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Abstract

We study the impacts of a colonial segregation policy on modern-day spatial population patterns

and residential sorting by human capital in Mexican cities. After the Conquest, the Spanish aimed

to segregate Indigenous individuals into settlements called pueblos de indios. While the segregation

policy lasted until the end of the colonial era, we use present-day census data at the block level on

population, schooling and access to medical services to understand the persistent effects of pueblos on

within-city structure. First, we document a spatial non-monotonic correlation between the location

of the pueblos and population deagglomerations. Second, we study the causal impact of the pueblos

on sorting by human capital by exploiting quasi-experimental variation created by pueblos’ catchment

area defined by colonial laws. Using a Regression Discontinuity Design, we find a slight increase in the

blocks’ share of households lacking access to medical services near the boundary of all pueblos. We

further exploit the degree of success of the policy: it effectively isolated the Indigenous population only

in a fraction of the settlements. We show that blocks near to the pueblos where the segregation policy

was successful experience discontinuities on the blocks’ measures of schooling of minus 0.38 years and

the blocks’ share of individuals with no access to medical services of 2.2 percentage points. Worse

urban amenities and lower land prices explain our results. Our findings show that colonial segregation

institutions have persistent impacts for centuries on urban sorting, even when the originally targeted

group becomes a very small share of the modern-day population.
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1 Introduction

How do colonial segregation policies define the spatial sorting of contemporary cities in developing na-

tions? Colonialism required the spatial division and organization of colonized territories to manage

Indigenous populations effectively. The colonial spatial organization was sometimes based on new racial

and ethnic hierarchies (e.g., U.S., Mexico, South Africa). In other cases, colonialism created spatial ar-

rangements based on previous racial or ethnic divisions (e.g., India, Rwanda). Existing work allows us to

understand the impacts of colonial institutions on economic growth and present-day institutions (Nunn,

2014, 2020; Koyama & Rubin, 2022). Recent literature also underlies the role of historical events on

between and within-city structure (Hanlon & Heblich, 2022; Lin & Rauch, 2022). Although existing work

has shown that segregation policies from the 19th and 20th centuries have persistent impacts on residen-

tial sorting (Shertzer et al., 2022; Yamagishi & Sato, 2022), whether colonial segregation policies have

the same effect remains an empirical question. An answer to this question allows us to fully understand

how history shapes present-day cities, and thus improve the design of placed-based policies.

We study the long-lasting effects of a colonial segregation policy that emerged five hundred years ago

on residential sorting by human capital in Mexican cities. The Spanish Crown aimed to segregate the

Indigenous population in small settlements called pueblos de indios. By the end of the colonial period, the

segregation policy had an ambiguous success: as Estrada et al. (2005) explains, some pueblos remained

inhabited exclusively by the Indigenous population (hereinafter referred to as Indigenous Pueblos), while

others had also poor Spaniards, Indigenous, and other castes of individuals (hereinafter called Mixed

Pueblos). The intervention was temporal since it ended de facto in 1821 with Mexico’s Independence

from Spain. Because these settlements were relatively small compared to the size of modern-day Mexican

cities, we can use them to study within-city sorting patterns.

We estimate the impacts of pueblos de indios on two sets of outcomes at the block level: populations ag-

glomerations and human capital sorting. We consider two measures of human capital: years of education

and share of households with lack of access to medical services. Based on the 2020 census, we use the

universe of city blocks within Mexican Metropolitan Statistical Areas (MSA) that contain at least one

colonial pueblo. Our impacts exclusively consider how a pueblo de indios affects the closest city blocks.

Thus, we obtain the distance of each modern-day city block to the nearest historical pueblo.

In the first part of the paper, we obtain spatial correlations to document the relationship between the

pueblos’ location and granular patterns of present-day population density. We find the empirical reg-

ularity that pueblos de indios’ location is associated with non-monotonic population deagglomerations.

Parametrically, a 10% rise in a block’s distance to the nearest pueblo de indios is correlated with a re-

duction in the population density of the block by 1.07%, conditional on geography and market access.

The correlations are robust to unobserved spatial heterogeneity.

In the second part of the paper, we exploit quasi-random variation in the segregation policy land use to
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estimate its long-lasting effects on human capital sorting. Colonial laws established that pueblos de indios

must have a ratio of 600 varas, equivalent to 500 meters, to protect the settlements from land takeovers

by the Spanish (Estrada et al., 2005; Castro Gutiérrez, 2010b). These boundaries allow us to use a spatial

Regression Discontinuity Design (RDD) to obtain the causal estimates of pueblos on sorting patterns. To

ensure balanced characteristics between control and treatment groups, we restrict our sample to blocks

at most 1 km away from the location of the pueblos. Drawing on the pueblos’ boundaries established by

colonial laws, we define the pueblos’ catchment area as a 0.5 km radius and define as running variable

the distance of a city block’s centroid to the boundary of the nearest pueblo catchment area. We then

compare the human capital outcomes of city blocks within the pueblos’ catchment area with those blocks

outside of it (0.5 to 1 km away from the closest pueblo).

