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Abstract
This article examines the long-term consequences of a historical human capital intervention. The
Jesuit order founded religious missions in 1609 among the Guarani, in modern-day Argentina, Brazil
and Paraguay. Before their expulsion in 1767, missionaries instructed indigenous inhabitants in reading, writing and various crafts. Using archival records, as well as data at the individual and municipal
level, I show that in areas of former Jesuit presence—within the Guarani area—educational attainment was higher and remains so (by 10%-15%) 250 years later. These educational differences have
also translated into incomes that are 10% higher today. The identification of the positive effect of the
Guarani Jesuit missions emerges after comparing them with abandoned Jesuit missions and neighboring Franciscan Guarani missions. The enduring effects observed are consistent with transmission
mechanisms of structural transformation, occupational specialization and technology adoption in agriculture. JEL Codes: I25, L16, N36, O15, O43, Q16, Z12.
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“When in 1768 the missions of Paraguay left the hands of the Jesuits, they had arrived at
perhaps the highest degree of civilization to which it is possible to conduct a young people.”
“The Jesuits have civilized the [Guarani], have taught them to be industrious, and have succeeded in governing a vast country (. . . ) [making] a virtue of subduing savages by mildness
and instruction.”
Voltaire, 1756 and 1770.1

I.

I NTRODUCTION

This article shows that human capital transmission across generations is a main driver of economic outcomes in the long run. I exploit a unique historical experiment to study the persistence of income, human
capital and culture. I study religious missions, which played an important educational role and were
founded—through colonial enterprises—in developing countries worldwide.2 I focus on South America
and demonstrate the important economic benefits of a specific type of European missionary activity. Jesuit missionaries settled in 1609 in what were essentially the frontier lands of the Spanish and Portuguese
empires, before being expelled from the continent in 1767. While religious conversion was the official
aim of the missions, they also invested heavily in education; schooling children and training adults in
various crafts.3

I examine here the repercussions of the Guarani Jesuit missions (1609-1767) in modern-day Argentina,
Brazil and Paraguay (Figure I). In municipalities where Jesuits carried out their apostolic activities, literacy rates and median years of schooling are 10%-15% higher today, 250 years after their expulsion. The
same locations are also ahead by 10% in terms of per capita income. I employ a novel identification strategy based on abandoned missions and exploit missionary variation within two Catholic orders, stressing
the importance of educational investments. I also track the human capital shock through time, showing a decaying but persistent and differential impact. Crucially, I propose new cultural mechanisms of
1 Quoted

in Graham (1901), p. 52.
effect of Protestant missions in Africa has been analyzed by Nunn (2010 and 2014) and Cagé and Rueda (2016),
while Waldinger (2016) examines Catholic missions in Mexico.
3 Compared to McCleary and Barro (2003 and 2006), Guiso, Sapienza, and Zingales (2003), and Glaeser and Sacerdote
(2008), I place less emphasis on the direct effects of religion and more on its human capital externalities, as in Becker and
Woessmann (2008 and 2009), and Botticini and Eckstein (2005, 2007 and 2012).
2 The
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transmission relating to occupational specialization, as well as structural transformation and technology
adoption in agriculture—through the introduction of Genetically Engineered (GE) soy seeds.

To assess the economic impact of the Guarani Jesuit missions, I assemble a new data set that combines
archival information about these missions with modern-day outcomes at the municipal and individual
level. To disentangle the potential national institutional and historical effects from the human capital
shock, I exploit fine-grained variation in missionary activity in three different countries. The area under
study was populated by a single semi-nomadic indigenous group, so I can abstract from the differential
effects of particular pre-colonial ethnic tribes.4 The geo-coded data set covers all of the municipalities
in the provinces of Misiones and Corrientes in Argentina, the states of Rio Grande do Sul in Brazil, and
Misiones and Itapúa in Paraguay (Figure I). A total of 30 Jesuit missions (treinta pueblos in Spanish)
were established: 15 in Argentina, 8 in Paraguay and 7 in Brazil.

To quantify the Jesuit missionary treatment, I use distance to the nearest mission as the main explanatory variable. I then estimate an econometric model of contemporary outcomes—such as education and
income—based on this measure of missionary presence. After controlling for geographic and weather
characteristics, I find that moving 100 kilometers closer to a mission brings a positive effect on educational attainment of around 0.7 years of schooling, and lower poverty rates (according to an Unsatisfied
Basic Needs index) of 10%. The human capital effects appear larger during earlier historical periods and
have declined in the postwar era.

Despite extensive geographic and weather controls, the initial location of the Jesuit missions can still
be non-random. In order to address the potential endogeneity of missionary placement, I conduct two
empirical tests. The first one is a placebo-type test that looks at missions that were initially founded by
the Jesuits, but abandoned early on (before 1659). I thereby compare places that were initially picked
by Jesuit missionaries but ended up not being treated, with those that received the full missionary “treatment.” I find no significant or consistent effects for missions that were abandoned by the Jesuits, which
suggests that what mattered in the long run were the activities they carried out and not where they first
4 See

Gennaioli and Rainer (2007), Michalopoulos and Papaioannou (2013), and Maloney and Valencia Caicedo (2016).
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settled. Second, I examine the impact of neighboring Guarani Franciscan missions. The comparison is
relevant in that both orders wanted to convert souls to Christianity, but the Jesuits emphasized education
and technical training in their conversion, relative to the Franciscans. Contrary to the Jesuit case, I find
no positive long-term economic effect of Franciscan missions, highlighting the role of human capital
investments.

Finally, I present empirical evidence on cultural and occupational mechanisms of transmission. To this
end, I build on growth theories of human capital accumulation, industrial specialization, and technology
adoption—in the spirit of Nelson and Phelps (1966). Consistent with models of structural transformation, I document that people closer to historical missions have moved away from agriculture and into
manufacturing and services.5 These sectoral changes also extend to occupational specialization in more
skill-intensive industries, following the categorization of Ciccone and Papaioannou (2009). Furthermore,
I show that inhabitants closer to former missions—who have higher human capital—adopted newly available agricultural technologies faster (as in Foster and Rosenzweig, 1995 and 1996). In particular, these
inhabitants were faster to incorporate GE soy seeds, as in Bustos, Caprettini, and Ponticelli (2016).6 Additional tests suggest that results are not driven by migration or urbanization and are concentrated among
residents of these municipalities, while there appear to be complementary investments in infrastructure
and health.

This article builds on the historical persistence literature, recently summarized by Nunn (2009 and 2013),
Galor (2011), Spolaore and Wacziarg (2013), and Michalopoulos and Papaioannou (2017). In this literature, deep-rooted determinants of development have shown to influence modern outcomes through
geography and natural endowments, legal origins and institutions, genetics, human capital, and culture.7
This paper relates particularly to previous work studying the aftermath of colonialism and the impact of
5 See

the pioneering work of Kuznets (1957), the handbook chapter by Syrquin (1988), the theoretical model of Murphy,
Shleifer, and Vishny (1989), and the more recent empirical evidence by Bustos, Caprettini, and Ponticelli (2016).
6 For related historical examples of technology adoption, see Dittmar (2011), Hornung (2014), Squicciarini and Voigtländer
(2015) and Maloney and Valencia Caicedo (2017).
7 Seminal contributions on these determinants include Diamond (1997), Engerman and Sokoloff (1997), Gallup, Sachs,
and Mellinger (1999), La Porta et al. (1998), Acemoglu, Johnson, and Robinson (2001), Ashraf and Galor (2013), Glaeser et
al. (2004), Landes (1998), and Voigtländer and Voth (2012).
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colonial investments.8 Most notably, Dell (2010) stresses the negative impact of the mita labor system
in Latin America, while Nunn and Wantchekon (2011) document the adverse economic effect of African
slavery through decreased trust. I contribute to this literature by broadening the colonialism spectrum,
examining cultural and occupational mechanisms behind economic and human capital persistence.

The fundamental importance of human capital for economic growth is well established.9 Questions remain, however, about the persistence and mechanisms of transmission of historical human capital shocks
(Waldinger, 2012; Chen, Kung, and Ma, 2016). Natural historical experiments and colonial experiences,
in particular, provide a setting in which to study such important economic questions. While European
colonizers often imposed extractive institutions (Acemoglu, Johnson, and Robinson, 2001), they also
transferred human capital, cultural values and technological know-how (Glaeser et al., 2004; Easterly
and Levine, 2016). Moral legitimacy aside, could some of these colonial interventions have then led to
positive economic outcomes in the long run?

