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Abstract

I show that ethnic territories connected to slave resistance, called quilombos, have a
robust positive relationship with local economic development in Brazil. To understand
how quilombos can affect economic activity in the long run, I propose a new mechanism
where initial religious beliefs and African iron-working and other high-valued skills are
perpetuated in the long run through cultural-religious intergenerational transmission.
First, I divide the Brazilian territory in virtual municipality cells of approximately 11
x 11 kilometers, which makes possible an extensive use of fixed effects, and show that
cells with more quilombos have more economic activity proxied by nightlights. Second,
in order to analyze the mechanisms through which quilombos can affect economic devel-
opment and improve identification I employ a randomization inference approach with
alternative spatial configurations of counterfactual quilombos. I then show that prox-
imity to quilombos is related to more high-skilled and metal-related occupations and a
wide array of cultural-religious outcomes, such as higher cultural activities, community
trust, and collective action. JEL: D74, N96, O15.
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Os brasileiros devem, sem dúvida, alguma coisa a seus escravos, aos quais se misturam
tão freqüentemente, e que talvez lhes tenham ensinado o sistema de agricultura que adotam
e a maneira de extrair o ouro dos córregos. Além do mais, foram os seus mestres de dança.

[ Brazilians undoubtedly owe something to their slaves, whom they mix so often, and who
may have taught them the farming system they adopt and how to extract gold from the rivers.
Moreover, they were their dance masters. ]

Auguste de Saint-Hilaire, 18471

1 Introduction

Slavery and labor resistance are usually associated with negative impacts on a variety of
outcomes in the short and long run.2 In this article, I show that ethnic territories with
slave resistance, on the contrary, are systematically correlated with higher levels of long-run
development in Brazil.3 I explore historical episodes that generated ethnic territories with
a concentration of run-away slaves, known as quilombos, which were commonplace across
the Brazilian territory during the advent of slavery. More than 130 years after the abolition
many of these resistance sites still exist today, which leads us to investigate why these places
persist and how they affect economic activity.4

I show that a probable mechanism of how ethnic territories connected to slave resistance
persist and transform economic activity in their proximity is the cultural transmission of
occupational activities, specially those derived from African iron-making technology, and
higher levels of trust and collective action possibly connected to cultural identity created

1Quoted in Versiani (2000).
2For example, at the sending side of the trans-Atlantic slave trade, there are negative effects in Africa on

long-run development (Nunn 2008b) and trust (Nunn and Wantchekon 2011). At the receiving side, there
are negative effects in the United States on human capital and occupations (Sacerdote 2005, Bertocchi and
Dimico 2012), black labor wage and postbellum economic development (Hornbeck and Naidu 2014), political
attitudes (Acharya, Blackwell, and Sen 2016), and fertility (Allen 2015). In Colombia, on income, human
capital, health and public goods provision (Acemoglu, García-Jimeno, and Robinson 2012), and inequality and
crime (Buonanno and Vargas 2019). In Brazil, on inequality, human capital, and public institutions (Fujiwara,
Laudares, and Valencia Caicedo 2019). In the Americas in general, on current economic performance in a
test of the Engerman-Sokoloff hypothesis (Nunn 2008a). And world wide, on inequality (Soares, Assunção,
and Goulart 2012). In relation to labor resistance, it cam have negative impacts, for example, on technology
adoption, capital investment, and labor productivity (e.g., Galenson and Leibenstein 1955, Phillips 1963,
Coomes and Barham 1994).

3Another paper that shows a unintended consequence of slavery that is not entirely negative is Teso (2018)
that documents how the slave-trade demographic shock leads women today to participate more in the labor
force, have lower levels of fertility, and be more empowered in household decisions.

4Fujiwara, Laudares, and Valencia Caicedo (2019) and Papadia (2019) also use quilombos in their analysis–
to measure the intensity of slavery in the first case and as a general proxy for slavery in the second base–both
approaches are very different from the focus of this article.
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through the Ogun belief system. I use the Ogun belief system broadly defined as encompass-
ing those African-based religions that have beliefs in Orisha spirits, considered to be African
ancestors recognized as deities. Ogun, specifically, is the deity of iron, warfare, hunting and
agriculture, and technology; he is responsible for introducing iron instruments to civilization.
Fundamentally, I propose a novel channel of transmission in which initial beliefs causes the
local economy to move towards skill-intensive occupations, but without any shock in formal
schooling. These beliefs and occupations are then sustained through the intergenerational
transmission of culture and religion. This mechanism complements another related strand
of literature, in which only the migration of Europeans to the Americas (or other conti-
nents) is usually connected to the transmission of human capital, knowledge, know-how, and
technology.5

