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Abstract

Why do communities with larger shares of ethnic and racial minorities have
worse public outcomes such as service provision? Many studies emphasize the
role of diversity and other demographic variables, but the question of causal-
ity remains underexplored. We contribute to this debate by tracing the roots
of contemporary racial demography and public goods provision to the uneven
historical expansion of the state in Brazil. We show more remote municipalities
with lower levels of state capacity in the past were more frequently selected by
escaped slaves to serve as permanent settlements. Consequently, such munici-
palities have worse public services and larger shares of Afro-descendants today.
These results indicate pervasive endogeneity of ethnic demography and public
outcomes, which are both influenced by state development. Failure to account
for this and other context-dependent historical confounders raises concerns over
the validity of previous findings regarding the social costs and benefits of any
particular demographic composition.
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Introduction

Why do communities with larger shares of ethnic or racial minorities have worse public
outcomes, such as less efficient service provision?! To explain this empirical regular-
ity, political scientists and economists have hypothesized the existence of a “diversity
debit” (e.g., Habyarimana et al., 2009). Despite the scant evidence for a causal link
between demographic patterns and socially inefficient outcomes, the sheer number of
studies showing that diversity harms public goods provision, trust, and social cohesion
suffices to convince the most skeptical reader. More recently, however, some of these
findings have been challenged both empirically and theoretically. On the empirical side,
scholars have demonstrated how negative effects of diversity can result from a statisti-
cal artifact that, when accounted for, shows homogeneous communities to have worse
public outcomes than diverse ones (Kustov and Pardelli, 2018). On the theoretical
side, studies have noted the potential endogeneity of this relationship by highlighting
how both ethnic diversity and poor service provision result from historically weak state
capacity at the national level (Wimmer, 2016; Singh and vom Hau, 2016).

We contribute to this growing literature by examining the causal underpinnings
of the recently uncovered “homogeneity debit” and other alleged “effects” of ethnic
demography at the subnational level. To do so, we investigate one important common
determinant of local ethnic demography and public goods provision: historical levels of
state capacity. Specifically, we argue that both the contemporary ethnic composition
of local communities and their ability to provide public services, in part, trace their
origins to the distribution of state presence across the national territory in the past.
Accordingly, the relationship between current ethnic demography and public outcomes
does not necessarily result from a causal association between these variables but stems

from the fact that these are both consequences of state development.

"'While the empirical focus of this paper is on public goods provision, we use the term “public outcomes”
to emphasize that our argument is more general and can potentially be applied to other important
measures of collective well-being (e.g., human development, social trust, conflict, etc.).



In our analysis, we focus on the case of Brazil and rely on a new purpose-built
geocoded, historical dataset of 5,505 municipalities, including a variety of racial de-
mography, public goods, state capacity, and economic geography variables. Overall,
we show that municipalities that had lower levels of tax revenues in 1920 have worse
public services and larger shares of Afro-descendants in 2000. To illustrate one of the
important channels through which past state capacity influenced the geographic distri-
bution of racial groups, we exploit the location of quilombos (communities of runaway
slaves). Mirroring the fact that runaway slaves had strong incentives to self-select
away from areas of strong state presence, our results show that homogeneous commu-
nities of Afro-descendants were more likely to form in remote, inaccessible areas of the
country. Moreover, because these hard-to-reach communities inherited weaker state
apparatuses, they have been less capable of providing public services relative to their
counterparts—despite currently displaying comparable levels of public spending.

As we demonstrate, local communities do not reach their current demographic
structure and service provision levels abruptly—where localities are now depends crit-
ically on where they have been in the past. Our results thus cast doubt on the idea
that Brazilian municipalities with larger shares of Afro-descendants have worse public
outcomes due to intergroup coordination problems or other demographic mechanisms
emphasized in the political economy literature. Rather, our results indicate that this
association is likely the product of path-dependent processes of state development, in
general, and the “negative” selection of Afro-descendants into remote areas as a re-
sponse to slavery, in this particular case. Furthermore, these results show that the
detrimental effects of slavery extend far beyond the localities that experienced it.

More broadly, the findings in this paper challenge the idea that an exogenous shift
in the ethnic composition of a given community would, in and of itself, significantly
change public outcomes. Ethnic diversity and other demographic compositions may

indeed correlate with a variety of important social and economic indicators, but once



basic structural variables are considered, the alleged causal relationships between these
indicators become less compelling. If the current demographic makeup of localities
is the outcome of historical forces deeply rooted in the territorial reach of the state
and if these same forces conditioned the ability of local governments to provide public
goods, the causal relationship between these two variables cannot be identified without
accounting for this consequential common antecedent factor.

In summary, the observed associations of contemporary ethnic demography and
public outcomes may often be just that—associations. The failure to account for past
state capacity and other relevant, context-specific, historical factors thus calls into
question the validity of previous findings regarding the social costs and benefits of any
particular (diverse or homogeneous) ethnoracial composition. In the best-case scenario,
the literature that has neglected historical forces and focused exclusively on present-
day covariates has overestimated the effects of ethnic demography; in the worst-case

scenario, it may have mistakenly characterized a spurious relationship as causal.

Ethnoracial Demography and Public Outcomes

Three Waves of Research on Ethnic Demography

The first descriptive question that much of the political economy research on ethnic
demography has been concerned with is whether the relationship between diversity
and various public outcomes is positive or negative. Accordingly, a standard approach
in this literature has been to examine local or national-level outcomes, such as social
spending, as a function of (as-if exogenous) ethnic fractionalization (ELF) or simi-
lar measures, after accounting for a number of confounding variables. Following this
strategy, scholars have found support for the “diversity debit” hypothesis across a wide

variety of regions and settings (for a review, see Stichnoth and Van der Straeten, 2013).



More recently, however, the limitations of this approach have been brought to the
fore. Scholars have emphasized the failure of previous work to account for the hetero-
geneous effects of diversity across different types of public goods (Gisselquist, 2014),
units of analysis (Gerring et al., 2015), and institutional contexts (Lee et al., 2018;
Charnysh, 2019). Furthermore, recent studies have problematized the adoption of the
fractionalization index as the standard measure of diversity. In particular, by treating
ethnic groups as equivalent, this variable fails to indicate which ones are represented
in what proportions in the population and thus obscures important differences in the
ways distinct groups relate to public outcomes (Rushton, 2008; Kustov and Pardelli,
2018). Altogether, what these studies have demonstrated is that even the (deceptively)
simple exercise of determining the sign of the association between local demographic
composition and public goods provision may produce contradictory findings, depend-
ing on the outcomes studied (Kramon and Posner, 2013), the samples considered, and
the measures used.