We use Calonico et al. (2014) for estimation and inference, and we implement a donut spatial RDD, as

in Laudares & Caicedo (2023) and Barreca et al. (2016), to account for fuzzy borders and the potential

sorting of city blocks into the catchment areas of the pueblos caused by urban design. Our spatial RDD

estimates suggest there is sorting by human capital. Blocks within a pueblos’ catchment area have a

discontinuity in the share of households without medical services by 0.12 to 0.21 standard deviations,

equivalent to a rise of 1.8 to 3.2 percentage points. However, we find no discontinuity in the blocks’

average years of schooling.

Given the relevant heterogeneity in the segregation policy, we explore how the degree of effectiveness of the

historical segregation policy shapes our results (Gelman et al., 2023). We split our sample of blocks in two

according to the type of the nearest pueblo, Indigenous or Mixed, and obtain spatial RDD estimates for

each sub-sample. We find that Indigenous Pueblos negatively impact blocks’ contemporary human capital

outcomes. The discontinuity in blocks’ average years of education is minus 0.16 standard deviations in

our most conservative estimate, equivalent to minus 0.38 years of education. The discontinuity in blocks’

share of households with no access to medical services represents an increase in 0.14 standard deviations,

equivalent to 2.2 percentage points. The results for the impacts of Mixed Pueblos on blocks’ measures

of human capital outcomes are inconclusive. The RDD estimates of the treatment of Mixed Pueblos on

blocks’ years of education are not statistically significant. Moreover, the estimates of the impacts of these

pueblos on blocks’ share of lack of access to medical services provide inconclusive results due to the lack

of robustness. Our results lead us to conclude that city blocks’ located in the catchment area of the

pueblos where segregation was successful have worse measures of human capital relative to the control

group, even two centuries after the end of the colonial policy.

Our heterogeneity results are robust to different bandwidths and cross-validation exercises, allowing us

to rule out that a few pueblos drive the results. Moreover, we implement two falsification or placebo

tests. First, we create mock-up boundaries holding constant pueblos’ location and show that there is no

discontinuity farther away from the actual cutoffs. Second, taking critiques of the persistence literature

seriously (Abad & Maurer, 2021; Kelly, 2020), we develop a stringent falsification exercise where we
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randomly assignpueblosto fake locations and implement again our RDD. Our estimate of the e�ect of

Indigenous puebloson sorting by years of schooling is the only one that passed the exacting falsi�cation

test.

Finally, we examine the mechanisms driving our results. Using data from Mexico City MSA, the capital

and biggest metropolitan area, we study the impact of thepueblos de indioson contemporary urban

amenities and public goods. We observe that blocks in the catchment area ofIndigenous Pueblosexpe-

rience a reduction in the quality of the street relative to the control blocks, measured by characteristics

such as pavement quality, lights, street signs, street sewage, sidewalks, etc. We also observe a reduction

in land prices by 40% at the boundary of theIndigenous Pueblos. Thus, although pueblosdo not directly

a�ect human capital, they likely have e�ects on amenities and public goods that explain why individuals

with lower human capital sort into these areas.

Our paper has three contributions to the economics literature. Our �rst and main contribution is that

we provide evidence that colonial segregation policies can shape the spatial con�guration of modern-day

cities, even after such policies ended. Moreover, our results show that their e�ects depend on the degree

of success of segregation in the past. Second, we document the historical causes of residential segregation

in a developing nation context. Third, we provide evidence that historical shocks that occurred centuries

ago can in
uence contemporary residential sorting in urban areas.

The main contribution of this paper concerns historical economic shocks that in
uence the spatial patterns

of cities (Hanlon & Heblich, 2022; Lin & Rauch, 2022). There is a growing body of work regarding the

persistent e�ects of these shocks on cities in Western high-income nations (Ahlfeldt et al., 2015; Ambrus

et al., 2020; Bleakley & Lin, 2012; Brooks & Lutz, 2019; Heblich et al., 2021; Nitsch & Wolf, 2013; Shertzer

et al., 2022, 2016; Redding et al., 2011). Recent studies have looked at the formation and path dependence

of Latin American cities (Alix-Garcia & Sellars, 2020; Ellingsen, 2021). These empirical papers align with

the theoretical framework of Allen & Donaldson (2020), who provide theoretical conditions under which

a historical shock determines spatial equilibrium outcomes across time. We complement these strands

of literature in two ways. First, we provide evidence that historical shocks can persist through many

centuries, not just a few decades. Second, we document how colonial segregation policies shape the

present-day spatial con�guration within cities in a developing nation context.