The findings in this article is in line with a long-standing hypothesis and body of ev-
idence brought forward by historians, anthropologists, and archaeologists that slave-based
New World economic endeavors were entirely dependent on African iron-making technology
and other high-valued skills. These skills were directly related to the Ogun belief system
that, in turn, was connected to slave resistance. I not only find evidence to support this
hypothesis but also show that it plausibly transformed economic activity through cultural
and occupational mechanisms of transmission. This mechanism also complements the eco-
nomic literature on religion that show positive economic effects mostly for Protestantism,
Catholicism, or Judaism, although recently there is some evidence on the benefits of specific
African rituals and other religions.6

To address the issue that historical changes in municipal political boundaries are endoge-
nous to the location of quilombos and economic activity, I divide the country into arbitrary
cells of approximately 11 × 11 kilometers each (0.1 × 0.1 degree), called virtual municipali-
ties. I combine this gridcell with a geo-coded data set on the exact location of more than one
thousand quilombos. In this setting it is possible to include real municipality and district
(one level bellow the municipality) fixed effects. I show in Figure 1 a detail of Brazil’s North-
east region with quilombos assigned to the virtual municipality cells overlaid by nightlights
and in Figure 2 a zoom of the gridcell with real municipality borders.

I find that virtual municipalities with quilombos have higher levels of economic activity
5See, for example, Glaeser et al. (2004), Carvalho Filho and Monasterio (2012), Easterly and Levine

(2016), Rocha, Ferraz, and Soares (2017), Droller (2018), and Sequeira, Nunn, and Qian (2020). In contrast,
Sacerdote (2005) shows that slave descendants can catch up with free blacks in a variety of outcomes through
intermarriage and intergenerational transmission of human capital.

6For example, see Botticini and Eckstein (2005), Botticini and Eckstein (2007), Becker and Woessmann
(2009) for a view on Judaism and Protestantism and Valencia Caicedo (2019) for a survey of Catholic
missionaries in Latin America and Asia. In addition, see Clingingsmith, Khwaja, and Kremer (2009) and
Campante and Yanagizawa-Drott (2015) about Islamic rituals, and Nunn and Sierra (2017) and Nunn, Sierra,
and Winkler (2019) about African rituals.
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proxied by the number of nightlight pixels lit in the virtual municipality.7 Quilombos are
related to more nightlight pixels in a virtual municipality over two decades: taking the
average of nightlights in 1992 and 1993, 2002 and 2003, and 2012 and 2013. For example, a
10% increase in the number of quilombos in a virtual municipality increases the number of
lit pixels in 4.67% in 2012-2013.

An extra feature of the virtual municipality analysis is that I pair neighboring virtual
municipalities, that is, each cell with its eight adjacent cells, similar to Michalopoulos (2012).
This allows for the inclusion of neighbor-pair fixed effects eliminating any bias introduced
by unobservables that are common across the arbitrary virtual boundaries. I then use two
more specifications, one with the difference in the number of quilombos and lit nightlight
pixels that exist between the two neighboring virtual municipalities and the other with the
sum of common quilombos and nightlights. This dyadic analysis furthers alleviates concerns
that unobservables might be driving the results. The results are highly robust to these
specifications. A difference of one quilombo between neighbor-pairs is correlated with a
difference of 2.9 pixels between them and an increase in 10% of common quilombos between
neighbor-pairs is correlated with an 1.8% increase of common lit pixels.

Despite the extensive use of fixed effects, there are still two problems with the virtual
municipality analysis. One is that the choice of places by running-away slaves is not random,
thus the virtual municipality results could be simply capturing the effect of some unobservable
that causes both the establishment of quilombos and higher level of nightlights in the long
run. The other issue is that the variables that can be used to investigate the persistence
mechanisms are mostly at the real municipality level, hence it is impractical to continue with
the virtual municipality analysis.

I thus employ an additional empirical strategy to better examine the impact of quilombos:
a randomization inference-type approach with historical narrative evidence that enables the
construction of counterfactual spatial configurations of quilombos, similar to Dell and Olken
(2020). I use the fact that a broad array of the literature on the history and the geography
of quilombos describe them as always close to rivers and close to themselves.