A second theoretical question that scholars have grappled with revolves around the
mechanisms behind the “diversity debit”: why does it lead to socially inefficient out-
comes? The literature has proposed a number of potential channels to account for these
negative effects. However, much like the ELF index itself, these explanations assume
that ethnic groups are analogous—that is, given otherwise identical contexts, they face
similar incentives and behave in comparable ways. According to the “in-group bias”
mechanism, for instance, individuals benefit from the well-being of a fellow group mem-
ber and attach lower (or even negative) utility to the welfare of the out-group (Alesina
and Glaeser, 2004). Although this channel helps to understand why more diverse com-
munities may contribute less to the public welfare, it fails to clarify why one group of
ethnically homogeneous localities systematically experiences worse outcomes than di-
verse localities. Likewise, mechanisms such as shared tastes and preferences, increased

efficacy and findability, and facilitated social sanctions elucidate why more homoge-



neous communities might find it easier to work collectively (Habyarimana et al., 2009).
However, these mechanisms do not explain the systematic divergence in the outcomes
of equally homogeneous communities of different groups. These observations suggest
the abovementioned mechanisms might not operate in the same manner across commu-
nities, and they further emphasize the idea that ethnic groups are not interchangeable.
Therefore, before identifying the precise channels through which ethnic demography
affects public goods provision, some of the previously detected associations must be
reevaluated.

Following this premise, a third stream of research in the ethnic demography lit-
erature has focused on addressing endogeneity concerns and establishing whether the
relationships uncovered in previous research are in fact causal (e.g., see Portes and
Vickstrom, 2011). One alternative interpretation is that public outcomes themselves
cause particular demographic distributions to emerge. Another possibility is that a
third (omitted) variable, such as the strength of the state at the national level, influ-
ences both contemporary ethnic diversity and public goods provision (Singh and vom
Hau, 2016). As evidenced by Wimmer (2016), states that have historically been more
capable are able to provide public services more effectively while simultaneously being
more successful at homogenizing their diverse populations.

This paper contributes to this growing literature by further investigating the ex-
tent to which the alleged causal relationship between ethnic demography and public

outcomes at the subnational level can be attributed to common antecedent factors.?

2Empirically, explaining subnational variation is important because measures of state capacity at the
national level-such as Wimmer’s pre-colonial state centralization—provide little information about the
reach of the state across the territory (Soifer, 2008; Giraudy, 2012). Furthermore, theoretically, the
unit of analysis matters because the mechanisms that are at play at the subnational level differ from
those that operate across countries (Gerring et al., 2015).



The Endogeneity of Ethnic Demography

Although the relationship between diversity and socially (in)efficient outcomes is gen-
erally described as causal, the type of demographic changes that would allow us to
identify these effects are rare, making any relationships we observe between these vari-
ables likely to be spurious. Among the various historical forces that could concomi-
tantly influence subnational variation in ethnic demography and public outcomes, in
this paper, we focus on the territorial expansion of the state.

We argue that the willingness and ability of different ethnic groups to settle in
specific areas across a territory can be constrained by their socioeconomic status and
by the type of relationship they have with the state. Although these constraints might
be temporary, their effects are likely to unfold over time in a cumulative manner. Thus,
accounting for the contemporary compositional characteristics of communities or for
other important proximate factors, such as average levels of social spending, might not
be sufficient to address endogeneity concerns. To examine whether the association we
observe between current ethnic demography and public outcomes can be attributed to
more basic structural factors (see Figure 1), we explore some of the historical forces
that are known to have influenced the spatial patterns of settlement across Brazil.

While it is beyond the scope of this paper to build a theoretical framework that ex-
haustively elucidates the co-determinants of subnational ethnic demography and public
outcomes, we highlight a number of factors that may play a consequential confounding
role. The first and one of the most consequential drivers of group-specific settlement
patterns is geographic and climatic factors, which can favor certain types of economic
activity and labor organization and encourage greater state penetration and popula-
tion growth in some areas as opposed to others (Michalopoulos, 2012; Pardelli, 2019).
Weather and crop characteristics, for example, have been shown to be significantly
associated with taxation and education spending across U.S. counties (Ramcharan,

2010). Moreover, suitability for the cultivation of cotton in certain regions of North



Figure 1: The Endogenous Relationship of Ethnic Demography and Public Outcomes
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X, Y, and Z represent the multiplicity of possible historical economic and political confounding vari-
ables that affect both ethnic demography and public outcomes.

America has been found to explain some of the spatial variation in the historical preva-
lence of slavery (Archarya et al., 2016). In other words, geographic characteristics have
the potential to affect both the subnational distribution of ethnic groups and the levels
of public goods provision.

Second, beyond the effects of climate and geography, state policies can differentially
affect ethnic groups (i.e., engendering heterogeneous birth, death, intermarriage, and
migration rates) in ways that are systematically related to the strength and penetration
of the state across the territory. Most prominently, the state can deliberately relocate
some ethnic groups to less developed regions through explicit “demographic engineer-
ing” measures (e.g., McNamee and Zhang, 2019). Alternatively, the adoption of less
explicit directives and procedures may produce the same outcome. Governments have
been shown to rely on land use regulation, for instance, to help property owners at
the expense of the poor in ways that simultaneously intensify ethnic segregation and

differentially affect public goods provision (Trounstine, 2018).3

3 Another type of “demographic engineering” can result from official ethnic (re-)classification in censuses



More generally, even genuinely “color-blind” state interventions (e.g., road con-
struction, land reform, regional development programs, and tax subsidies) may dispro-
portionately impact some groups and, as a result, intensify any pre-existing ethnic and
spatial disparities.* Whether deliberate or unintended, the overall effects of state poli-
cies are all the more consequential if we consider that even small initial compositional
differences between groups (e.g., in their average income) give rise to heterogeneous
responses that, in the long run, can magnify between-group differences across multiple
dimensions (see Abascal and Baldassarri, 2015). In other words, the ethnically biased
effects of state policies may persist long after the policies themselves have disappeared.