Our paper also speaks to existing work on the historical factors of the 19th and 20th-century that drive

contemporary urban segregation and inequality in American cities (Ananat, 2011; Boustan & Margo,

2013; Boustan, 2010; Cook et al., 2018; Roca et al., 2018; De la Roca et al., 2014; Logan & Parman,

2017; Rothstein, 2017; Baum-Snow & Lutz, 2011; Brinkman & Lin, 2022; Collins & Margo, 2007; Brooks

et al., 2020; Shertzer et al., 2016). In addition, Shertzer et al. (2022) provides a detailed summary of how

historical zoning regulations in the U.S. a�ect past and modern-day racial segregation. We add to this

strand of work by presenting empirical evidence that past segregation impacts today's residential sorting

by human capital in a context where the originally targeted group represents a very small fraction of the
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population in the modern-day: Indigenous population in Mexican cities represents only 4%.1 Such an

environment is di�erent than the case of the U.S., where the ethnic and racial groups segregated in the

past still represent a signi�cant share of the population today.

The idea that urban segregation persists even in a historical environment with the presence of demographic

shifts is studied by Yamagishi & Sato (2022) and Woo-Mora (2023). Firstly, Yamagishi & Sato (2022)

studies the persistent impacts of an ethnic segregation policy in Japanese cities. In their environment,

the targeted group is indistinguishable from the rest of the population; hence the historical persistence

operates through the stigma of where the targeted individuals lived. They �nd large land price discounts

across time in the initially segregated areas. We complement their work by studying a segregation

policy that was eliminated two centuries ago with consequences on residential sorting by human capital.

Moreover, their land price penalties are of a similar size to ours. Secondly, Woo-Mora (2023) documents

the long-term negative impacts of a singlepueblo de indioson individual outcomes of the inhabitants

of Guadalajara city, Mexico. In his context, even though amenities do not di�er signi�cantly across

the pueblo's boundary, the housing market experiences a major land price discount over time. After

he accounts for such a discount, he �nds human capital gaps through multiple periods suggesting the

persistence of placed-based stigma. We complement this work by expanding our analysis to all Mexican

cities with at least one pueblo, 73% of all metropolitan areas, thus increasing the external validity of the

persistent impacts of the pueblos de indios. Furthermore, we highlight the importance of the colonial

segregation policy's success in determining the current urban sorting by human capital of Mexican cities.

We also contribute to the literature on the present-day determinants of residential sorting and urban

segregation by income in cities of developing nations. (P�erez P�erez et al., 2022; Sabatini, 2003; Tsivanidis,

2022; Velazquez-Cabrera, 2021; Warnes, 2021; Selod & Zenou, 2003) focus on how public transportation

and school choice impact urban sorting. Christopher (2001); Bharathi et al. (2019) describe modern-day

segregation in India and South Africa, two nations with salient ethnic, racial, or caste identities. We

complement this literature by providing evidence that historical shocks during colonial rule can in
uence

current residential segregation outcomes in cities from developing nations.

This paper also adds to the literature on the persistent impact of colonial institutions in development out-

comes in Latin American nations (Artiles, 2022; Dell, 2010; Gar�as & Sellars, 2022; Laudares & Caicedo,

2023; Valencia Caicedo, 2019; Waldinger, 2017; Chiovelli et al., 2022). Another strand of literature high-

lights the importance role of pre-colonial and Indigenous institutions in shaping regional development

outcomes with a focus on Mexico (Arias & Girod, 2014; Arteaga, 2018; Bobonis et al., 2021; Elizalde,

2020; Diaz-Cayeros et al., 2022; Diaz-Cayeros, 2011). We do not study institutions created by Indige-

nous individuals per se, but rather, our focus is on colonial institutions imposed on them through the

urban space. Recent criticisms to the literature on historical persistence highlight the need to study with

detail the spatial dimension of outcomes when economists study the causal impact of historical shocks

1The dynamics of the Indigenous population decline in urban areas respond to multiple factors such as epidemics,
multiracial/multi-ethnic marriages or mestizaje, government policies, and identity shifts (Tenorio-Trillo, 2015)
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on contemporary outcomes Abad & Maurer (2021); Kelly (2020). We consider the latter considerations

in our study and complement the literature by showing that besides political economy, institutional and

development outcomes, colonial institutions can also determine the urban space and the spatial distri-

bution of the population. We provide evidence of the latter by showing the persistent e�ects of colonial

segregation policies on residential sorting.

