, we present the panel model with these
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changes in Table F.1. We are calling this changed dependent variable IPTU_corrected (log).
The first model is the fixed effects panel model (1991-2000-2010) using the corrected depen-
dent variable with non-imputed data, i.e., dropping the missing observations. The second
column shows the results when the corrected dependent variable is also imputed, i.e., the
original zero values that were set as missing observations are replaced with imputed values.

While the magnitude of the coefficient for Gin: in the panel model is smaller than from
our original panel model, the results from the analysis using our new dependent variable
IPTU_corrected (log) are consistent with the results we found originally: a consistent negative
effect of inequality on municipal IPTU revenue in both models (either using non-imputed or
imputed data). In addition, the selection on unobservables test results in a ¢ value of 3.34

for the non-imputed panel model.
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Table F.1: Replacing the observations in our original dependent variable (IPTU revenue) to
NA (missing value) when the observation is NA in the original data using nominal values

Dependent variable: IPTU_corrected (log)

Model 1 Model 2
FE Panel Model FE Panel Model
(1991-2000-2010) (1991-2000-2010)
Non-Imputed Data Imputed Data
Gini -2.851%** -3.614***
(0.994) (0.945)
Population (log) 2.283*** 2.096***
(0.481) (0.398)
GDP (log) 0.081 0.120
(0.127) (0.120)
Rural Share -0.927 -1.033
(0.765) (0.673)
Housing and Urbanization (log) 0.007 -0.068***
(0.014) (0.022)
Transfers (log) -0.581 -0.841***
(0.484) (0.279)
2000 13.796** 17.562%*
(5.472) (3.037)
2010 15.881** 20.080***
(6.057) (3.344)
Constant -16.369*** -13.076%**
(2.868) (3.073)
N 8102 9221
R? 0.879

Notes: Dependent variable: IPTU_corrected (log).

Both models with standard errors clustered by state and fixed-effects. The results for the
analysis using IPTU_corrected (log) as the dependent variable are consistent with the results
using our original dependent variable: a negative effect of inequality on municipal IPTU revenue
in both models.

Standard errors in parentheses. Two-tailed test. * p < 0.1, ** p < 0.05, *** p < 0.01
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