Although one can certainly identify multiple policies that have had heterogeneous
effects across ethnic groups and territories, we focus on historical variation in local
state capacity® in particular. We argue that state capacity is one of the most impor-
tant factors influencing the willingness (and ability) of specific ethnic groups to settle
in certain areas of the country, especially when forced labor institutions and official
policies of discrimination are in place. In doing so, we build on the growing literature
conceiving of ethnic demography as a product of the same historical factors that make
public goods provision more or less efficient in the present (Wimmer, 2016; Singh and
vom Hau, 2016), and we further elucidate one of the mechanisms through which this
process occurs. While the potential of state capacity to facilitate the provision of pub-
lic goods is somewhat intuitive (Figure 2, @), its relationship with ethnic demography
outcomes (Figure 2, b) is less clear, as it depends on the context and level of analysis.

This is what we examine next, focusing in particular on the case of Brazil.

(Loveman et al., 2012) or administrative (re-)classification through border changes (Posner, 2004).

4State policies may also drive changes in individuals’ ethnic (self-)identification, which in turn can spur
shifts in observed demographic structures (Telles, 2014).

5State capacity can be defined as the ability of a state to extract revenue, enforce compliance, and
facilitate coordination (for a review, see Berwick and Christia, 2018). Since fiscal resources constitute
a necessary condition for the exercise of other state functions, we follow the literature in focusing on
taxation as an indicator of local state capacity (Hendrix, 2010).

6While some scholars include public goods provision in the very definition of state capacity, it may be
more fruitful to view public goods as state outputs (Lee et al., 2014).



Endogenous Racial Demography in Brazil

Deep social cleavages, along with the presence of significant social and economic differ-
ences across space, make Brazil particularly well-suited for studying the relationship
between ethnoracial demography and public outcomes. Specifically, Brazil provides
sufficient variation in the local predominance of racial groups to allow for clear empir-
ical differentiation between different types of homogeneous communities (see Kustov
and Pardelli, 2018). The country has a near-equal proportion of African and Euro-
pean descendants (50.74% negros™ and 47.73% brancos), and almost as many majority
white as majority black municipalities, which may display similar levels of racial di-
versity while having different demographic compositions (Figure A2). Furthermore,
Brazilian municipalities offer a large number of comparable cases that share the same
electoral rules and exhibit wide variation in public outcomes, while providing distinct
historical sources of variation in racial demography and public goods provision.

As demonstrated by previous research in Brazil, more homogeneous Afro-descendant
municipalities have worse public goods provision despite displaying largely similar lev-
els of public spending as their counterparts (Kustov and Pardelli, 2018). These results
highlight the limitations of intergroup behavioral strategies in explaining the patterns
we observe, i.e., localities with similar levels of homogeneity but radically different
outcomes. Furthermore, they emphasize the need to examine the determinants of spa-
tial variation in racial demography and whether the latter is indeed causally related to
public outcomes. To address these questions and verify whether racial demography and
public outcomes have common antecedent factors, we exploit the historical variation
in local state capacity and its association with the location of communities of runaway

slaves across Brazil.

"This common classification includes both Brown (pardos, 43.13%) and Black (pretos, 7.61%) Census
categories. Other categories include Asian (amarelos, 1.09%) and Indigenous (indigenas, 0.43%).



Quilombos and Race-Based Selection into Low State Capacity

As seen in our discussion above, a number of potential pathways exists through which
past state capacity may have shaped the present distribution of ethnic groups and
public outcomes across Brazil. In this paper, we focus on the location of runaway
slave settlements, or quilombos, as a prominent example of such mechanisms (see Fig-
ure 2). In particular, we build on the fact that these autonomous settlements were
established in hard-to-reach areas of low state presence precisely so they could avoid
being “discovered and destroyed by punitive expeditions” (Bethell, 1984) (see Figure
2, b1). Historically weak state capacity, in turn, has made it harder for these localities
to develop and provide public goods (a). Moreover, the fact that these communities
were predominantly composed of escaped slaves resulted in relatively higher shares of
Afro-descendant populations in the surrounding areas (2). We thus argue that such
race-based selection into low state capacity territories can give rise to a strong asso-
ciation between contemporary racial demography and public goods provision, even in
the absence of a causal relationship between these variables (c¢).

Figure 2: Endogenous Racial Demography and Public Goods Provision in Brazil
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The diagram illustrates how, as a result of past state capacity (e.g., via Quilombos), present racial
demography and public goods provision can be strongly related, even in the absence of a causal link.
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Among the numerous rural Afro-descendant communities that exist across the ter-
ritory today, many originated as permanent settlements for escaped slaves that were
established throughout the 17th-19th centuries. While a number of different trajecto-
ries have contributed to the emergence of the ethnic demography patterns we observe
today,® in this paper, we focus on the role of quilombos (or maroon communities) in
particular. As Klein and Luna (2009, pp. 196) emphasize, quilombola communities
were much more prevalent in Brazil than in other countries, in part due to the nature
of its frontiers:

“Although all slave societies had runaway communities, Brazil probably had the most
numerous, longest lasting, and most widespread distribution of such quilombos (some-
times also called mocambos) communities in the Americas. Such settlements were in
existence for well over a century, and others would be continually founded until the
end of slavery in the late nineteenth century. The reasons for the intensity of quilombo
activity in Brazil have a great deal to do with both the size of the slave labor force in-
troduced into the country and the open nature of the frontier in all regions of plantation
or slave activity. [...] Unlike the 19th-century United States, the slave zones of Brazil
were neither blocked by a hostile Indian frontier nor surrounded by white agricultural

settlements, but rather were accessible to open frontiers everywhere just a few miles
from the coast.”