Cultural explanations of economic performance date back to Max Weber’s 1905 Protestant work ethic
hypothesis (Weber, 2011), while the role of culture and its interaction with institutions has been recently
surveyed by Alesina and Giuliano (2015). Empirically, this literature has documented the persistence
of cultural traits over centuries (Tabellini, 2008; Grosjean, 2010; Voigtländer and Voth, 2012; Guiso,
Sapienza, and Zingales, 2016). Theoretical models have stressed the role of vertical and horizontal cultural transmission (Cavalli-Sforza and Feldman, 1981; Boyd and Richerson, 1985; Bisin and Verdier,
2000 and 2001), especially with regards to education (Galor and Moav, 2002). Here I emphasize occupational persistence and its relation to structural transformation and industrial specialization (as in Botticini
and Eckstein, 2005, 2007 and 2012).
8 As

in Feyrer and Sacerdote (2009), Huillery (2009), Bruhn and Gallego (2012), Becker et al. (2014), Grosfeld and
Zhuravskaya (2013), and Jedwab, Kerby, and Moradi (2014).
9 See, among others, Mankiw, Romer, and Weil (1992), Benhabib and Spiegel (1994), Barro (2001), Glaeser et al. (2004),
Galor (2011), and Gennaioli et al. (2013 and 2014).
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Religion is a fundamental aspect of culture and was an integral part of colonial enterprises worldwide.10
An emerging literature has explored the aftereffects of nineteenth-century Christian missions in Africa.
Across countries, Woodberry (2004 and 2012) and Lankina and Getachew (2012) find a positive effect
of Protestant missions on democracy. Subnationally, Nunn (2010) documents that missions resulted in
higher religiosity, Gallego and Woodberry (2010) and Nunn (2014) show a positive effect on educational
attainment, and Cagé and Rueda (2016) on newspaper readership. Wantchekon, Klašnja, and Novita
(2015) find positive human capital externalities from religious schools in Benin, Meier zu Selhausen
(2014) relate missions to female empowerment in Uganda, and Okoye and Pongou (2014) and Wietzke
(2015) to school provision in Nigeria and Madagascar. Outside Africa, Mantovanelli (2013) and CastellóCliment, Chaudhary, and Mukhopadhyay (2015) report a positive effect of missions on Indian literacy
and tertiary education, and Bai and Kung (2015) on Chinese urbanization.

I contribute to the literature on the economic effects of missions in several ways. The existing papers
have overlooked Latin America, an area with extensive and long-standing missionary presence. I also
go further back in time than previous work—from the nineteenth to the seventeenth century—and focus
on Catholic as opposed to Protestant missions.11 The early stage of development of the indigenous
inhabitants makes the setting unique, at a time when returns to human capital were presumably low. The
article closest to this study is Waldinger (2016), which documents the positive impact of Mendicant orders
in Mexico. As in her paper, I examine the effect of different Catholic orders. In contrast, here I document
the impact of Catholic missionaries on the same indigenous tribe in three different South American
countries. I also employ a novel identification strategy based on abandoned missions. Conversely, I
find long-lasting effects on human capital for missions from the Jesuit order, which stressed education,
relative to the Franciscans. Lastly, I propose new mechanisms of transmission, focusing on structural
transformation, industrial specialization and the adoption of agricultural technologies.
10 Seminal papers on this topic include Iannaccone (1990), Guiso, Sapienza, and Zingales (2003), McCleary and Barro (2003

and 2006), and Glaeser and Sacerdote (2008), and modern reinterpretations include Becker and Woessmann (2008 and 2009),
Botticini and Eckstein (2005, 2007 and 2012), Clingingsmith, Khwaja, and Kremer (2009), Campante and Yanagizawa-Drott
(2013), Cantoni (2015), Akcomak, Webbink, and Weel (2016), Andersen et al. (2017) and Cantoni, Dittmar, and Yuchtman
(2018).
11 McCleary and Pesina (2011) and McCleary (2017) show how Guatemalan Protestant missions established during the early
twentieth century did not emphasize literacy in their conversion. I find the opposite effect here when I look at the prevalence
of radio and newspapers in Table A.26, consistent with Cagé and Rueda (2016). Acemoglu, Gallego and Robinson (2014) use
Protestant missions as instruments for education.
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The rest of the paper is organized as follows. Section 2 provides the historical background. Section 3
describes the data and presents the empirical strategy. Section 4 contains the main results on education
and income, abandoned Jesuit missions, Franciscan missions, and human capital persistence. Section 5
presents mechanisms of transmission of persistence. Section 6 presents alternative transmission mechanisms, and Section 7 concludes.

II.

HISTORICAL BACKGROUND

The Society of Jesus was founded as part of the European Counter-Reformation movement in 1534, at
the University of Paris, by the Basque knight St. Ignatius of Loyola, ad maiorem Dei gloriam (for the
greater glory of God).12 From the outset, it stressed education and papal obedience. It is a relatively new
Catholic order when compared to the Order of Saint Benedict (founded in 529), as well as the Franciscan,
Dominican and Carmelite orders (all founded in the 1200s). Jesuits were the last major Catholic order
to arrive in the Americas—through the Spanish and Portuguese empires. Religion constituted one of the
main reasons for embarking to the New World.

The first Jesuits arrived in South America at Salvador de Bahia, modern-day Brazil, in 1549 (Alden, 1996
and Bethell, 1984). The Jesuit order followed a two-pronged strategy: educating the creole elites in the
major colonial capitals (of Mexico City, Lima, Bogotá, Buenos Aires and Quito) while developing indigenous missions in some of the most remote areas of the Spanish and Portuguese empires (Bolton, 1917
and Bethell, 1984). The first South American Jesuit mission was established in 1565 in Juli, modern-day
Puno, at the border of Bolivia and Peru. Jesuits also started missions in Mainas (Peru), Moxos and Chiquitos (Bolivia), Casanare and Orinoco (Colombia and Venezuela), Baja California (Mexico), and Alta
California (United States). Outside the Americas, the Jesuits established missions in China, India and
Japan during the sixteenth and seventeenth centuries.

It is hard to overemphasize the value of education for the Jesuit order. Jesuits were at the technological
frontier of the time, and their cultural contributions to both music and the arts are well known. Furlong
12 For

the history of the Jesuits, see Hernández (1913), Furlong and Muriel (1955), Palacios and Zoffoli (1991), Carbonell
de Massy (1992), and more recently Ganson (2003), Maeder and Gutiérrez (2009), Wilde (2009) and Sarreal (2014).
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and Storni (1994) stress the Jesuit achievements in cartography, ethnography, linguistics, botany, mathematics and medicine. Jesuits introduced the printing press to Argentina, Brazil and Paraguay, and even
established an astronomical observatory in San Cosme and Damián, in modern-day Paraguay. Jesuits
also played an important role in the historical development of tertiary education in Brazil (Tobias, 1972).
Even though the official aim of the Jesuit missions was to convert souls to Christianity, Jesuits taught
children—boys and girls separately—how to read and write and do basic arithmetic (Ganson, 2003).
They also trained adults in masonry, wood carving and embroidery (Gálvez, 1995).13

The Guarani missions constituted the heart of the Jesuit missionary efforts (Figures I and A.1). Jesuits
arrived in Asunción, Paraguay, on August 11, 1588. From Asunción, they explored the surrounding area
and established the first Guarani Jesuit mission in 1609 (Figure A.2). Jesuits were not the first to establish
religious missions among the Guarani, since the Franciscans had established their first Guarani mission in
1580 (Durán Estragó, 1987 and Necker, 1990). Jesuit missions still remained isolated from the colonial
capital of Asunción, which itself only numbered 6,451 inhabitants in 1761, and were only allowed to
barter restrictively (Ganson, 2003). The initial Jesuit foundation was followed by a period of exploration
that lasted around 50 years, until 1659. Jesuits founded a total of 30 missions or reducciones (reductions)
in the modern-day territories of Argentina, Brazil and Paraguay (Table A.1): 15 of them in Argentina, 8
in Paraguay and the famous sete povos (7 missions) in Brazil. At their peak, the Guarani Jesuit missions
contained more than 120,000 inhabitants (Figure A.3), four times the population of Buenos Aires in
1779 (Ganson, 2003). Guarani Jesuit missions constituted one of “the most original experiments of the
spiritual conquest of the New World” (Roa Bastos, quoted in Saguier, 1991, p. 9) and were admired by
contemporaries as prominent, and anticlerical, as Voltaire.