Lastly, our results speak to a large literature that studies the impacts of racial and ethnic diversity on

economic growth and the provision of public goods, summarized by Alesina & Ferrara (2005). More recent

work by Artiles (2022) �nds that Indigenous ethnic diversity in
uences positively the provision of public

goods in Peru. We add to this literature by contrasting the outcomes of areas characterized by successful

Indigenous segregation vs. areas where the process ofmestizaje (multiracial and multiethnic marriages)

created mixed ancestrypueblos.2 Our �ndings are compatible with the results of Artiles (2022): pueblos

with successful indigenous segregation lead to worse present-day outcomes across city blocks in Mexican

cities through the presence of worse urban amenities. However,puebloswith mixed-ancestry at the end

of colonial times do not signi�cantly impact blocks' measures of human capital, even though land prices

a�ected by these puebloshave a premium.

The rest of the paper proceeds as follows. In Section 2 we document the historical context of the

pueblos de indios. Section 3 describes our data, and we present descriptive statistics of the blocks in our

sample. Section 4 presents our empirical model. We describe our main empirical �ndings in Section 5

and document the mechanisms behind our results in 6. In Section 7, we conclude.

2 Historical Context

Mexico's civilization origins have been traced back to 7200 B.C. (MacNeish, 1964).3 Its spatial and

political structures were diverse, ranging from stateless people, city-states, and a congeries of empires

(Knight, 2002). However, most settlements in this period were small political units calledcalpullis where

a group of families lived.4 Moreover, archaeological evidence points out that pre-colonial cities consisted

of communal centers with a market, a temple, and the residences of nobility surrounded by subordinates

(Calnek, 1976; Alc�antara, 2004; Gerhard, 1993). These settlements often had a nuclear pattern where

density decreased from the center towards the periphery of the state (Sanders, 1956).

In contrast, sometimes, bigger areas with manycalpullis formed states which, in some cases, dominated

2Historians de�ne mestizaje to the phenomenon that de�nes the contemporary ethnic and racial con�gurations of
Mexican society: a process of centuries of multiracial and multi-ethnic marriages between Spanish and Indigenous indi-
viduals. The process also included multiracial marriages with former African enslaved individuals, albeit to a lesser extent.
The mestizaje diminished the presence of the Indigenous culture in Mexico. Moreover, Mexican governments implemented
policies to acceleratemestizaje and reduced the weight of Indigenous traditions and culture in the country, Altamirano &
Trejo (2016).

3Mexico's pre-colonial civilizations were located in the region named Mesoamerica. This region covered most of Mex-
ico and Central America.

4A calpulli was an alliance of families bound by cultural, communal, political, agricultural, and educational ties
(Col��n, 2014)
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other larger areas or regions that were subjected to taxation, known astributo (Gerhard, 1993).5 These

largest states, in some cases, became empires. However, research indicates that empires were rare Gerhard

(1993). Tenochtitlan was the most important empire at the time, often called the Mexica or Aztec Empire.

The empire was located in what today is Mexico City, the most populated city in Mexico.

The above political, social, and economic organization was drastically altered with the Spaniards' conquest

of Mesoamerica from 1518 to 1521. The fall of the Mexica or Aztec empire and the emergence of the

Viceroyalty of New Spain marked the start of the colonial era. With the aid of di�erent Aztecs' political

and ethnic group rivals, the Spaniards cause a swift subjugation of the empire. This rapid conquest was

a considerable shock to the political organization of pre-colonial settlements (Knight, 2002). However,

the real political accomplishment of the Spanish conquerors was not the conquest itself but rather their

capacity to politically control the Indigenous settlements by \recycling" some political contracts the

Indigenous empires had used (Arteaga, 2018).

The geographic distribution of people and economic activity experienced an important change at the start

of the colonial times. In 1538, the Spanish Crown enacted a law creating the institution ofRep�ublicas

de Indios (Boix, 1841). De jure, such institution gave Indigenous communities rights over land and per-

mitted some extent of self-government. Later on, spatial units with such Indigenous governing bodies

were known aspueblos de indios. De facto, the communities were complex institutions: they were both

a hostile places where Indigenous people had to comply with speci�c duties and taxes as well as a space

where they could participate in their communities, maintain common goods, and celebrate their festiv-

ities (Castro Guti�errez, 2013). Moreover, they had autonomy regarding the land tenure (Van Young,

1984). The pueblos de indioswere useful for the Spanish because they also served for public adminis-

tration and local governance purposes, including taxation, provision of public goods, and administrative

records (Castro Guti�errez, 2010a; Granados, 2013; De Estrada, 1999). Nevertheless, beyond its formal

administrative purposes, the pueblos de indiosserved as a segregation policy (Nemser, 2017).