Predictably, these escapes provoked the fierce reaction of slave owners, who would
frequently resort to local militia groups and paid mercenaries to recapture runaway
slaves and destroy their communities. There is little question, however, that the assis-
tance of the state was indispensable in safeguarding slaveowners’ interests. Municipal
police forces and local courts played a crucial role in guaranteeing the enforcement of
contracts, while local authorities conducted investigations and organized frequent ex-
peditions (Gomes, 2004). As a result, to increase their chances of survival, quilombola
communities sought withdrawal as much as possible, settling in remote regions with

dense forests and difficult access.'®

8Some Afro-descendant communities were born from the donations of provision grounds to slaves, and
others arose from migratory movements following the abolition of slavery, when ex-slaves fled from
plantations to take up squatting claims on frontier lands. There are also a number of recently formed
communities created by both voluntary migration and involuntary displacement, themselves driven
by a variety of forces that ranges from local economic growth to speculation and land grabs.
9Although every quilombo most likely represented a form of resistance to slavery, not all of them
were established by runaway slaves. Indeed, a number of communities were formed by slaves who
inherited the land; others were created in territories that had been abandoned by farmers after an
economic downturn; and some were established by freed slaves who purchased their own plots, invaded
unclaimed lands, or received land in exchange for services rendered to the State (Moura, 2001).

10 Although it made more sense for them to be isolated, cases of quilombos established in the vicinity
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Data

We use an original dataset of 5,505 Brazilian municipalities, including contemporary
(2000) and historical (1920) racial demography, public goods, state capacity, and geog-
raphy variables. Given our main aim of highlighting the historical roots of the present
variation in both the quality of public services and racial demography, these factors
constitute our two main dependent variables. To measure the latter, we use individual-
level census data and construct the (Afro-descendant) racial group shares at the level
of municipalities—Brazil’s smallest, politically relevant administrative unit.!' Our main
composite measure of public goods provision summarizes the population’s access to ba-
sic infrastructure (e.g., piped water, electricity, sewage), as well as the quality of local
education and healthcare. The public services indices are constructed using a variety
of quantitative indicators that are described in further detail in the Appendix.'?

Our first independent variable measures historical levels of local state capacity, as
reflected by tax revenue per capita (logged) across municipalities in 1920.1% To test our
argument about the self-selection of Afro-descendants into remote, low state capacity

areas, we use the density of quilombos'* within the boundaries of each municipality as

of farms, villages, and cities are not rare. However, these “suburban quilombos” necessarily had to
be mobile, as Reis (1996) notes, because the proximity of urban centers facilitated denunciation and
repression. Since less remote or mobile communities were more likely to be found and destroyed
by the anti-quilombos expeditions organized by landowners and local authorities, the distribution of
quilombos we observe today is probably the result of both self-selection and biased attrition. The fact
that the more isolated communities were more likely to survive, however, does not affect our argument
about the overlap of low state capacity areas and quilombos’ locations.

1 Our main indicator is based on the sum of two of five Census racial categories (pardos and pretos),
but our results are robust to considering individual categories as separate groups.

12As a robustness check, we also use each of the individual variables that compose these indices as
separate dependent variables and observe no substantive changes in the results (see Appendix).
13The data were collected by Pardelli (2019) from the 1926 statistical yearbook of public finances.
Because Brazilian municipios have changed significantly over time, we use ‘area interpolation’ methods
to map the data from 1920 onto contemporary boundaries. The number of Brazilian municipalities
increased from 1,304 in 1920 to 5,505 in 2000. Adopting an area-weighting method allows us to
estimate past levels of local state capacity within modern-day localities. For more details, see the
Appendix.

14 As specified in Decree 4887 (November 20, 2003) adjusting Article 68 of the Constitution, quilombos
are defined as “ethnoracial groups, according to criteria of self-attribution, with its own historical tra-
jectory, characterized by specific territorial relations, with the presumption of Black ancestry related
to the historical resistance and endured oppression.”
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our second independent variable. Our dataset includes all the communities that have
been officially recognized as quilombola descendants (Schwartz, 1996).15

To strengthen our confidence in the obtained results, we replicate our analyses
using two alternative measures of state presence across the territory. In particular,
we use the density of railroads'® in 1920 (logged) and a direct measure of geographic
remoteness—defined as the average travel time required to reach the nearest city from
a particular municipality (see Appendix).!”

Our covariates include a set of geographic characteristics that can influence the
ability of local governments to effectively provide public services—these include the size
of the locality, altitude, rainfall, sunshine, distance from the coast, distance from the
capital, latitude, and longitude (see Naritomi et al., 2012) (for summary statistics, see
Table Al). All our model specifications also include state fixed effects and cluster-
robust standard errors. Given that empirical specifications with historical variables
are prone to spatial autocorrelation (Kelly, 2019; Pepinsky et al., 2020), we also report
Moran’s I for each model. For better presentation of our results, all variables used in

the analysis were standardized between 0 and 1.

Analysis and Results

As a starting point for our analysis, we replicate the results of previous research show-
ing the disadvantage of more homogeneous Afro-descendant municipalities in accessing
public services. As shown in Figure 3 (and Table A3), the share of Afro-descendants is
strongly and negatively correlated with public goods provision, explaining a stagger-

ing 20-50% of the variation in these outcome measures across Brazilian municipalities

15The data were obtained from the Afro-Brazilian Communities Information System (SICAB).

16While this variable captures the relative penetration of state infrastructure across the country in the
past, it may be more sensible to view it as a public good output rather than state capacity per se.

1"The advantage of this measure, adapted from Poyart et al. (2018), is that it is based on new digital
maps that take into account a number of salient geographic attributes in addition to distance, including
roads, railways, rivers, water bodies, land cover types, and topography. The disadvantage is that, since
it is based on present maps, it is more likely to be endogenous to past public outcomes.
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(Figure 2, ¢). As previously documented, a significant part of this gap across groups
remains even after accounting for all standard political economy and public finance co-

variates, including the level of government spending and average income levels (Kustov

and Pardelli, 2018).

Figure 3: The “Homogeneity Debit” of Afro-descendant Municipalities in Brazil
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Each dot represents a municipality. For variable descriptions, see the Appendix.

Our main empirical strategy is to model both present racial demography and public
outcomes as a function of historical state capacity after accounting for stable geographic
characteristics. Our main results in Table 1 show that tax revenues per capita in 1920
are strongly related to increased public goods provision and to lower Afro-descendant

shares across Brazilian municipalities today. In particular, local taxation 100 years ago
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alone explains approximately 15-20% of the variation in these contemporary outcomes.
Furthermore, these relationships persist even after we account for state fixed effects and
a range of geographic characteristics.'® Overall, this analysis confirms the role of past
state capacity as a strong predictor of present-day outcomes, as illustrated in Figure 2
(a and b), pointing to the endogeneity of the relationship between contemporary racial
demography and public outcomes.