The Guarani area was populated by a single indigenous tribe, also known as the Tupis in Portuguese.
When the Jesuit priests arrived, the Guarani were considered to be at a Neolithic stage of development,
lacking iron weapons and tools (Ganson, 2003), which makes the conversion setting unique. The Guarani
were semi-sedentary and cultivated manioc root and maize through slash-and-burn agriculture. The terri13 In

the Appendix, I document that these places still produce more handicrafts, such as embroidery, a skill introduced by
the Jesuits. They also have more professionals and workers in fields related to the Jesuit intervention. Figure A.4 provides a
blueprint of the San Ignacio Miní Guarani mission along with its school and workshop.
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tory has relatively uniform geographic and weather characteristics, is covered by subtropical forests and
contains no major mineral resources (Palacios and Zoffoli, 1991).

The expulsion of the Jesuits represents a watershed moment in colonial history, ending abruptly the Jesuit
activities in the Guarani area. After intense political infighting in Europe, the Jesuits were expelled from
Spain and Portugal—and their Latin American colonies—in 1767. Kings Charles III of Spain and Joseph
I of Portugal, counseled by the Marquis of Pombal, pressured the (Franciscan) Pope Clement XIV to
issue the order of expulsion. The order was carried out with efficacy in the Guarani area by the governor
of Buenos Aires, Francisco de Paula Bucarelli, and by 1768 no Jesuit missionaries remained in the area.
In 1773, Clement XIV proceeded to dissolve the Society of Jesus, and priests were exiled in Frederick
the Great’s Prussia and Catherine the Great’s Russia. The Jesuit order was only restored in 1814 by Pope
Pius VII, but by then indigenous missions in the Americas had been abandoned. Jesuit missionaries were
never to return to the Guarani area.

III.

DATA AND EMPIRICAL S TRATEGY

III.A Data
I use archival records, census data and household surveys to conduct my empirical analyses. To extract
usable data from historical sources, I use ArcGIS. An illustration of the documents available can be seen
in Figure A.5, which depicts a historical map of the Jesuit missions of Paraguay. My data set covers all
the municipalities in the five states (or provinces) of the three countries where the Guarani Jesuit missions
were originally located (Figure I). These are the provinces of Misiones and Corrientes in Argentina, and
the states Rio Grande do Sul in Brazil and Misiones and Itapúa in Paraguay. In total, there are 549
observations, covering around 10 million inhabitants, that correspond to the municipal or third-level
divisions of these countries (departamentos in Argentina, municipios in Brazil and distritos in Paraguay).
The area under consideration is comparable in size to Uruguay and Ecuador.
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The data come from three main sources. First, there is information taken from historical archives on
the location, year of foundation, population and general workings of the Guarani Jesuit missions. These
include the Archivo de Indias (Seville), Archivo General de la Nación (Buenos Aires), Archivo Nacional
(Asunción) and the Roman Jesuit Archives (Vatican). Primary sources include the Cartas Anuas (annual
letters) of Jesuit fathers Ruiz de Montoya and Cardiel. These key documents on the state of affairs of
the missions were sent directly by the provincial fathers to Rome. This information is complemented by
contemporary accounts and visits, such as those by Father Charlevoix and naturalist Alcide d’Orbigny.
For the post-expulsion period, there are extant government reports and official correspondences of Governors Bucarelli and Zavala. Additional official historical data are taken from the national censuses of
Argentina in 1895 and 1914; Brazil in 1890, 1920 and 1940; and Paraguay in 1950, as well as decadal
national censuses from the postwar era. I also collect a large set of geographic and weather controls
at a highly disaggregated level from BIOCLIM and comparable sources. Lastly, I assemble a series of
educational outcomes—literacy and median years of schooling—and income (or poverty) measures from
modern censuses for Argentina (2001, 2010), Brazil (2000, 2010) and Paraguay (2002, 2012). Modern
census data for the three countries on occupations and industries are in turn complemented by two specialized survey modules on culture from the 2006 Brazilian Municipal Survey and the Paraguay Public
Household Survey of 2011.

Summary statistics for key variables can be found in Table I, divided by missionary proximity, for education, income, and geographic and weather characteristics. Distance to the nearest mission is measured
from the centroid of the municipality. Median years of schooling (a finer education measure) is only
available for Brazil, and income is not available for Argentina at this level of disaggregation, so I use instead a multidimensional (Unsatisfied Basic Needs) poverty index. Aside from standard geographic and
weather controls, I include more sophisticated measures such as ruggedness, slope and distance to rivers,
which may have been relevant for missionary settlement. Literacy levels border on 90% and median years
of schooling average five years, which are typical values for rural areas in Latin America. Municipalities
closer to former missions already appear more literate and have higher income. The specific variables
used, along with their sources and units, are described in more detail in the Data Appendix.
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III.B Estimating Equation
In order to estimate the effect of Jesuit missions on contemporary outcomes, I use the following econometric specification:
(1)

Y2000,i j = α + β d(Mi j ) + γGEOi j + µ j + εi j

where Y 2000 denotes either modern human capital or income in municipality i in state j. M measures
missionary presence at the municipality level, and the d function is either a missionary dummy or the
distance to the nearest mission in kilometers. The coefficient of interest is β , which in the case of a
beneficial effect would be negative in the distance to the nearest mission specification and positive in
the dummy specification (reported in the Appendix). GEO is a vector of geographic and weather controls—including area, altitude, latitude, longitude, temperature, rainfall, ruggedness, slope, distance to
the nearest river, distance to the nearest coast and a landlocked dummy—with a corresponding vector of
coefficients γ. Importantly, I control for distance to the nearest Franciscan mission in all specifications,
except for the baseline regressions. The variable µ captures a state-fixed effect, α is a generic constant
and ε is an idiosyncratic error term. I employ a similar specification when I examine cultural and occupational outcomes in the mechanisms section. To actually estimate the equation above, I use OLS. I use
robust standard errors throughout and also report Conley (spatial) standard errors at 0.1 degrees.14

III.C Identification
For identification, I exploit the fact that Jesuits were expelled from the Americas in 1767, following political disputes in Europe. The rupture between the Jesuit order and the Spanish Crown was external to the
location of proselytizing activities among the Guarani. The one-off religious intervention also happened
at an early stage of development, making the setting appropriate for examining the persistence of income,
human capital and culture. The actual identification of the missionary effect hinges on several assumptions. First, the historical record suggests that the foundation of the missions proceeded in a relatively
haphazard manner. Hernández (1913) describes as a “coincidence” the entrance of the Jesuit priests to
14 Table

A.2 reports Conley standard errors using larger windows, for robustness. When individual data are available, as in
the occupational regressions, I employ probit specifications and cluster standard errors at the municipality level. When the
number of observations is too small, as is the case with the historical censuses, I also report bootstrapped standard errors.
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Paraguay. Historians describe the foundation of San Ignacio Guazú in 1609 as an unprecedented “adventure” and the establishment of the first missions as “perilous and random” (Astrain, 1996). Priests
such as Antonio Ruíz de Montoya were very successful in founding several missions, while others such
as Diego de Alfaro and Alfonso Arias, died in the process. Second, I control directly for a host of geographic conditions such as low altitude and proximity to rivers that might have influenced the initial
settlement choices. I show, importantly, that the Jesuit areas do not have higher population densities
during pre-colonial times. Being the last Catholic order to arrive to the Americas, the Jesuits had “last
pick” and presumably ended up in more peripheral areas. I test this claim empirically in the section
contrasting Jesuit and Franciscan missions. This comparison within orders, along with the study of abandoned missions, aims to establish the causal effect of the Guarani Jesuit missions.15 I present evidence
for persistence mechanisms of transmission, while additional empirical tests help to rule out alternative
transmission channels.

IV.