Quilombos are described to be close to rivers first because a source of fresh water is es-
sential to survival, even more before the abolition when seeking other sources of water would
mean exposure to risk. Second, rivers would provide a safe escape route when needed. Third,
rivers were very useful as a means for everyday transport, considering that transportation
costs were very high in Brazil. And fourth, rivers would provide a source of food and in-
come with fishery and mangrove firewood. In addition, quilombos would form one close to

7This result is robust to using other measures of nightlights such as the sum of light density in the virtual
municipality.
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another, but not too close. This effect, similar to an agglomeration with dispersion effect
in the spatial economics literature, exists because of a trade-off between scale economies
and transportation costs (Proost and Thisse 2019). The general concentration of slaves in a
specific area producer of commodities would naturally cause more concentration of run-away
slaves in specific regions. High transportation costs would then geographically constrain the
running-away slaves to this region; in addition, quilombos would provide scale economies
to run-away slaves, generating quilombo agglomerations. A dispersion force would also be
present because of the desire of run-away slaves to avoid competition in the attention of slave
hunters, which would lead quilombos not locating, say, right next to each other. This gener-
ates a spatial configuration with many suitable locations, but once a quilombo was formed it
constrained the formation of other quilombos. Shifting a quilombo would change the spatial
configuration, but most likely all the municipalities would remain the same.

I compare the impact of proximity to an actual quilombo to the average effect of 1,000
alternative feasible spatial configurations of counterfactual quilombos. The p-values are com-
puted by comparing the effect of the actual quilombo to the distribution of the effects of the
counterfactual quilombos. A feasible spatial configuration for the counterfactual quilombos
has to satisfy three constraints: (1) be relatively close to a rive because of the demand for
fresh water, (2) be relatively close to one another and to a real quilombo due to the ag-
glomeration effect, but (3) not right next to each other or an actual quilombo as a result of
the dispersion effect. Figure 3 depicts this approach showing one example of the location
of real and counterfactual quilombos in constrained areas. Figure 4 demonstrates all actual
quilombos and one random alternative spatial configuration.

Using this randomization approach I document that proximity to quilombos predicts
more cultural initiatives supported by the local government for quilombo communities and
Afro-religious communities, that is, any religous variant of the Ogun belief system, and more
capoeira groups, which is a form of dancing and martial arts with a strong connection to resis-
tance. Proximity to quilombos predicts more community trust and collective action, although
I do not find any effects for generalized trust. I also document that proximity to quilom-
bos cause an increase in the supply of craft and related trades and skilled agriculture and
fishery occupations, which include high-skilled occupations. Finally, proximity to quilombos
increase the probability that handcraft activities (artesanato) with metal are among the top
handcraft activities developed in the municipality. Furthermore, I track skilled occupations
related to slave resistance through time and document that proximity to quilombos increases
the number of people engaged in these occupations both in 1980 and 2010, which shows that
this effect is not an artifact of recent economic development.

To further alleviate the concerns on the potential endogeneity of quilombo placement,
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I conduct a placebo-type test using the location of quilombos that were destroyed in the
XVIII and XIX centuries. Provided that the placement choice of the run-away slaves of the
destroyed quilombos and the current quilombos are not systematically different along some
dimension or that the slave hunting expeditions followed some systematic pattern, then we
can expect destroyed quilombos to be valid placebos. I do not find any significant effect of
the placebo quilombos on cultural-religious or occupational outcomes, which suggests that
what matters in the long run is associated to the actual quilombos and not to some variation
driven by systematic selection of places by run-away slaves.

A related alternative explanation for these results could be simply that run-away slaves
picked the best places back in the XIX century to establish quilombos. These quilombos then
benefited from growth spillovers in the long run. Using the 1872 census and 1875 data on
wages I show that this is probably not the case. There is no significant relationship between
current quilombos and human capital stock of the free population and slaves in 1872 or
income levels in 1875.

Other channel that could be affecting the results is related to institutions and public
goods, in which colonial institutions or public goods put in place to explore commodities
or investments made towards the colonial elite spillover to the rest of the population in the
long run (e.g., Huillery 2009, Feyrer and Sacerdote 2009, Bruhn and Gallego 2012, Naritomi,
Soares, and Assunção 2012, Jedwab, Kerby, and Moradi 2017, Dupraz 2019, and Dell and
Olken 2020). I show that the relationship between quilombos and institutions and public
goods is mostly null. If anything, the results sway on the side of Naritomi, Soares, and
Assunção (2012), which show how different colonial institutions in Brazil have different neg-
ative effects on a variety of outcomes in the long run; in some specifications, proximity to
quilombos point towards a more unequal land distribution and a worse public good provision.