Table 1: Public Outcomes and Racial Demography as a Function of Past State Capacity

Public Goods Afro-descendants %

(1) (2) (3) (4)
Tax Revenues (1920)  0.429***  0.062**  —0.921**  —0.128*
(0.088)  (0.016)  (0.183)  (0.052)

State FE No Yes No Yes
Geographic controls No Yes No Yes
Moran’s Z Residuals  0.500*** 0.002 0.558*** 0.001
Observations 5,501 4,970 5,505 4,971
Adjusted R? 0.146 0.739 0.198 0.816

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
Clustered standard errors are given in parentheses, *p<0.05; **p<0.01; ***p<0.001.

The Moran’s Z statistic indicates no spatial autocorrelation in the residuals of the specifications with
the full set of covariates and FE.

While there are a number of mechanisms through which spatial variation in the
strength of the state can differentially influence the demographic trajectories of ethnic
groups (as outlined in our theoretical section), we focus on one that is specific to the
Brazilian context, that is, the formation of quilombola settlements across the country.
Specifically, we hypothesize that some part of the association we observe between public
goods provision and Afro-descendant shares today stems from the fact that, historically,
ex-slave communities had an incentive to self-select into hard-to-reach areas where state

presence was minimal (for visualization of relevant variables, see Figure 4).

8These estimates likely constitute a lower bound, given that our historical variables are less spatially
disaggregated than contemporary ones due to changes in administrative boundaries over time.
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Figure 4: Past State Capacity, Quilombos, and Racial Demography
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We first test whether the historical locations of quilombola settlements are associ-
ated with lower levels of past state capacity, as measured by tax revenues in 1920-the
earliest point in time for which we have spatially disaggregated data (Figure 2, b1).
This is indeed the case: the simple bivariate correlation between these variables is -0.22.
As indicated in Table 2, this relationship continues to hold after we include state fixed
effects and account for a variety of geographic factors. Furthermore, given that our data
include only communities that had a sufficiently high level of organizational capacity
to seek official recognition and obtain a certification (as discussed above), these results
likely underestimate the strength of the relationship between these variables. We then
examine whether municipalities with a higher concentration of quilombos have greater
shares of Afro-descendants in the population today (Figure 2, b2). As expected, the
bivariate correlation is positive (0.24) and remains strong even after we account for the
full set of additional covariates (see Table 3). In summary, Brazilian municipalities with
a higher density of quilombos have a systematically different demographic composition

that can itself be traced back to the historical distribution of state presence.
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Table 2: Past State Capacity and Quilombos

Number of Quilombos (log)
(1) (2)

Tax Revenues (1920)  —0.098** —0.058***
(0.036) (0.015)
State FE No Yes
Geographic controls No Yes
Moran’s Z Residuals 0.073** 0.004
Observations 5,505 4971

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
Clustered standard errors are given in parentheses, *p<0.1; *p<0.05; **p<0.01; ***p<0.001.

The Moran’s Z statistic indicates no spatial autocorrelation in the residuals of the specification with
the full set of covariates and FE.

Table 3: Quilombos and Contemporary Share of Afro-descendants

Afro-descendants %

(1) (2)
Quilombos 0.525**  0.093"
(0.085)  (0.027)

State FE No Yes
Geographic controls No Yes
Moran’s Z Residuals  0.636*** -0.002
Observations 5,505 4,971
Adjusted R? 0.055 0.815

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
Clustered standard errors are given in parentheses, *p<0.1; *p<0.05; **p<0.01; ***p<0.001.

The Moran’s Z statistic indicates no spatial autocorrelation in the residuals of the specification with
the full set of covariates and FE.
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As a robustness check, we also use geographic remoteness and the number of rail-
roads within each municipality as alternative measures of state presence across the
territory. As the estimates in Table A4 in the Appendix indicate, the results are sta-
tistically weaker but remain substantively unchanged. That is, municipalities that are
more remote and inaccessible have greater shares of Afro-descendants in the population

and worse public outcomes today.

Slavery as an Alternative Explanation

Our main analysis suggests that remote municipalities with lower state capacity in the
past have higher shares of Afro-descendants and worse public outcomes today. How-
ever, one may argue that there are other, even more fundamental, historical factors
at play affecting both past levels of state capacity and current racial demography.
In particular, the local prevalence of slavery may have influenced the degree of state
presence across localities (e.g., Suryanarayan and White, 2019). Although this line of
reasoning would still be consistent with our argument about the endogenous associ-
ation between ethnic demography and public outcomes, it would lead to a different
interpretation of the causal pathways at work. Therefore, we consider this possibility
in more detail below by relying on the 1872 Census data on the share of (free and
enslaved) Afro-descendants across municipalities.'?

First, we examine whether historical shares (1872) of Afro-descendants in the pop-
ulation are related to contemporary ethnic demography measures (2000). Although
the overall association is positive, the correlation is surprisingly weak (0.3) and, as

can be seen from Table A5, it is not statistically significant when we include stan-

dard geographic covariates.? Furthermore, only the share of free Afro-descendants

19Tn Brazil, even though the slave trade had ended in 1850, slavery lasted until 1888. Due to an active
level of manumission and self-purchase arrangements, approximately 75% of Afro-descendants (or 43%
of Brazil’s total population) were free by the time of the 1872 Census. In comparison, only 6 percent
of African Americans in the U.S. South were free prior to emancipation (e.g., see Schwartz, 1996).

20 Archarya et al. (2016) find, for instance, the U.S. shares of Blacks in 1860 and 2000 have a correlation
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is positively associated with contemporary outcomes, whereas the proportion of en-
slaved Afro-descendants actually has a negative relationship with current demographic
measures. Furthermore, none of these historical demographic variables appear to be
predictive of present public good outcomes.

Second, we investigate whether racial demography in 1872 is associated with the
(temporally more proximate) levels of state capacity in 1920. The raw correlation
between Afro-descendant shares and tax revenues per capita 50 years later is -0.2
(see Table A6), but it does not hold after including state fixed effects and geographic
controls. The breakdown of the Afro-descendant population into free and enslaved
reveals two opposing associations. On the one hand, the intensity of slavery has a
positive (albeit weak) relationship with past state capacity. On the other hand, the
proportion of free Afro-descendants is negatively related to local tax revenues.