MAIN RESULTS

IV.A Human Capital
Prior to running any regression, Figure IIa illustrates the main findings of this section. The graph plots
modern literacy rates for people aged 15 and older versus distance to the nearest Jesuit mission in kilometers. Municipalities that had missions (depicted using triangles) cluster in the upper left corner with
rates above 90%.16 The farther away a municipality (in dots) is from a historical mission, the lower its
literacy level today. This unconditional relationship is negative and highly significant with a t-statistic of
-4.36. A similar pattern is observed net of country fixed effects in Figure IIb, and using a binned scatter
plot in Figure IIc. Although literacy rates have converged in modern times, the negative relationship appears pronounced and remarkable given the 250-year lag. To better quantify this phenomenon, I estimate
Equation 1 using illiteracy rates for the three countries and median years of schooling for Brazil. The
pattern already observable in the raw data is confirmed in the regressions.
15 I

also employ an instrumental variables estimation strategy, using the distance from the first European (pre-Jesuit) exploration routes and distance to Asunción, for the Brazilian sub-sample of the data only (Table A.18).
16 Note that distances for missionary districts are not necessarily zero, as they are measured from the municipality’s centroid.
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The point estimates are positive and significant both without and with geographic controls (Table II,
columns (1) and (2)) for the three countries. The corresponding beta coefficients are around 0.35, and
the estimated effect suggests a reduction in illiteracy of at least 10% when moving 100 kilometers closer
to a mission. The education results are comparable in size and slightly larger than those found by Nunn
(2014) for Christian missions in Africa. In terms of individual countries, the effect is strong without and
with geographic controls for Brazil (columns (3) and (4)) and Argentina (columns (5) and (6)), while it
maintains its sign but not its significance for Paraguay (columns (7) and (8)). The corresponding beta
coefficients are 0.46 for Brazil, 0.41 for Argentina and 0.14 for Paraguay.

Results using median years of schooling for Brazil are similar to those for illiteracy (Table III, columns (1)
and (2)). The estimates suggest that moving 100 kilometers closer to a mission increases median years
of schooling by 0.67 years, or almost 15%. These magnitudes are economically important, especially
when considering that Brazil has a relatively low level of education, even by Latin American standards
(Hanushek and Woessmann, 2012). The results are in the 10% ballpark of educational benefits attributed
to the well-established Bolsa Familia conditional cash transfer program in Brazil (Glewwe and Kassouf,
2012).

IV.B Income and Poverty
Figure IIIa plots the logarithm of income in 2000 versus distance to the nearest mission. As before, former
missionary municipalities cluster in the upper left corner, and there appears to be a negatively significant
relationship between the two variables, with a t-statistic of -3.83. The relationship is less pronounced,
but still noticeable, net of country fixed effects in Figure IIIb. Figure IIIc presents the binned scatter
plot, which reveals again a significant downward pattern. The results of estimating Equation 1 using
the distance specification for income per capita can be seen in Table III for Brazil and Paraguay. The
coefficients appear negative and strongly significant without and with geographic controls (columns (3)
and (4)), and the corresponding beta coefficients are approximately -0.3. Being 100 kilometers closer
to a mission raises per capita income about 0.2 log points. To gauge the economic importance of the
human capital results, I run a specification of income on literacy, instrumented by distance to the nearest
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Jesuit mission (not reported). The estimates of around 8% are consistent with the micro-estimates for
Argentina, Brazil and Paraguay (Psacharopoulos and Patrinos, 2004; Acemoglu, Gallego, and Robinson,
2014). Lastly, I perform a Principal Component Analysis (PCA) combining education and income. As
can be seen in Figure IV, moving farther away from the nearest mission leads to worse outcomes.17

As an alternative measure of income, I use the Unsatisfied Basic Needs (UBN) index for Paraguay and
Argentina.18 The coefficient for distance to the nearest mission now emerges significantly positive in
Table III, columns (5) and (6), without and with geographic controls, with a corresponding beta coefficient of 0.5. By construction, the poverty index allows for an easier interpretation of the results: as one
moves 100 kilometers farther away from a missionary district, the individual poverty index increases by
approximately 10% (10 points). The empirical results presented in this section are robust to alternative
proxies for income, and formulations such as logarithms and dummies, reported in the Appendix.19

IV.C

Abandoned Missions

Jesuit missions might have been established in better places, beyond observable geographic and weather
characteristics.20 In order to address the potential endogeneity of missionary location, I conduct a
placebo-type test where I look at missions that were initially founded, but soon abandoned, by the Jesuits.
This goes to the heart of the question as to whether Jesuits simply picked better places ex ante. I retrieve
the coordinates for the abandoned missionary nuclei of Guayra, Alto Paraná and Itatín, all places that did
not receive the full treatment of the Guarani Jesuit missions. Because abandoning these places may itself
17 Table

A.6, column (5), confirms the statistical significance of this joint relationship. Income per capita is not available
for Argentina at this level of disaggregation. Figures A.6 and A.7 show the results by country. Figures A.8 and A.9 present
the binned scatter plots for education and income net of country fixed effects. Results at different distance thresholds are in
Figure A.11 and Table A.3. The effects are stable and larger at the local level.
18 The UBN methodology seeks to determine, with the help of a few indicators, whether the population’s basic needs are
being satisfied. The groups that do not reach the minimum threshold are classified as poor. The selected indicators are:
inadequate housing, housing with critical overcrowding, housing with inadequate services, households with high levels of
economic dependence, and households with school-age children not enrolled in school.
19 Results are robust to using the household as opposed to the individual UBN index (Table A.5, column (9)). Figure A.10
displays poverty results by country. I present alternative formulations such as logarithmic specifications and income proxies
using nighttime satellite data in Figure A.12, and Tables A.4 and A.5. Table A.6 shows results for illiteracy and income using
dummies and Table A.7 for median years of schooling and the poverty index.
20 I quantify this possibility by calculating Altonji ratios (Altonji, Elder, and Taber, 2005), which suggest that selection on
unobservables would have to be more than four times larger than selection on observables to drive the results. I also show in
Table A.16 that places close to Jesuit misions have worse geographic and weather attributes.
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have been endogenous, I analyze the case of the non-abandoned Franciscan Guarani missions in the next
section.

The missionary nuclei of Guayra, Alto Paraná and Itatín were founded during the Jesuit exploratory
period (1609-1659). In the Guayra region, the Jesuits founded Loreto and San Ignacio in 1610, and in
Alto Paraná the missions of Nuestra Señora de la Natividad de Acaray in 1624 and Santa María la Mayor
de Iguazú in 1626. The Guayra foundations lasted from 1610 to 1630 and the Alto Paraná nuclei from
1609 to 1638. In the Itatín region, they founded several missions, the last of which was Yatebó in 1634.
The Itatín reductions were first disbanded in 1648 and then relocated in 1659. All of these missions were
abandoned early on and were not integrated with the rest of the Guarani system of missions (Hernández,
1913; Furlong and Muriel, 1955). This might have been due to the threat of Portuguese slave-hunting
bandeiras and the death of priests, at a time of low missionary recruitment in Europe (Ganson, 2003 and
García, 1995).21 Such deaths were critical blows to fledging missions, which counted only one or two
Jesuit priests per mission.

I find no consistent effects of the abandoned missions on modern education. For literacy (Table IV,
columns (1) to (3)), some coefficients are significant separately, but now appear with the opposite (negative) sign. When estimated jointly, they lose significance (column (4)) with one exception (column
(5)). The effect of the Guarani Jesuit missions is robust to controlling for all of the abandoned missions,
without and with geographic controls (columns (6) and (7)). The same pattern can be observed using
median years of schooling as an alternative measure for education (Table V, columns (1) and (2)). The
coefficients on income for the abandoned missions are only significant in one case, while the Jesuit effect
remains robust to their inclusion (columns (3) and (4)).22 When using the individual poverty index for
Argentina and Paraguay, none of the coefficients for the abandoned missions are significantly positive
(column (5)). The effect of the Guarani Jesuit missions is robust again to controlling for the abandoned
21 Table

A.14 controls directly for distance to the Tordesillas line, which divided the Spanish from the Portuguese empires.
Table A.17 controls for distance to the capital and Table A.18. for distance to São Paulo.
22 This might be due to the eventual importance of Guayra as a colonial center. To this end, I reestimate all placebo
missions jointly in Table A.14 (columns (4) and (9)) and also report a specification controlling directly for distance to European
exploration routes (Table A.14, columns (1) and (6)).
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missions of Alto Paraná, Guayra and Itatín (column (6)).23 The findings in this section suggest that it
was not simply the original placement of missions but the actual development of the missionary activities
over centuries which had a long-lasting effect.