Finally, I show a map with selected quilombos that are driving the proximity results and
what African ethnic groups where brought as slaves to each region. The selected quilombos
are in areas where Africans from the Yoruba-Nago and Jeje Mina ethnic groups were brought
as slaves. Reassuringly, these ethnic groups are exactly the ones that the literature describes
as having well developed iron-working and related skills. This ties back the discussion to our
main mechanism.

This article is related to the literature on historical persistence with interactions between
culture and institutions. This literature postulates that the effects of historical shocks can
persist until the present through a variety of channels, e.g., geography, climate and natural
endowments, institutions, legal origins, culture, ethnolinguist traits, and human capital.8

8Some seminal and recent contributions include Engerman and Sokoloff (1994), Sachs and Warner (1995),
Diamond (1997), Landes (1998), Porta et al. (1998), Acemoglu, Johnson, and Robinson (2001), Glaeser et al.
(2004), Michalopoulos (2012), Voigtländer and Voth (2012), Maloney and Valencia Caicedo (2016), Guiso,
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And also to the spatial persistence literature, in which economic activity is shown to be
stable in certain locations, even following large shocks. Recent contributions have pointed,
more importantly, to the role of agglomerations in driving spatial persistence over the long
run (Bleakley and Lin 2012, Ehrl and Monasterio 2019).

More closely related are Botticini and Eckstein (2007) and Valencia Caicedo (2018) that
have specific mechanisms of occupational transmission. Botticini and Eckstein (2007) shows
how Jewish religious norms led to investments in human capital and a transition to skilled
occupations. Valencia Caicedo (2018) documents that Jesuit missions in Brazil, Argentina,
and Paraguay invested heavily in education and crafts training, causing the population in
proximity of the missions to have higher levels of human capital even after 250 years. The
mechanism of persistence in the Jesuit’s case is the structural transformation of the econ-
omy towards skill-intensive occupations and the adoption of agricultural technologies. My
mechanism, in contrast, does not hinge on an initial schooling or training shock. It also lends
support to theoretical models of intergenerational transmission of cultural and religious traits
(Boyd and Richardson 1985, Bisin and Verdier 2000, Bisin and Verdier 2001).

This paper is organized as follows. In section 2, I present all the necessary historical back-
ground on quilombo ethnic territories and their relation to culture, skills, and occupations. In
section 3, I present the current institutional framework regulating quilombos in the Brazilian
territory and the derived data set. In section 4, I present the virtual municipality analysis,
in section 5 the analysis with counterfactual quilombos, and in section 6 the conclusion.

2 Historical Background

The historical argument proceeds in three steps. First, I present the formation of quilombos
in historical perspective, which leads to ask what caused the necessity of quilombos in the
first place. In the second section I answer this question by arguing how the necessities of
colonial trade cycles led to a slave trade that was not random but rather one that sought
for specific occupation skills. In the last section, I show how these high-valued skills are
connected to the Ogun belief system and to slave resistance.

Sapienza, and Zingales (2016), Lowes et al. (2017), Valencia Caicedo (2018), Lowes and Montero (2018b),
Lowes and Montero (2018a), and Giuliano and Nunn (2019).
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2.1 The formation of quilombos in historical perspective

The Portuguese-Brazilian slave trade was responsible for approximately half of all slaves
transported across the Atlantic in the 400 years between 1500 and 1900.9 Historical records
indicate slaves accounted for at least half of the population or more of most places that had
slavery. Of 100 persons that entered Brazil from 1550 to 1850, 86 were slaves (Alencastro
2018).

A great concentration of slaves invariably led to a large number of them escaping and
forming community-based ethnic territories, denominated firstly mocambos and later quilom-
bos, with the former remaining in use only for temporary hideouts.10 This distinction reflects
different etymological origins. Mocambo was the name given to housing made in a craft fash-
ion, most of the time with fragile material, such as various forms of straw and ready available
wood, but sometimes with more robust clay techniques that are still in use today. Whereas
quilombo comes from African Bantu etymology in the region of Angola, where there was a
city with this name. The word takes on a shape-shifting meaning, first of resting place for
nomad people, and later came to signify more broadly as union, warrior camp, and village. In
Brazil, coming to rest on the notion of slave resistance locations where culture and tradition
replicate and communal property rights are established.