Although at first glance these findings may seem counterintuitive, they are consis-
tent with the series of migratory movements that followed the abolition of slavery. The
significant negative association between the percent of slaves in the population and
the current proportion of Afro-descendants may be explained by two concurrent forces.
First, as historians have often highlighted, once slavery was eliminated, former slaves
fled from plantation areas, leaving the estates en masse and occupying frontier lands
(Klein and Luna, 2009). Second, this wholesale abandonment of farms by ex-slaves
engendered an acute labor shortage, which planters sought to resolve by resorting to
a massive influx of European immigrants. Consequently, the areas where slavery was
more prevalent in the last decades of the nineteenth century were precisely those that
tended to become more racially diverse in later years. This may thus explain why the
prevalence of slavery in 1872 does not correlate with past state capacity (Table A6,
column 3) or more contemporary public goods outcomes (Table A5, column 6).

But what about the areas with high shares of free Afro-descendants in 18727 These

of 0.77.
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areas likely include the remote localities in which runaway slaves established their
communities and also the rural areas in which Brazil’s large free colored population
lived. Although the latter were not subject to the same necessity of runaway slaves to
self-select into hidden, hard-to-reach areas, free Afro-descendants were also constrained
in their choices of where to settle.2!’ This was to be expected given their ultimately
poorer background and lack of capital. This is reflected in the negative association
between this variable and past state capacity (Table A6, column 2) and in the fact that
these communities are more likely to have remained majority-black to this day (Table
A5, column 2). This interpretation is further corroborated by the results shown in
Table A7, where we examine the relationship between the 1872 demographic variables
and the concentration of quilombos. Namely, localities with a greater share of free
Afro-descendants have a larger number of quilombos, whereas those where slavery was
more prevalent have a lower number of such communities.

In summary, while the institution of slavery has undoubtedly had strong and last-
ing detrimental impacts on the nation, its role as a common antecedent factor of both
contemporary local demographic structures and public goods outcomes is more am-
biguous. In particular, the local prevalence of slavery in the past is not only deeply
intertwined with subsequent inflows of immigrants but also coincides spatially with
some of the zones of greater economic development in the country. We hope future

work will help elucidate the long-term consequences of these countervailing effects.

Discussion: Generalizability of the Argument

It is clear from the preceding analysis of Brazilian municipalities that the spatial dis-

tribution of racial groups and past state capacity are intimately related, with the latter

21 Despite resulting from ‘voluntary’ choice, the sorting mechanism we invoke here cannot be character-
ized as the type of optimal sorting conjectured by Tiebout (1956), as it does not require additional
assumptions about the preferences of Afro-descendants for lower public goods provision. Optimal
sorting is more likely to occur when mobility is relatively unconstrained (Gerring et al., 2015), which
is not what we observe in this setting.
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accounting for a substantial part of the apparent effects of demographic patterns on
contemporary public outcomes. To generalize the implications of this finding, one could
argue that when a specific ethnic group is compelled to self-select away from the reach
of the state, ethnic demography measures and public goods outcomes are likely to be
systematically related even in the absence of an actual causal association. While the
Brazilian case provides a particularly apt illustration of this phenomenon, we believe
that it can also greatly inform the study of other settings. Below, we consider how our
argument may apply to other types of outcomes, different contexts, and to levels of
analysis beyond subnational units.

First, although this paper focuses on the association between state capacity and
public goods provision in particular, our argument regarding the endogeneity of ethnic
demography may be extended to other public outcomes. Another prominent example
of a thesis that has attracted considerable attention and produced an abundance of
research is that concerning the detrimental effects of ethnic diversity on social capital
and trust.?> Nonetheless, recent evidence also shows that prior investments in state
capacity promote persistently higher levels of social capital (Ramey and Jensen, 2020).
To the extent that ethnic diversity is itself influenced by the level of state presence, as
demonstrated here, its previously uncovered effects on social capital may be spurious.

Second, if the logic of our argument is correct, it should be applicable to any
country with significant local variation in state capacity where (1) the population
is differentiated along ethnic or other “visible” and “sticky” descent-based categories
(Chandra, 2006); (2) there are strong status differences between groups, which coincide
with durable socioeconomic and political inequalities (Tilly, 1999; Stewart, 2005); (3)

at least one group has incentives to avoid areas of strong state presence, even if only

22In the U.S., Alesina and La Ferrara (2002) find that racial fragmentation has a significant negative
effect on the proportion of trusting respondents, even after controlling for inequality and individual
characteristics. Stolle et al. (2008) report a negative association between diversity, and social trust
and Fieldhouse and Cutts (2010) find a negative effect of neighborhood diversity on social capital
(although they highlight that it is only a small fraction of the negative effect of poverty). For critical
reviews of this literature, see Portes and Vickstrom (2011); Abascal and Baldassarri (2015).

21



temporarily. Given the countless historical episodes of intergroup conflict and state-
backed discrimination or outright subjugation around the world, there is little reason
to believe that Brazil’s geographic and racial inequalities constitute a unique case.
In fact, a variety of historical legacies related to colonialism, slavery, feudalism, and
caste may prompt the emergence of hierarchical distinctions among ethnicities that are
highly persistent over time (Tilly, 1999). More generally, many countries around the
world have a few main ethnic groups (Garcia-Montalvo et al., 2005) with a high degree
of inequality between them (Baldwin and Huber, 2010).

Finally, our argument and results rely on mechanisms that are directly tied to
subnational contexts, where boundaries tend to be more permeable than those at
the national level. Nonetheless, future studies can examine whether, for example,
stronger states tend to exhibit more restrictive immigration policies, which in turn sys-
tematically affect the willingness and ability of certain groups to migrate there (e.g.,
Rosenberg, 2019), confounding any association we might observe between diversity and
public outcomes across countries. Overall, while our study does not rule out that eth-
nic demography can have an independent effect on important public outcomes such as
service provision or social capital, it challenges the empirical findings of a vast body of
work investigating contemporary associations while failing to account for more basic

historical forces.