IV.D

Franciscan Guarani Missions

The study of Franciscan Guarani missions allows for the analysis of two Catholic orders in a similar area.
The comparison is relevant, as many of the elements that determined their location—such as indigenous
availability, European presence, and suitable climatic and geographic conditions—were common to both
sets of missions. Catholic missionaries aimed to maximize the number of souls converted to Christianity. Nonetheless, Franciscans did not stress human capital formation in their conversion, relative to the
Jesuits. As discussed next, members of this Mendicant order took strict poverty vows, following the
example of their Italian founder, Saint Francis of Assisi.

Franciscans arrived very early to the Americas during the colonization of New Spain (Mexico) in 1524.
The first Guarani Franciscan missions were established between 1580 and 1615 by Fathers Bolaños and
Alonso, while the first Guarani Jesuit mission was founded in 1609 (Durán Estragó, 1987). I focus here
on the Franciscan missions of Altos founded in 1580; Itá in 1585; Yaguarón in 1586; Atyrá, Guarambaré,
Tobatí and Ypané from 1580 to 1600; Caazapá in 1606; and Yuty in 1611. I use the exact location and
historical population data for these Franciscan Guarani missions. Figure A.16 shows how the population
of these two sets of missions diverged historically from 1640 to 1760. By choosing first, Franciscans
located themselves farther north and closer to the existing population centers. I show in Table A.16 that
places closer to Franciscan missions are larger, have lower altitude, are less rugged, have lower rainfall
and warmer climates, are closer to rivers, have a lower probability of being landlocked, and are closer to
the capital. Overall, they appear to be selected positively on these geographic attributes, consistent with
the historical record.
23 Table A.8 shows results without geographic controls, Table A.9 by country, and Tables A.10 and A.11 without controlling
for Franciscan missions. Table A.15 and Figure A.18 present intensity of treatment effects.
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I test whether Franciscan missions had persistent effects similar those of Jesuits by reestimating the human capital and income specifications, using instead distance to the nearest Franciscan mission. The
results, or lack thereof, can be seen in Tables VI and VII. I find no effect for either modern illiteracy
without and with geographic controls (Table VI, columns (1) and (2)). In a specification including missions from the two orders, I show that the beneficial effect on education is preserved for the Jesuits and
now appears negative for the Franciscans, without and with geographic controls (columns (3) and (4)). A
similar pattern is observed for each of the countries separately (columns (5) to (7)) and for Brazil using
median years of schooling (Table VII, columns (1) and (2)). For income, again I do not find an effect
for Franciscan missions when estimated separately (Table VII, column (3)), while a joint specification
reveals a beneficial effect for Jesuit missions and the opposite for Franciscan ones (column (4)). These
effects are confirmed when using the poverty index for Argentina and Paraguay, in columns (5) and (6).24

Turning to the reasons for the different results observed, a primary candidate is the distinct focus of the
two orders. From the outset, the Jesuits strongly emphasized human capital formation and technical
training, a difference that prevails even today (Langer and Jackson, 1995). In contrast, the Mendicant
orders, to which the Franciscans belonged, were characterized since their inception by tending to the sick
and the poor, charitable giving and reducing inequality—for the case of Mexico, see Waldinger (2016).25
A key distinction between the two settings is that Jesuits focused more on elite education in Mexico City
relative to Paraguay, where Asunción was still small and the indigenous missions took the lion’s share of
the apostolic efforts. It is the Jesuit focus on human capital which appears to have had a beneficial impact
in the long run.

IV.E Human Capital Persistence
I use the Argentinean census of 1895, the Brazilian census of 1920 and the (first) Paraguayan census of
1950 to study the differential accumulation of human capital over time. To complement the analysis, I
24 These

results also hold without geographic controls, shown in Table A.12. Table A.13 presents comparable illiteracy
results for each country separately.
25 Even when devoted to similar activities (cattle raising and yerba mate cultivation), the Jesuits proved more effective
(Maeder, 1995). Waldinger (2016) provides results only for education and not income. Additional results show that Guarani
areas closer to Franciscan missions do not seem to have lower levels of inequality or higher levels of health (Table A.17).
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analyze human capital outcomes during the postwar era, focusing on illiteracy in Argentina (1970, 1980
and 1991) and Paraguay (1962 and 1982), and median years of schooling in Brazil (1980 and 1991).
Overall, I find that Jesuit missions had an even larger effect on human capital during these intermediate
historical time periods.

Table VIII, Panel A, presents the results for Argentina. In the 1895 census, illiteracy appears higher
the farther away the municipality is from a Jesuit mission (column (1)).26 Being 100 kilometers closer
to a mission leads to a reduction in illiteracy of 5% and a corresponding beta coefficient of 0.5. The
larger historical effect might be due to the more recent nature of the Jesuit intervention and the lower
levels of literacy during this period, which averaged 23% (with a standard deviation of 8%). In terms
of heterogeneity, the literacy gap is higher for females than males (columns (2) and (3)), consistent
with the historical record on female instruction. They also appear concentrated among Argentineans
as opposed to foreigners (column (4)), suggesting a mechanism of vertical cultural transmission for the
post-expulsion period.27 Results for the 1920 Brazilian census are similar to those for Argentina. The
effect on illiteracy is positive and statistically significant for the entire sample (Panel B, column (1)). It is
also larger historically, on the order of 17% with a base of 35%, and again appears concentrated among
Brazilians as opposed to foreigners (columns (2) and (3)). Estimates using the Paraguayan census of 1950
also reveal greater effects historically (Panel C, column (1)), with a base of 74% and a corresponding beta
coefficient of 0.54.28

Results for the postwar era show how the effect of Jesuit missions has decreased over time but is still
statistically and economically significant (as in Iyer, 2010). This is most cleanly seen for illiteracy in
Argentina (Panel A, columns (5) to (7)), but is also observable using median years of schooling in Brazil
26 Due

to the small number of observations, I also report bootstrapped standard errors, which emerge larger than the Conley
standard errors at 0.1 degrees.
27 The human capital results also hold when using the 1914 Argentinean census (Table A.19, columns (1) to (4)), where I
find additionally that missionary areas have higher levels of educational instruction and schools per capita, and for the 1940
Brazilian census, which provides literacy for different age groups and educational instruction as an alternative educational
proxy (columns (5) to (8)). For an analysis of historical migration and human capital in Argentina and Brazil, see Droller
(2018) and Rocha, Ferraz, and Soares (2015).
28 Additional results show strong persistence between historical and modern levels of literacy (Figure A.17). This is especially true for Argentina, with a slope of 0.23, and for Paraguay, with a slope of 0.217, and Brazil, with a slope of 0.193 (Hertz
et al., 2008 calculate an intergenerational elasticity of educational attainment of 0.5).
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(Panel B, columns (4) and (5)), and to a lesser extent illiteracy in Paraguay (Panel C, columns (1) and
(2)).29 The postwar missionary education results are compatible with a broader process of educational
convergence in Latin America (Hanushek and Woessmann, 2012).

V.

PERSISTENCE MECHANISMS

This section presents cultural and occupational mechanisms that can help to explain the persistent differences in human capital and income. In his 1827 visit to the former mission of Loreto, Argentina, French
naturalist Alcide D’Orbigny reported how indigenous inhabitants still lived “following the old missionary customs” (cited in Gálvez, 1995, p. 392). I focus here on occupational specialization, structural
transformation and technology adoption in agriculture—using the introduction of GE soy seeds.

V.A Occupational Specialization
An important channel of transmission generating economic persistence is the transformation of occupational structures. There is a strong relationship between human capital investment decisions and occupational choices (Doepke and Zilibotti, 2008). As in Botticini and Eckstein (2005, 2007, and 2012),
individuals that attended religious missions, receiving instruction and technical training, moved away
from agriculture to start a proto-artisan class. Two pieces of empirical evidence point in this direction.