The newly created settlements were relatively small. Mexico's historiography has studied the size of these

pueblos, and it coincides that a typical pueblo was about\600 varas" (Estrada et al., 2005; De Estrada,

1999; Castro Guti�errez, 2010a). Moreover, Estrada et al. (2005) argues that by the eighteen century, a

pueblo de indioshad a population of about 360 individuals. The con�guration of these pueblosconsisted

of a church, political authorities, and cropland. Estrada et al. (2005) also provides an alternative measure

for extending a pueblo used informally at that time. This measure was the number of people that can be

reached by the sound of a church bell.

There are two main historical origins explaining pueblos' origins. First, some emerged from pre-existing

Indigenous settlements (Arteaga, 2018). A second type ofpueblos were segregated towns arti�cially

created by the Spaniards or the migrant Indigenous population during colonial times (Woo-Mora, 2023;

5This tributo was a payment for protection or imposed after a con
ict between the Aztecs and the dominated soci-
eties.
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Loreto L�opez, 2010).6 While some pueblosdisappeared by the late colonial period (Diaz-Cayeros et al.,

2022), their structure persisted throughout most of the colonial period because it permitted taxing isolated

settlements. By the late 18th century, authorities in New Spain made substantial administrative reforms

to centralize power and improve tax administration {also known asBourbon Reforms. De Estrada (1999)

argues that as part of these reforms, authorities documented more precisely the existence and location

of the pueblos de indios. Figure 1 shows the spatial distribution of the pueblos across the territory

encompassing nowadays Mexico. Thepuebloswere concentrated in central and southern Mexico.

Figure 1: Pueblos de Indios' location

Notes : The location of the pueblos de indiosis based on Estrada et al. (2005). The map shows the borders of
municipalities (light black), the delimitations of Mexican states (dark black), the Mexican MSAs (purple), and the pueblos
de indios (red dots and yellow triangles).

The segregation policy had a heterogeneous success. There are historical documents outlining that given

social and economic dynamics, there were two di�erent kinds ofpueblos. In one case, thepueblos de

indios were relatively isolated from interactions with Spanish Peninsulares(Spaniards born in the Iberian

Peninsula) or Criollos (the descendants of Spanish born in the Americas). As Castro Guti�errez (2010a)

documents, sometimes the isolatedPueblos saw a Spanish person only once a year for the collection

of taxes for the Spanish Kingdom. The other case refers to thosepueblos that became part of the

colonial cities, as Lara-Cisneros (2013), Castro Guti�errez (2010a), and De Estrada (1999) document. The

inhabitants in the latter settlements constantly interacted with Mestizos (descendants of Spanish and

Indigenous individuals), Criollos, and Spanish Peninsulares. Such interactions were so frequent that in

some cases, the inhabitants of somepueblossold their land to SpanishPeninsulares, Criollos, or Mestizos
6The historical literature suggests that most of the institutional patterns of the Pueblos were highly in
uenced by

colonial policies that successfully copied or recycled former Indigenous institutions, such as the calpulli , to encourage local
governments and maintain political stability.
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looking for a�ordable housing.

The degree of interactions betweenpueblo's inhabitants and other social actors depended on multiple

geographic, economic, and social factors. The latter could occur due to agricultural, language, religion,

trade, and labor relationships; location, the fact that natural barriers between the main colonial city and

the puebloswere not large; or because the colonial urban sprawl started to reach the territories ofpueblos

de indios (Estrada et al., 2005). However, in some cases,pueblosonly had an Indigenous population even

if they were part of the colonial urban sprawl due to speci�c geographic characteristics, as Loreto L�opez

(2010) shows for the case of the city of Puebla. It is important to highlight that the Puebloscloser to the

colonial cities likely had more frequent interactions with other castes or ethnic groups (Anderson, 1988).7

Socioeconomic interactions were not the only determinants of how the inhabitants of thepueblosinter-

acted with other groups. Language was one major obstacle that could impede social interaction between

indigenous inhabitants and Spaniards. Whenpueblos de indiosemerged under colonial rule, Spaniard

authorities debated if they should be taught religion in Spanish or in its native language. This situation

lasted until the end of the seventieth century. From this period onwards, the Spaniards opened schools

to spread the Spanish language across the native population (De Estrada, 1999).8

By the end of the colonial period, the Cadiz Constitution in 1812 eliminated thepueblos de indios de jure.

Hence, thepueblosbecameAyuntamientos. Moreover, the new legal order gave everyone the same rights

regardless of their race. For example, the legal di�erences between Indians and Spaniards disappeared:

Indigenous populations were given the same rights as Spaniards, such as citizenship, property rights, and

commerce. As Lira (1995) noted, this was not an automatic process but the starting point that would

de�ne Mexico´ s independence era in the forthcoming decades. The segregation policy in the form of

pueblos de indiosterminated with Mexico's independence from Spain, and the legal institution endedde

facto in 1821.