Quilombos in Brazil, however, have a distinctive feature from all other places in the
Americas. These ethnic territories proliferated as nowhere else, mostly because of their
capacity of integration with the economy of each region where they were present (Gomes
2015). Quilombos play a dominant role in Brazilian history and over three thousand of them
continue to exist today. From over five thousand municipalities currently existent in Brazil
there are quilombos in 14% of them.11

The first mocambo formed in Brazil dates from 1575 in Bahia, but only in 1740 the colonial
legislation through the Ultramarine Council officially defined a quilombo as: "all dwellings of
runaway blacks that go beyond five, partly unpopulated, even if they have no raised ranches
or pestles are found in them" (Gomes 2018). Aside from the formal definition, there was a
great variety of quilombos. A tentative typology would include: "ancient and populous"12;

9From a total of 12.5 million slaves that embarked in Africa, 5.5 million were headed to Brazil. In
comparison, 472 thousand embarked for Mainland North America. In leeway of a timeline, embarkations per
century to Brazil from Africa are in the order of 35 thousand slaves in the XVI century, 910 thousand in
the XVII century, 2.2 million in the XVIII century, and 2.3 million in the XIX century (The Trans-Atlantic
Slavetrade Database, www.slavevoyages.org).

10These communities also known as cumbes in Venezuela, palenques in Colombia, bush negroes in Guiana
and Suriname, maronage in the French Caribbean, cimaronaje in the Spanish-speaking Caribbean (especially
Cuba and Porto Rico), and maroons in the English-speaking Caribbean and North America.

11According to Anjos (2009), which is probably the most complete published source there are currently
3,231 quilombos distributed among 5,565 municipalities.

12Here I include Palmares (in the captaincy of Pernambuco, now Alagoas), perhaps the most famous
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"mobile and dissoluble", these are temporary groups that would practice robberies; "protest
and negotiation", which would form to gain bargaining power with their masters and public
authorities; "open frontier", those on the fringes of civilization; and "urban and suburban",
those near urban centers. There is evidence of petit marronage (quilombos on the smaller
scale) and suburban quilombos in many urban centers, such as Salvador, Recife, Vila Rica,
Rio de Janeiro, Belém, and Villa Boa (e.g, Carvalho 1991, Gomes 2010, and chapters in
Reis and Gomes 2012). To illustrate what a quilombo was like in the colonial period, Figure
5 shows a depiction of the São Gonçalo quilombo in Minas Gerais in 1796. Note that the
edification indicated with the number one is a blacksmith’s house.

The quilombos today are mostly like reminiscent of the quilombos in the turn of the
XVIII century with the decay of the gold cycle and of the XIX century when increasing
manumissions, the 1850 Land Law, and abolition led quilombo ethnic territories to become
the locus of resistance per se, where black populations could settle on land that they could
call theirs (Anjos 2009, Gomes 2015). These sites did not function merely as hideouts, but
became embedded in the economy and society as recent Brazilian historiography has come
to establish. These communities show great longevity because they were never isolated, they
developed trade with many sectors of colonial society, including taverns, markets, and fairs,
with the likes of fishermen, farmers, miners, peasants, natives, and urban dwellers, free or
enslaved. A representation of such argument is the painting by M. Rugendas in Figure 6 that
shows products from quilombos do Iguaçu arriving at the Court market in Rio de Janeiro
around 1825, at time the capital of the Empire of Brazil (Gomes 2012).

Most importantly, what the quilombos had in common is the organized reproduction of
ethnic and religious traits tied to a specific territory. This reproduction is socially organized
not just through the rituals and festivities, but also by the intergenerational development of
crafts and trades for production of marketable surpluses and for labor supply in the vicinity.
As Anjos (2009) has pointed out, quilombos are the most expressive territorial factor of
colonial Brazil.

2.2 Colonial trade cycles, occupational skills, and the slave trade

African skills in ironworks were already know by the Portuguese before the establishment
of the colony in Brazil. The following quote by Hieronymus Munzer from Portugal in 1493