First, I examine the broad occupational structure of Brazil, Paraguay and Argentina using the 2010 census, the 2012 Household Labor Survey and the 2001 census, respectively. Table IX presents the results
without geographic controls in Panel A and with such controls in Panel B. We see that areas closer to
missions in Brazil have moved away from agriculture to manufacturing and commerce, a proxy for services (columns (1) to (3)). The same is true using individual-level data for Argentina (columns (4) to (6)),
though the effect is now insignificant for manufacturing. The occupational results are strongly present in
Paraguay too (columns (7) to (9)), suggesting that structural transformation is a mechanism of persistence
29 Individual-level data are from the IPUMS project, so I use a probit specification and cluster the standard errors at the
municipality level. The beta coefficients range from 0.6 in Argentina in the 1970s and hover around 0.3 and 0.2 during the
1980s and 1990s for the other countries (plotted in Figure A.19).
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for the missionary effect.30

I expand the occupational analysis by looking at skill-intensive manufacturing industries following the
categorization of Ciccone and Papaioannou (2009). I test whether higher human capital accumulation
led to specialization in industries that depend more intensely on this factor. Namely, the dependent
variable is an indicator variable that equals one if an individual reports working in one of their top 10
industries in terms of human capital intensity. These are, ordered from least to most human capital skill
intensive (HCINT, in years): iron and steel, tobacco products, non-ferrous metals, fabricated metal products, plastic products, beverages, transport equipment, electric machinery, industrial chemicals and other
chemicals.31 I find a negative and significant effect for practically all of the industries in the top 10 skill
intensity ranking (Table X). Interestingly, I also find an insignificant or opposite effect for what they rank
as the least skill-intensive sectors, namely: leather, apparel (clothing), footwear, textiles, furniture and
wooden products (Table A.22). I also plot the skill-intensity measure against the coefficient of distance
to the nearest mission in Figure A.22, revealing a negatively significant relationship. The findings within
industries complement at the intensive margin the broader structural transformation results.

V.B Technology Adoption
Another important mechanism of transmission relates to the adoption of new technologies. Nelson and
Phelps (1966) and Benhabib and Spiegel (2005) argue for the importance of human capital for technology
adoption and modern economic growth, while Foster and Rosenzweig (1995, 1996, and 2010) focus on
agricultural technologies with the adoption of high-yield variety seeds during India’s Green Revolution.
Here I study the adoption of GE soy seeds in Brazil, in the spirit of Griliches (1957) and following
Bustos, Caprettini, and Ponticelli (2016). I test whether areas with higher human capital—close to Jesuit
30 I

include an alternative specification using dummies in Table A.20, and I find the opposite or insignificant effects for
abandoned missions in Table A.21.
31 I thank an anonymous referee for suggesting this point. Such disaggregated data are only available for Brazil. The
alternative Romalis (2004) classification overlaps with the categorization used for products such as machinery and electrical
equipment. Table A.23 presents additional results for abandoned missions, which are insignificant or have the opposite sign. I
further document higher labor force participation closer to missionary areas in Figure A.23 and results for specific professions
in Table A.25.
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missions—adopted this new agricultural technology faster.32

Initially, there is a higher share of land harvested with soy closer to former Jesuit areas, controlling for
soy suitability (Table XI, column (1)). We see then, in Figure V as well as in Table XI, columns (2) and
(3), that areas farther away from former Jesuit missions have a lower share of land harvested with GE
soy, while the opposite is true for non-genetically engineered varieties. The respective beta coefficients
of -0.86 and 0.49 are large in magnitude. I also find increased agricultural productivity closer to Jesuit
areas (column (4)). Consistent with the argument in Bustos, Caprettini, and Ponticelli (2016) that GE
soy is a labor-saving technology, I find that municipalities closer to Jesuit territories have a lower share
of workers in agriculture and a higher share in manufacturing (columns (5) and (6)). As in their paper, I
obtain a negative but insignificant coefficient for services (column (7)). These findings for Brazil are in
line with those presented before on structural transformation for the three countries.

One way to interpret these results is as a heterogeneous effect of the findings in Bustos, Caprettini, and
Ponticelli (2016). Areas with higher human capital due to the historical Jesuit intervention were able
to incorporate a newly introduced agricultural technology and grow faster. The results also speak to the
issue of historical persistence and change. In this case, a historical human capital intervention allowed
individuals to adapt to their changing environment through the implementation of a newly available
technology, consistent with the classic development literature, and Giuliano and Nunn (2017).

VI.

ALTERNATIVE MECHANISMS

In this last section, I present complementary evidence for the Jesuit missionary effect on modern human
capital and income. I do so by exploring alternative transmission channels such as population density, and
complementary investments in infrastructure, health, and tourism. Additionally, I estimate herogeneous
effects by migratory status.33
32 I

thank an anonymous referee for suggesting this point and Bruno Caprettini for sharing the data in Bustos, Caprettini,
and Ponticelli (2016). Here I follow a linear specification for consistency, though results are robust to using the changes specification with logarithms employed in their paper. Placebo results for abandoned missions in Table A.24 reveal insignificant
coefficients for GE soy adoption and the opposite coefficients for agricultural productivity and structural transformation.
33 I provide additional evidence of intergenerational (vertical) knowledge transmission in Table A.26 and differential indigenous assimilation in Table A.27, finding more mixed marriages, indigenous people and bilingual speakers.
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One plausible alternative channel of transmission of the missionary effect is population density. Missions
may have created the seeds for future urban agglomerations (Becker, Cinnirella, and Woessmann, 2010;
Bai and Kung, 2015). The results of this empirical test can be found in Table XII, Panel A. I find,
if anything, that places close to Jesuit missions are less dense today (column (1)). These results are
consistent with the historical record, since Jesuit missionaries went to remote areas, isolated from existing
population centers. I also explore the possible role of prior pre-colonial population density in column
(2).34 I do not find that the states where Guarani Jesuit missions were located were significantly denser
relative to their Argentinean, Brazilian and Paraguayan counterparts. I analyze the role of infrastructure
as an alternative mechanism of transmission, using current road and railway networks (see Dell, 2010).
I obtain a significant effect of missionary distance on modern road network density (column (3)) and the
opposite effect for railroad density (column (4)), reflecting the few tracks on the Brazilian coast. These
results are corroborated when I look at these outcomes separately by country in Table A.28.35

I study health as a human capital investment complementary to education (Calvi and Mantovanelli, 2017;
Cagé and Rueda, 2018). I show negative and significant coefficients on distance from Jesuit missions
for the Brazilian health index (Table XII, Panel B, column (1)).36 Moving 100 kilometers away from a
mission is enough to go from a high to a fair level of health development, a sizable step down. Another
possible mechanism of transmission could be tourism. I find no effect on tourist activities when using
distance to the nearest Jesuit mission for Brazil (Panel B, column (2)). However, more people report
visiting museums and historical monuments in Paraguay, closer to the former missionary areas (columns
(3) and (4)). These specific results for services are consistent with the broader structural transformation
results described previously.

Lastly, to test for the possible role of migration, I divide the Brazilian sample into municipalities with high
and low mobility, namely, where people predominantly report that they are residents or non-residents of
34 Data

come from Maloney and Valencia Caicedo (2016) and are only available at the state level.
do not find any interaction effect of these variables with the human capital or income effects. I find instead interaction
effects with rivers, the original transportation networks (Table A.15). To give a sense of the magnitude of the missionary
results, I compare them with distance to the capital, which gives beta coefficients of similar magnitude (0.4 for literacy and
-0.2 for income) in Table A.17.
36 The IFDM (Indice FIRJAN de Desenvolvimento Municipal) is the Brazilian counterpart to the UN Health Development
Index (HDI).
35 I
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that municipality. It appears that the human capital results are concentrated among residents as opposed
to non-residents (Panel B, columns (5) and (6)). As in the historical human capital results, it does not
seem that people are sorting themselves into former missionary locations during modern times. Overall,
there was historical outmigration from the area after the missionary period (Jackson, 2009), so the results
obtained can be interpreted as lower bounds.37

VII.