Conclusion

In this paper, we revisit the prominent notion that ethnoracial diversity and public
outcomes are causally related. We present evidence that questions the validity of such
claims and show that the observed negative association between the contemporary
share of Afro-descendant population and public outcomes across Brazilian municipal-

ities is in part due to a common antecedent factor: the uneven distribution of state
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presence more than 100 years ago. In fact, as a consequence of both the poverty and
oppression that resulted from slavery, freedmen and runaway slaves were constrained
in their movements across the territory. They had to seek and settle in isolated areas
with weak state presence where they had a chance of forming viable frontier communi-
ties. Hence, the performance of these ‘remote’ majority-black localities today does not
match that of their neighbors, which benefited from stronger state institutions early
on, despite displaying similar levels of government spending.

Our results underline the role of historical legacies (e.g., slavery, state policies,
and group settlement choices) in shaping both contemporary demographic composition
and public outcomes. Although we do not rule out that ethnic demography may be
consequential and have an independent causal effect in certain contexts, our results
highlight that many of the empirical findings in the literature likely overestimate the
effects of diversity and other demographic variables on public outcomes.?3

Our findings also speak to the literature that emphasizes the endogeneity of linguis-
tic diversity and state capacity across countries (e.g., Wimmer, 2016). In particular,
our argument aligns with the notion that ethnic demography may be a consequence of
state strength. However, it also complements this literature by elucidating the mecha-
nisms that operate across subnational (rather than national) entities and in relation to
racial (rather than linguistic) cleavages, which are arguably less susceptible to change.

In addition to questioning previous theoretical assumptions, the patterns uncovered
here have practical implications for future research. They emphasize the need for
scholars to consider the historical forces that have influenced the distribution of ethnic
groups across the geography of the state and whether this spatial organization has
persisted over time. Moreover, our results speak to the literature on the legacies of

slavery (Nunn, 2008; Archarya et al., 2016; Dell and Olken, 2019). As indicated by our

23 A priori, the true causal relationship between ethnic demography and public outcomes (when it exists)
may be even stronger after we account for the relevant historical forces. However, this is unlikely to
be the case in most empirical settings for the reasons described in the section above.
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additional analysis, the long-term effects of slavery may be obscured by the presence of
significant countervailing effects. For instance, Brazilian municipalities that had higher
shares of slaves in the 1870s were also more developed and likely to experience massive
inflows of immigration in the post-abolition period. As a result, simply comparing
places with different shares of enslaved population in the past may not yield much
analytical leverage.

Clearly, this paper has its own limitations. First, our measure of historical state ca-
pacity may itself be endogenous. While we do corroborate our findings with additional
measures of geographic remoteness, railway density, and the location of former slave
communities, it is possible that local state capacity in 1920 was itself affected by slavery
and racial politics (e.g., see Suryanarayan and White, 2019). Second, and related, our
data do not allow us to explain how historical levels of state capacity persisted over time
or to identify all the ways in which it affected racial demography patterns—a number

24 Nonetheless, these

of different mechanisms are likely to be simultaneously at play.
limitations do not challenge our main argument regarding the pervasive endogeneity
and multicausality of ethnic demography and public outcomes.

One particularly consequential mechanism that may be explored in future research
is endogenous administrative boundary changes. As a result of both federal reforms
and local democratic initiatives, the number of municipalities in Brazil has increased
from 642 in 1872 to 5,565 in 2010. Our preliminary evidence indicates that when new
administrative boundaries are created, the “offspring” municipalities tend to be more
racially homogeneous than the “parent” ones (not shown). Regardless of whether
these effects are deliberate or unintended, they may help elucidate why the newly

created, more homogeneous Afro-descendant areas remain disadvantaged relative to

more diverse ones.

24 As discussed above, there are numerous ways in which greater capacity may have perpetuated and
even exacerbated initial disparities (through prohibitively high taxes, land regulation, subsidized im-
migration, etc.) that disproportionately affect one group because of its compositional characteristics.
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Overall, this paper shows that the alleged effects of demographic variables can be,
at least in part, a product of their histories. This suggests that previous claims about
the benefits associated with ethnic homogeneity are likely overstated. More generally,
our findings call for a greater focus on the role of the state in creating and reinforcing
historical disparities between ethnic groups. Investigating the ways in which present
outcomes depend upon past choices is therefore a critical task for future observational
studies positing ethnic demography as an important determinant of social outcomes.
Our findings can thus aid scholars in elaborating novel theoretical frameworks that
delineate the scope conditions of previous theories and identify the specific mechanisms

that might operate in different contexts.
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Appendix

Explanatory and Outcome Variables
Racial Demography

All demographic variables were constructed using microdata from the 2010 Population

Census from the Instituto Brasileiro de Geografia e Estatistica (IBGE).

Public Goods

Our composite measure of public goods is an average of municipal education quality,
healthcare quality, and access to basic public goods. The quality measures concern
education and healthcare provision. These indices come from a comprehensive study
conducted by Arretche, Fusaro and Vaughan in the Centro de Estudos da Metrépole
(CEM) and take into account a set of more than 10 indicators per sector to build two
overall measures of quality (one for education and one for health) at the municipal
level.?> Access to basic public goods indicates the proportion of the population that
has access to garbage collection, electricity, sewage and piped water. These variables

are built using microlevel data available in the 2010 Census.

Human Development Index

The municipal index is calculated as a geometric mean of income per capita, expected
school years, and life expectancy. All the data come from the Instituto de Pesquisa

Economica Aplicada (IPEA).

25For instance, the health indicator comprises, among other variables, infant mortality rate, hospitaliza-
tion rate and vaccine coverage. The education index consists of coverage below 6 years of age, failure
and abandonment rates, proportion of municipal schools with below-average grades on the national
standardized test, etc. For more detailed information, see http://web.flich.usp.br/centrodametropole.



Historical State Capacity

The data on tax revenues per capita and railroad number (logged) across municipali-
ties in 1920 is taken from Brazil’s 1926 statistical yearbook of public finances (Pardelli,
2019). To estimate the past levels of state capacity within modern-day administrative
boundaries, we adopt the approach used by Archarya et al. (2016) to address changes
in U.S. county boundaries between 1860 and 2000. Following this method, the total
amount of taxes per capita collected in 1920 is divided among the relevant municipali-
ties in 2000 such that the proportion of taxes from 1920 municipality ¢ that is assigned

to 2000 municipality j is based on the size of their overlapping areas (see Figure Al).

Geographic Remoteness

Geographic remoteness is defined as the average travel time required to reach the
nearest city (>50000 people) via surface transport in a particular municipality. For

details on methodology and calculations, see Poyart et al. (2018).