In the aftermath of the colonial period, the geographies encompassingpueblospersisted but faced major

changes. For instance, land tenure reverted drastically during the mid-decades of the eighteen century.

Nineteenth-century liberal governments promulgated the Ley Lerdo (1856), one of the most dramatic

changes in the land tenure regime Mexico has experienced, expropriating rural land. The new law

prohibited ecclesiastical and corporate institutions' property ownership that was not being used for the

purposes of these institutions (Bazant, 1966). These lands were auctioned or sold. Indigenous populations

owning corporate lands held were forced to sell their properties (Fraser, 1972). Later on, by the turn of

7Spaniards implemented a social strati�cation policy. They designated themselves as gente de raz�on (rational people)
as they considered themselves the only ones capable to make rational decisions. In contrast, they judged the Indigenous
population as inferior and called them rep�ublica de indios (republic of Indians). This social system is often referred as a
\dual republic" (Vinson III, 2017)

8Other reforms also altered the relationship between the pueblos and Spaniards. In 1772, the Catholic authorities en-
deavored a major reform aiming to relocate the distribution of churches in Mexico. Before 1772 the churches´ location was
determined merely by racial segregation (Garc��a Redondo, 2019), that is, indigenous populations and Spaniards attended
di�erent churches. The new reform allowed everyone to attend the church of their preference, regardless of their residency.
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the twentieth century, puebloswere part of the new industrialized and growing size cities (Tenorio-Trillo,

2015; Lira, 1995). By 1929, only 19% of Mexico City's population identi�ed asindio or indigenous, but

inhabitants of former pueblosoverall were considered as \el pueblo" or had low social status (Tenorio-

Trillo, 2015). Moreover, while gentrifying Mexico City's downtown, elite urban planners and speculators

often saw indigenous populations living in the city as individuals that the new ideal city would educate

and civilize (Tenorio-Trillo, 2015).

3 Data and descriptive statistics

3.1 Data sources

We use three data sources: geospatial data onpueblos de indios' historical locations, Census data with

information on present-day economic and geographic outcomes at the block level, and spatial datasets

with information on public goods and urban amenities by block.

Historical data . We use georeferenced location data of thepueblos de indios. (Estrada et al., 2005)

compiled information on all pueblos. They relied on the colonial censuses and administrative records

produced by the Spanish Crown during the implementation of administrative and governance reforms to

the pueblosduring in the late 1700s (Estrada et al., 2005). The authors document the existence of 4,468

pueblos. The dataset indicates with a dummy variable whether apueblohad only Indigenous inhabitants

or if it had inhabitants of multiple ancestries (Indigenous, African, and Spanish).9 Figure 1 displays the

location of pueblosacross Mexico.

Contemporary outcomes . We rely on Mexico's 2020 Census for the city block data. We construct

a georeferenced dataset for the universe of urban blocks in municipalities that are part of MSAs that

contain at least onepueblo(53 out of 73 metropolitan areas). This represents around 600,000 blocks. The

sample includes both urbanized and non-urbanized blocks. In Mexico's Census, blocks consist of closed

groups of housing units divided by streets and avenues. Table A.1 in the Appendix contains descriptive

statistics of these blocks.

Mexico's Census also records variables on socioeconomic outcomes. We use four main outcomes of interest

in our regressions at the block level: population, population density, average years of schooling, and share

of households with lack of access to medical services. For balance tests and controls in some speci�cations,

we use block-level data on the demographic composition of the block (age, sex, Indigenous descent, African

descent, religion, sex of the head of household), migration, housing, and unemployment. Additionally,

we use block-level data related to the geographic characteristics of each block. These characteristics

are: altitude, pollution, the maximum and minimum temperature recorded in a year, average yearly

9The dataset of Estrada et al. (2005) contains other variables such as the pueblos de indios' names, coordinates,
modern-day town name, contemporary municipality, present-day state, and the Catholic saint that the pueblos de indios'
dwellers worshipped.
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precipitation, distance administrative limits of the MSA, distance to the central business district (CBD), 10

and estimates of the historical population and location of colonial buildings.11

Data for mechanisms. We include six georeferenced datasets to understand the mechanisms behind

our results. First, we use the teacher-student ratio for primary and secondary schools in Mexico City MSA

from the last Education Census created in 2013 by Mexico's o�cial statistical agency, INEGI. Second, we

use records of every police report in 2019 from the Mexico City Prosecutor O�ce. These records include

information on the type of crime, location, and date. The Prosecutor O�ce records are quite detailed

and range from nonviolent minor robbery to major crimes like rape, homicide, or kidnapping.12

Third, we use INEGI's National Housing Inventory 2020. This dataset contains information on the

quality of the street characteristics of every block.13 Fourth, we use data on the location of retail trade

establishments from INEGI's Census of Economic Units 2019. Lastly, we use information from the

Cadastre O�ce's records in Mexico City on land prices. The city's Department of Finance uses these

records to collect property taxes every year.