CONCLUSION

In line with Voltaire, I document significant long-lasting effects of the Guarani Jesuit missions on education and income. I show that Jesuit missions had a positive and significant effect of raising by 10%-15%
modern-day median years of schooling and literacy rates, and had even larger impacts historically. Places
closer to historical missions also have incomes that are 10% higher today. The human capital and income
effects do not extend to abandoned missions, which only received partial treatment. The economic impact
is also specific to missions from the Jesuit as opposed to the Franciscan order, which placed less emphasis
upon education and technical training in their conversion. The enduring differences are consistent with
cultural mechanisms of occupational specialization, structural transformation, and technology adoption
in agriculture. Additional empirical tests suggest that results are not driven by urbanization or migration,
while there appear to be complementary investments in health and infrastructure.

The case of the Guarani Jesuit missions serves as a microcosm in which to study important economic
questions. The Jesuit missionary results on human capital formation are consistent with those of Nunn
(2014) for nineteenth-century Christian missions in Africa, and similar in magnitude to well-established
conditional cash transfer programs such as Bolsa Familia in Brazil. It is remarkable that these effects
are still observable centuries after the Jesuit expulsion and are present in Argentina, Brazil and Paraguay,
despite their different national and institutional trajectories. The overall results underline the prominence
of human capital investments for long-term economic development.
37 After

their initial establishment, missions grew through natural reproduction rather than immigration (Livi-Bacci and
Maeder, 2004). To test a spillovers hypothesis, I run specifications where I exclude missionary districts, which leaves the
results unchanged (Table A.17). See Wantchekon, Klašnja, and Novita (2015) for such externalities in Benin.

22

More generally, the findings presented in this paper underscore the importance of particular historical
institutions and interventions for driving economic growth in the long run (Nunn, 2009 and 2013, and
Michalopoulos and Papaioannou, 2017). Such historical experiments can be instrumental in answering
policy-relevant questions for which limited counterfactuals exist today. This type of research can help us
uncover and better understand deep-rooted factors of comparative development (Spolaore and Wacziarg,
2013). Far from advocating historical determinism, a thorough understanding of these historical forces,
and their implied constraints, offers the opportunity to make modern economic policies more targeted
and effective.
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FIGURES
FIGURE I. L OCATION OF THE G UARANI J ESUIT M ISSIONS IN A RGENTINA ,
B RAZIL AND PARAGUAY

The map shows the exact location of the Guarani Jesuit Missions, along with municipal level boundaries
for the states of Corrientes and Misiones (Argentina), Itapúa and Misiones (Paraguay) and Rio Grande
do Sul (Brazil), state boundaries for other states in Argentina, Brazil and Paraguay, and national level
boundaries for Uruguay.
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FIGURE IIa. L ITERACY VS . M ISSIONARY D ISTANCE : U NCONDIITONAL P LOT
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Unconditional plot of literacy in 2000 in percentages for people aged 15 and older in Argentina, Brazil
and Paraguay versus distance (of the municipality centroid) to the nearest Jesuit mission in kilometers.
Triangles represent missionary municipalities and dots non-missionary ones. The line is a linear trend
with a 95% confidence interval. The sample is restricted to a distance of 225 kilometers.
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FIGURE IIb. L ITERACY VS . M ISSIONARY D ISTANCE : C OUNTRY F IXED
E FFECTS
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Plot of literacy in 2000 in percentages for people aged 15 and older in Argentina, Brazil and Paraguay
versus distance (of the municipality centroid) to the nearest Jesuit mission in kilometers, with country
fixed effects. Triangles represent missionary municipalities and dots non-missionary ones. The line is a
linear trend with a 95% confidence interval. The sample is restricted to a distance of 225 kilometers.
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FIGURE IIc. B INSCATTER OF L ITERACY ON M ISSIONARY D ISTANCE
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Unconditional binned scatter plot of literacy in 2000 in percentages for people aged 15 and older in
Argentina, Brazil and Paraguay with fitted line versus distance to the nearest Jesuit mission in kilometers.
The sample is restricted to a 225 kilometers distance threshold.
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FIGURE IIIa. I NCOME VS . M ISSIONARY D ISTANCE : U NCONDITONAL P LOT
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Unconditional plot of logarithm of income in 2000 in Brazil and Paraguay versus distance (of the municipality centroid) to the nearest Jesuit mission in kilometers. Data at this level of disaggregation is
not available for Argentina. Triangles represent missionary municipalities and dots non-missionary ones.
The line is a linear trend with a 95% confidence interval. The sample is restricted to a distance of 225
kilometers.
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FIGURE IIIb. I NCOME VS . M ISSIONARY D ISTANCE : C OUNTRY F IXED E FFECTS
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Plot of logarithm of income in 2000 in Brazil and Paraguay versus distance (of the municipality centroid)
to the nearest Jesuit mission in kilometers, with country fixed effects. Data at this level of disaggregation
is not available for Argentina. Triangles represent missionary municipalities and dots non-missionary
ones. The line is a linear trend with a 95% confidence interval. The sample is restricted to a distance of
225 kilometers.
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FIGURE IIIc. B INSCATTER OF I NCOME ON M ISSIONARY D ISTANCE
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Unconditional binned scatter plot of logarithm of income in 2000 in Brazil and Paraguay with fitted line
versus distance to the nearest Jesuit mission in kilometers. Data at this level of disaggregation is not
available for Argentina. The sample is restricted to a 225 kilometers distance threshold.
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FIGURE IV. L ITERACY AND I NCOME ON M ISSIONARY D ISTANCE : P RINCIPAL
C OMPONENT A NALYSIS
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Unconditional binned scatter plot of Principal Component Analysis of literacy and the logarithm of income (circles) with fitted line for Brazil and Paraguay versus distance to the nearest Jesuit mission in
kilometers. The sample is restricted to a 225 kilometers distance threshold.
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FIGURE V. B INSCATTER OF T ECHNOLOGY A DOPTION IN AGRICULTURE ON
M ISSIONARY D ISTANCE : G ENETICALLY E NGINEERED S OY IN B RAZIL
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Unconditional binned scatter plot of share of land in farm harvested with GE soy in Brazil in 2006 versus
distance to the nearest Jesuit mission in kilometers. The sample is restricted to a 225 kilometers distance
threshold.
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TABLES
TABLE I. S UMMARY S TATISTICS : M UNICIPAL L EVEL DATA FOR A RGENTINA ,
B RAZIL AND PARAGUAY, BY M ISSIONARY D ISTANCE

Notes. For specific descriptions and sources, please refer to the Data Appendix. Median years of schooling is only available
for Brazil at the municipal level and income is not available for Argentina. Poverty data are for Argentina and Paraguay, where
I use instead a missionary dummy.
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TABLE II. M ISSIONARY E FFECT ON M ODERN E DUCATION

Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers (Equation 1). The dependent
variable is illiteracy for people aged 15 years and older in 2000 in percentages for Argentina, Brazil and Paraguay. Geographic
controls include distance to the nearest coast, distance to the nearest river, altitude, ruggedness, temperature, area, rainfall,
latitude and longitude. Mesoregion fixed effects included for Brazil. Please refer to the Data Appendix for units and additional
details of these variables. Estimation is by OLS with state fixed effects. Robust standard errors in parentheses and Conley
standard errors in curly brackets *** p<.01, ** p<.05, *p<.1
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TABLE III. M ISSIONARY E FFECT ON D EVELOPMENT P ROXIES IN B RAZIL ,
A RGENTINA AND PARAGUAY

Notes. The table shows the coefficient of distance to the nearest Jesuit missions in kilometers (Equation 1). The dependent
variables are median years of schooling in Brazil in columns (1) and (2), the logarithm of income per capita in 2000 in Brazil
and Paraguay in columns (3) and (4), and the Unsatisfied Basic Needs (UBN) Poverty Index in Argentina and Paraguay at
the individual level in columns (6) and (7). Median years of schooling is only available for Brazil at the municipal level and
income is not available for Argentina. Mesoregion fixed effects included for Brazil. Geographic controls include distance to
the nearest coast, distance to the nearest river, altitude, ruggedness, temperature, area, rainfall, latitude and longitude. Please
refer to the Data Appendix for units and additional details of these variables. Estimation is by OLS with state fixed effects.
Robust standard errors in parentheses and Conley standard errors in curly brackets *** p<.01, ** p<.05, *p<.1
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TABLE IV. P LACEBO E FFECT OF A BANDONED J ESUIT M ISSIONS ON M ODERN
E DUCATION