Geographic controls

The data come from the National Institute of Geology (INGEO) and include Area
size (logged), Altitude, Distance to Coast (logged), Distance from the Capital (logged),

Rainfall, Sunshine, Latitude and Longitude. For details, see Naritomi et al. (2012).
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Tables and Figures

Figure A1: Municipal Boundaries, 1920 and 2000
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Figure A2: Racial Demography across Brazilian Localities (Compared to the U.S.)
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Each dot represents racial demography in terms of fractionalization or group shares. The graph is
based on the Brazil data from Kustov and Pardelli (2018) and the U.S. data from Alesina et al. (1999).
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Table Al: Summary Statistics

Statistic

Mean St. Dev. Min Pctl(25) Pctl(75) Max

Afro-descendants % (2000)
Education Quality

Healthcare Quality

Access to Basic Goods

Income PC (logged)

School Years (Expected)

Life Expectancy

Tax Revenues PC (logged)
Number of Quilombos (logged)
Railroad Number (logged)
Geographic Remoteness (logged)
Area Size (logged)

Altitude

Rainfall

Sunshine

Distance to Coast (logged)
Distance to Capital (logged)
Longitude

Latitude

Afro-descendants % (1872)
Free Afro-descendants % (1872)

0.52
6.50
5.57
92.29
6.08
9.46
73.07
1.24
1.11
0.25
3.99
6.20
4.12
12.80
21.33
5.37
5.27
—46.17
—16.40
0.55
0.40

Enslaved Afro-descendants % (1872) 0.14

0.24
1.81
1.00
7.99
0.50
1.10
2.68
0.79
1.38
0.47
1.01
1.28
2.93
3.96
3.26
1.33
0.87
6.40
8.27
0.18
0.20
0.09

0.004 0.31 0.72  0.93
1.65  4.87 8.12  10.00
1.92  4.89 6.24  9.35
36.21 89.20  98.08 100.00
4.57  5.63 6.48  7.62
434 874 10.21 12.83
65.30 71.13 75.15 78.64
0 0.6 1.7 7
0.00  0.00 1.95  5.79
0.00  0.00 0.32  4.68
0.00  3.47 453  8.28
1.06  5.32 6.94 11.99
0.00 1.53 6.32  16.28
3.00 12.00 15.00 33.00
12.00 18.00  24.00 30.00
0.003  4.76 6.24 791
0.00 4.81 5.88  7.30
—72.90 —50.79 —41.35 —34.81
—33.69 —22.80 —843 4.60
0.03 0.41 0.67  0.96
0.02 0.23 0.55 091
0.003  0.08 0.18  0.57

Full Sample (n = 5505)



Table A2: Public Goods Outcomes and Past State Capacity

Education Health Access to Basic Goods

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

Tax Revenues (1920)  0.691°*  0.065*  0.079  —0.098* 0.412**  0.136***
(0.159)  (0.031)  (0.056)  (0.042)  (0.079) (0.016)

State FE No Yes No Yes No Yes
Geographic controls No Yes No Yes No Yes
Observations 5,505 4,971 5,505 4,971 5,501 4,970
Adjusted R? 0.135 0.732 0.004 0.320 0.144 0.550

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.
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Table A3: Public Goods Outcomes and Afro-descendant Shares (2000)

Education Health Access to Basic Goods

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

Afro-descendant (%) —0.606* —0.348"* —0.240"* —0.122"* —0.271"* —0.109"**
(0.095)  (0.042)  (0.027)  (0.029)  (0.027)  (0.029)

State FE No Yes No Yes No Yes
Geographic controls No Yes No Yes No Yes
Observations 5,505 4,971 5,505 4971 5,501 4,970
Adjusted R? 0.446 0.758 0.180 0.325 0.269 0.550

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.
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Table A4: Public Outcomes and Racial Demography (Robustness Checks)

Public Goods Afro-descendants %
(1) (2) (3) (4)
Railroads (1920) 0.050 0.029* —0.078  —0.094*

(0.062) (0.016) (0.143) (0.047)
Geographic Remoteness — —0.426™**  —0.088***  0.717*** 0.075%

(0.082) (0.026)  (0.129)  (0.039)

State FE No Yes No Yes
Geographic controls No Yes No Yes
Observations 5,207 4711 5,208 4,711
Adjusted R? 0.179 0.738 0.144 0.813

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.
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Table A5: Past Racial Demography, Present Afro-Descendant Shares and Public Goods

Afro-descendants (%) 2000 Public Goods
1 @ (3) 4 ) ()

Total Afro-descendants (%) 1872 0.051* —0.014
(0.029) (0.011)
Free Afro-descendants (%) 1872 0.073*** —0.010
(0.022) (0.015)
Enslaved Afro-descendants (%) 1872 —0.163*** 0.007
(0.047) (0.033)
State FE Yes Yes Yes Yes Yes Yes
Geographic controls Yes Yes Yes Yes Yes Yes
Observations 4,955 4,955 4,955 4,954 4954 4,954
Adjusted R? 0.815 0.816 0.817  0.739 0.739 0.739

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.
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Table A6: Slavery, Past Racial Demography and State Capacity

Tax revenues per capita (1920)

(1) (2) (3)
Total Afro-descendants (%) 1872 0.001
(0.021)
Free Afro-descendants (%) 1872 —0.036"
(0.018)
Enslaved Afro-descendants (%) 1872 0.056
(0.042)
State FE Yes Yes Yes
Geographic controls Yes Yes Yes
Observations 4,955 4,955 4,955
Adjusted R? 0.464 0.467 0.466

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.

Table A7: Past Racial Demography and Quilombos

Quilombos

(1) (2) (3)

Total Afro-descendants (%) 1872 0.044***
(0.008)
Free Afro-descendants (%) 1872 0.058***
(0.015)
Enslaved Afro-descendants (%) 1872 —0.094**
(0.031)
State FE Yes Yes Yes
Geographic controls Yes Yes Yes
Observations 4,955 4,955 4,955
Adjusted R? 0.161 0.164 0.162

All models are OLS regressions based on original data. For variable descriptions, see the Appendix.
The standard errors are given in parentheses, Tp<0.1; *p<0.05; **p<0.01; ***p<0.001.