3.2 Descriptive statistics

We provide descriptive statistics for all city blocks in the metropolitan areas that have at least one

pueblo de indios. We use this sample to obtain spatial correlations between distance to thepueblosand

population density. We present sample statistics for demographic, housing, and geographic variables in

Table A.1 in the Appendix. We highlight three characteristics of the blocks here. First, there are high

levels of heterogeneity regarding housing units and population. The di�erences between quartiles for these

variables are sizeable. Second, most blocks have similar demographics. Noticeably, female, Indigenous,

and Afro-origin population shares remain relatively similar across quartiles. Third, the blocks have

heterogeneous economic geography, as the last rows in Table A.1 show. Noticeably, the mean of the share

of Indigenous inhabitants in a block is 4%. Hence, the originally segregated group is less likely to live in

the city blocks that we consider in our sample.

10 We de�ne the location of the central business district as the mean point in latitude and longitude of all �nance, in-
surance, real estate, and banking establishments reported by the National Statistical Directory of Economic Units (DE-
NUE), a census of all establishments in Mexico created by the National Institute of Statistics and Geography (INEGI).

11 INEGI produces the geospatial data for altitude, latitude, and longitude. The geospatial data on weather come from
the National Aeronautics and Space Administration (NASA)'s Daily Surface Weather and Climatological Summaries
(Daymet) project. Our geospatial data on pollution is for PM2.5 particles in 2018, and the Atmospheric Composition
Analysis Group created the shape�les at the Washington University in St Louis. Estimates of the historical population
come from the HYDE project by Klein Goldewijk et al. (2017). Stangl (2019) produces the spatial data from colonial
buildings.

12 In Mexico, the local police and the state prosecutors' o�ces must coordinate during the investigation when a crime
occurs. They are the �rst point of contact for any criminal investigation. It is possible that an investigation of a federal
crime, such as a murder connected to ma�a activities, will be transferred to the Federal Prosecutor O�ce. Nevertheless,
the crime is recorded �rst by the state prosecutor's o�ce.

13 The National House Inventory dataset includes characteristics of the street where a blocks is located such as pave-
ment quality, lights, crosswalk, transit signs, street name signs, trees, street sewer, street covering, sidewalks, wheelchair
ramps, public transit stop, visual and audible stop lights, trees, bike infrastructure, and lack of informal vendors.
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4 Empirical strategy

We study the e�ects of colonial segregation on shaping contemporary urban sorting in Mexican cities.

To do this, we use two di�erent empirical strategies. In the �rst, we document empirical regularities

regarding the relationship betweenpueblos de indiosand modern-day spatial population patterns. In the

second empirical framework, we studypueblos de indios' e�ects on within-city sorting patterns.

Spatial population patterns and pueblos de indios .

We use the following speci�cation to understand how a block's distance to its nearestpueblo de indios

correlates with its population density.

PopDensityb = � MSA + � � (Distance to nearest Pueblo)b + X 0
b
 + � b (1)

where b denotes a block, our unit of observation. Each blockb is within an MSA and we match it to the

nearestpueblo; PopDensityb represents the population density in blockb; (Distance to nearest Pueblo)b

is the geodesic distance between blockb and its nearestpueblo de indios; and X b is a vector of geographic

controls for block bsuch as temperature (maximum and minimum), average yearly precipitation, altitude,

slope, pollution (measured by PM 2.5 particles), longitude, latitude, and whether the block is urbanized

or not. Our sample consists of all blocks (urbanized or not) within municipalities that are part of any

MSA that contains at least one pueblo. A total of 53 out of 73 metropolitan statistical areas havepueblos

de indios, representing about 38% of the country's population.

The parameter of interest is � . It represents the spatial correlation between the distance topueblos de

indios and the population density of a block. If � < 0, then we observe agglomeration patterns around

the pueblossince blocks closer to the colonial settlements are denser; if� > 0, we have deagglomeration

patterns near the pueblos de indios; and lastly, if � = 0, then there are neither agglomeration nor

deagglomeration patterns around thepueblos de indioswithin Mexican cities.

The causal impact of pueblo de indios on human capital sorting.

We exploit the quasi-random variation created by colonial laws regarding the size of thepueblos de indios.

Such laws indicated that the pueblosmust have a minimum land size of 500-meter radius to protect the

settlements from land theft by the Spaniards. This boundary allows us to implement a spatial regression

discontinuity design (RDD) to estimate the causal impact of pueblos de indioson within-city sorting

patterns.