Notes. The table shows the coefficients for distance to the nearest abandoned and Jesuit missions in kilometers (Equation
1). The dependent variable is illiteracy for people aged 15 years and older in 2000 in percentages for Argentina, Brazil and
Paraguay. Geographic controls include distance to the nearest coast, distance to the nearest Franciscan mission, distance to
the nearest river, altitude, temperature, area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and
additional details of these variables. Estimation is by OLS with country fixed effects. Robust standard errors in parentheses
and Conley standard errors in curly brackets *** p<.01, ** p<.05, *p<.1
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TABLE V. P LACEBO E FFECT OF A BANDONED J ESUIT M ISSIONS ON
D EVELOPMENT P ROXIES IN B RAZIL , A RGENTINA AND PARAGUAY

Notes. The table shows the coefficients for distance to the nearest abandoned and Jesuit missions in kilometers (Equation 1).
The dependent variables are median years of schooling in Brazil in columns (1) and (2), the logarithm of income per capita in
2000 in Brazil and Paraguay in columns (2) and (3), and the Unsatisfied Basic Needs (UBN) Poverty Index in Argentina and
Paraguay at the individual level in columns (5) and (6). Median years of schooling is only available for Brazil at the municipal
level and income is not available for Argentina. Mesoregion fixed effects included for Brazil. Geographic controls include
distance to the nearest coast, distance to the nearest Franciscan mission,distance to the nearest river, altitude, temperature,
area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and additional details of these variables.
Estimation is by OLS with country fixed effects. Robust standard errors in parentheses and Conley standard errors in curly
brackets *** p<.01, ** p<.05, *p<.1
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TABLE VI. F RANCISCAN AND J ESUIT M ISSIONARY E FFECT ON M ODERN
E DUCATION

Notes. The table shows the coefficients for distance to the nearest Franciscan and Jesuit missions in kilometers (Equation
1). The dependent variable is illiteracy for people aged 15 years and older in 2000 in percentages for Argentina, Brazil
and Paraguay. Geographic controls include distance to the nearest coast, distance to the nearest river, altitude, ruggedness,
temperature, area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and additional details of these
variables. Estimation is by OLS with state fixed effects. Robust standard errors in parentheses and Conley standard errors in
curly brackets *** p<.01, ** p<.05, *p<.1
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TABLE VII. F RANCISCAN AND J ESUIT M ISSIONARY E FFECT ON
D EVELOPMENT P ROXIES IN B RAZIL , A RGENTINA AND PARAGUAY

Notes. The table shows the coefficients for distance to the nearest Franciscan and Jesuit missions in kilometers (Equation 1).
The dependent variables are median years of schooling in Brazil in columns (1) and (2), the logarithm of income per capita
in 2000 in Brazil and Paraguay in columns (3) and (5), and the Unsatisfied Basic Needs (UBN) Poverty Index in Argentina
and Paraguay at the individual level in columns (5) and (6). Median years of schooling is only available for Brazil at the
municipal level and income is not available for Argentina. Mesoregion fixed effects included for Brazil. Geographic controls
include distance to the nearest coast, distance to the nearest river, altitude, ruggedness, temperature, area, rainfall, latitude and
longitude. Please refer to the Data Appendix for units and additional details of these variables. Estimation is by OLS with
state fixed effects. Robust standard errors in parentheses and Conley standard errors in curly brackets *** p<.01, ** p<.05,
*p<.1
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TABLE VIII. M ISSIONARY E FFECT ON H ISTORICAL AND P OSTWAR
E DUCATION

Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers (Equation 1). The dependent
variables are illiteracy in percentages in Argentina in 1895 in Panel A, columns (1) to (4) and illiteracy at the individual level
in 1970, 1980 and 1991 in columns (5) to (7); illiteracy in Brazil in 1920 in Panel B, columns (1) to (3) and years of schooling
in Brazil at the individual level in 1980 and 1991 in columns (4) and (5); and illiteracy in Paraguay in 1950 in Panel C,
column (1) and illiteracy in at the individual level in 1962 and 1982. Median years of schooling is only available for Brazil.
Geographic controls include distance to the nearest coast, distance to the nearest Franciscan mission, distance to the nearest
river, altitude, ruggedness, temperature, area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and
additional details of these variables. Estimation is by OLS and probit. Robust standard errors and standard errors clustered at
the district level in parentheses; bootstrapped errors in curly brackets *** p<.01, ** p<.05, *p<.1

47

48

Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers. The dependent variables are the percentage of the population working in
Agriculture, Manufacturing and Commerce in Brazil in columns (1) to (3), whether a person is working in Agriculture, Manufacturing and Commerce in Argentina in 2001
in columns (4) to (6), and Paraguay in 2012 in columns (7) to (9). Mesoregion fixed effects included for Brazil. Geographic controls in Panel B include distance to the
nearest coast, distance to the nearest river, distance to the nearest Franciscan mission, altitude, ruggedness, temperature, area, rainfall, latitude and longitude. Please refer
to the Data Appendix for units and additional details of these variables. Estimation is by OLS in columns (1) to (3) and probit elsewhere with standard errors clustered at
the district level in parentheses and Conley standard errors in curly brackets *** p<.01, ** p<.05, *p<.1

TABLE IX. M ISSIONARY E FFECT ON S TRUCTURAL T RANSFORMATION IN B RAZIL , A RGENTINA AND
PARAGUAY
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Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers. The dependent variable is an indicator variable that equals one if an
individual reports working in the Iron and Steel, Tobacco Products, Non-ferrous Metals, Fabricated Metal Products, Plastic Products, Beverages Industries, Transport
Equipment, Electric Machinery, Industrial Chemicals and Other Chemicals Industries in Brazil in 2010, ordered from least to most by their HCINT according to Ciccone
and Papaioannou (2009). Mesoregion fixed effects included. Geographic controls include distance to the nearest coast, distance to the nearest river, distance to the nearest
Franciscan mission, altitude, ruggedness, temperature, area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and additional details of these
variables. Estimation is for a probit model and errors clustered at the municipality level in parentheses *** p<.01, ** p<.05, *p<.1

TABLE X. M ISSIONARY E FFECT ON S KILL - INTENSIVE I NDUSTRIES IN B RAZIL

TABLE XI. M ISSIONARY E FFECT ON T ECHNOLOGY A DOPTION IN
AGRICULTURE (G ENETICALLY E NGINEERED S OY ) AND S TRUCTURAL
T RANSFORMATION IN B RAZIL

Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers. The dependent variables are
total area planted with soy, changes in Genetically Engineered (GE) soy and non-GE soy from 1996 to 2006, the logarithm of
Agricultural Productivity, and the share of the labor force in Agriculture, Manufacturing and Services in Brazil in percentages
in 1996 and 2006. Mesoregion fixed effects included. Geographic controls include latitude, longitude, distance to the nearest
Franciscan mission and soy suitability in columns (1) to (3). Data are from Bustos, Caprettini, and Ponticelli (2016). Please
refer to the Data Appendix for units and additional details of these variables. Estimation is by OLS. Robust standard errors in
parentheses and Conley standard errors in curly brackets *** p<.01, ** p<.05, *p<.1
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TABLE XII. M ISSIONARY E FFECT ON A LTERNATIVE T RANSMISSION
M ECHANISMS

Notes. The table shows the coefficient of distance to the nearest Jesuit mission in kilometers. The dependent variables are
population density and pre-colonial population density in Panel A columns (1) and (2) and road and railroad density in columns
(3) and (4). The Brazilian IFDM Health Index in Panel B column (1), prevalence of tourism in percentages in column (2),
visits to museums and national monuments in columns (3) and (4) and median years of schooling in Brazil for residents and
non-residents in columns (5) and (6). Mesoregion fixed effects included for Brazil. Geographic controls include distance to
the nearest coast, distance to the nearest river, distance to the nearest Franciscan mission, altitude, ruggedness, temperature,
area, rainfall, latitude and longitude. Please refer to the Data Appendix for units and additional details of these variables.
Estimation is by OLS with state fixed effects. Robust standard errors in parentheses and Conley standard errors in curly
brackets *** p<.01, ** p<.05, *p<.1
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