We restrict our analysis to blocks within 1 km from a pueblo de indiosto guarantee that our treatment

and control units are relatively similar. Blocks within 0.5 km of a pueblo de indiosare the treatment

group, while blocks in a radius located between 0.5 and 1 km from apueblo de indiosact as our control

group.
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We use the following local-linear econometric speci�cation:

Yb = � MSA + � � xb + � � Db + � � (xb � Db) + � � �yP I + � 0X b + "b (2)

whereb represents the block, our unit of analysis;MSA is the metropolitan statistical area where blockb

is located; we matched each blockb to the closestpueblo, P I . In the regression,Yb represent the economic

outcome of interest (e.g., block's average years of education). Our treatment is represented byDb an

indicator variable that takes the value of one when a block is within a 500-meter bu�er of puebloP I ,

and zero otherwise. The relative distance to the 500-meter bu�er, or running variable, is represented by

xb and takes negative values if blockb is within the pueblo's 500-meter bu�er or catchment area, and

positive otherwise if block b is between 0.5 and 1 km away from the nearestpuebloP I .

Our parameter of interest is � , which represents the causal impact ofpueblos de indioson the modern-day

economic outcomes of a block. If� 6= 0, this would con�rm that the Spanish colonial interventions in the

urban space impact current residential outcomes. This would match the predictions of the model by Allen

& Donaldson (2022), which established theoretical conditions under which historical shocks shape present-

day outcomes. If � = 0, then the pueblos de indiosdo not a�ect contemporary economic outcomes. This

might be because of the dissipation of the e�ects of the colonial policy, the fact that geography is the

sole determinant of within-city outcomes in Mexican cities, or the presence of heterogeneous treatment

e�ects.

We include MSA �xed e�ects � msa to account for di�erences in economic development across Mexican

metropolitan statistical areas. Nonetheless, given that we are exploiting multiple boundaries, it is possible

that our estimate simply re
ects sorting within MSAs or di�erences between pueblos de indios. Instead

of pueblos de indios' �xed e�ects, we include the average of the dependent variable of all units matched

to a given puebloas a control, �yP I , in the spirit of Mundlak (1978). Lastly, we also control for a block's

characteristics vector,X b, which includes population density and geographic controls such as temperature,

precipitation, altitude, slope, pollution, longitude, and latitude.

For estimation and inference, we follow Calonico et al. (2014). Additionally, we only consider 1st and

2nd-order polynomials in our estimation as Gelman & Imbens (2019) suggests. To account for multiple

hypothesis testing, we consider a Bonferroni correction at a 10% signi�cance level and use robust standard

errors clustering by the nearest matchedpueblo. In addition, for estimation we use a donut RD approach

as in Barreca et al. (2016) and Laudares & Caicedo (2023) to account for the fuzzy boundaries of the

pueblos de indios' catchment areas and the potential sorting of blocks into the bu�er thresholds due to

historical urban design factors. This means that in practice, we drop blocks located within 25 meters of

the bu�ers. Panel (a) of Figure B.1 in the Appendix displays blocks' density around the threshold of 0.5

km around the pueblos de indiosusing (Cattaneo et al., 2018). We observe a rise in the blocks' density

near the vicinity of the threshold. Panel (b) of Figure B.1 shows that after dropping the blocks in the

vicinity of the boundary there is no discontinuity in the blocks' density.
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Figure 2 displays the identi�cation strategy using a subgroup of Mexico City blocks. All the blocks in

the red or blue circles are in the treatment group, since they are located within the 0.5 km catchment

area of apueblo de indios. The blocks in the orange areas act as a control group, since they are located

between 0.5 and 1 km from the nearestpueblos de indios. Any block outside these areas is dropped from

the sample. Note that Figure 2 also shows that within Mexico City, the catchment areas ofpueblosdo

not intersect. This suggests that the land use policy de�ned by colonial laws was likely enforcedde facto.

Figure 2: Identi�cation strategy illustration: Spatial RDD
Notes: This �gure displays a section of the Mexico City MSA showing a representation of the treatment group (red and
blue) and control group (orange).

First, we estimate the local average treatment e�ect of all pueblos de indioson the blocks' economic

outcomes. For our heterogeneity analysis, we estimate the model in equation (2) separately for two

di�erent sub-samples depending on the degree of success of the colonial segregation policy, as reported by

Estrada et al. (2005). The �rst sample are those blocks nearpueblosthat only had Indigenous inhabitants

by the end of the colonial period (red-orange circles in Figure 2). The second sample includes the blocks

close to thepueblosthat had heterogeneous ancestry (blue-orange circles in Figure 2).

We �nd balance on locational fundamentals and socioeconomic variables for control and treatment groups

in both types of pueblos. Table B.2 shows the balance tests. The t-tests suggest balance in geographic
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