quilombo in history, which was estimated to have between 20 and 30 thousand inhabitants and, as said with
some alarmism by the Ultramarine Council, a greater circumference than the Reign of Portugal. Palmares
was destroyed only after many incursions by the Colonial state in 1694. Approximately as large as Palmares,
quilombo do Ambrósio and quilombo Grande in Minas Gerais was said to have between 10 to 20 thousand
people, depending on which account, and was destroyed only after many incursions as well, in 1746 and again
in 1759 (Moura 1981, Anjos 2009, Gomes 2015).
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from the Archivo dos Açores (1878) attests that: "There were so many blacks working at
the forges that you might believe them to be Cyclops and the shop the cave of the Vulcan"
(quoted in Saunders (1982) and Libby (1992)). Much before, African craftsmen were already
demanded for their skills since the Roman times (Yavetz 1988). The development of superior
iron making in Africa date back to establishment of societal living in the Niger delta. It
then spread across the continent with the mass movement of people in what is known as
the ’Bantu Migration’ (Shillington 1995). The process of ironmaking was both artifactual
and religious. Smelting of gold and iron were often carried out by the same occupational
clan and considered a sacred science (Richards 1981, Libby 1992). In addition to mining
and metallurgy, African craftsmanship was also desired for cattle raising and agriculture,
and other generally useful related crafts like woodworking. Thus it was not random that the
slave trade was directed to certain parts of Africa (Klein 1971).

These skills were sought equally for gold mining and sugar plantation, the two main
colonial cycles in Brazil. Mining required a wide range of skills–carpenters, masons, and
smiths were essential. Russell-Wood (1977) makes the case for the gold mining areas: "The
characterization of the average Portuguese migrant to Minas Gerais as a person who stopped
in a port city only long enough to buy a horse contained more than an element of truth. For
the most part, European migrants did not have any prior experience of gold mining. This was
reflected in the absence of technical innovation in Minas Gerais and was especially serious
insofar as the miners were unable to exploit the veins fully. In contrast, some "Mina" slaves
had prior knowledge not only of gold mining, but of metallurgy." Mina salves originated from
the "Costa da Mina" region in Africa, where mining and metallurgy was highly developed.

Russell-Wood (1977) adds that in the history of African contributions to the New World,
the transfer of such technical skills was a major legacy. The introduction of the cadinho
(crucible) technique, which is used until today for iron smelting in Brazil, is credited to be an
African technology introduced in the XVI century. Freyre (2003) and Baer (1969) consider
African iron technology as a fundamental shaper of iron mining and iron manufacturing
in Brazil, citing as their source, among others, observations made by Wilhelm Ludwig von
Eschwege, a German geologist and metallurgist hired by the Portuguese Crown to direct
iron mining and smelting in Portugal and that later went with the Court to Brazil in 1808.
Freyre (2003) also quotes Calógeras 1930, an early Brazilian historian, whose observation
complements Russel-Wood’s: "In one case, they [the slaves] were the guides of the Brazilians,
their is the merit of the first direct iron preparation industry in the rudimentary forges of
Minas Gerais, the natural fruit of the practical science infused in these native metallurgists
who are the Africans". Additionally, there is evidence of slaves running entire iron factories
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in São Paulo (Florense 1996).13

Despite popular thought of the production of sugar as low-tech business; like gold and
iron mining and smelting, it requires a surprisingly wide array of skills. Schwartz (1978)
documents that the transition from indian to African slave labor in sugar was, among other
factors, a matter of superior productivity and skills of Africans workers. The occupational
skills required in a sugar mill range from the sugar master, which was usually a high ranking
employee, to the skimmer, kettleman, mill tender, presser, carpenter, and blacksmith that
were occupations delegated to African slaves.14

African skills were, at the same time, sought-after for familiarity with long term agricul-
ture and cattleherding (Schwartz 1978). Many of the practices connected to cattleranching
were observed to be of African origin (Freyre 2003).15 In fact, agricultural and ironwork-
ing skills are connected as smelting of iron ore needs large quantities of hardwood charcoal.
Agricultural skills is also connected to cattleraising as Versiani (2000) reports that August
Saint-Hilaire, a french naturalist that left numerous descriptions of his travels, saw slaves
using a singular fertilizing technique in a corn field. August Saint-Hillary remarks that
Brazilians should be indebted to their slaves, as the slaves thought agriculture and gold
mining to them, in addition to being their dance masters.

2.3 Intergenerational transmission of African skills and the Ogun

belief system, and their relationship to slave resistance

Dancing and other rituals had most of the time a religious meaning to the Africans in Brazil.
The Ogun deity worked as the unifying Orisha for a number of African traditions that were
adapted in the New World (Barnes 1997). Candomblé, Macumba, and Umbanda are the
three most known traditions that flourished in Brazil. Others less known include Tambor
de Mina, Xangô, Quimbanda, and Cabula. In addition, as Libby (1992) argues the slave
trade forced many people into what "was not their original occupational caste. Ogun, as a
belief system that underlay social development through ironmaking, carried across an internal
stability, or self-congruity, to these traumatized individuals who needed to either give up, or
take on, new roles. Africans in the Americas mentally survived these changes by altering the
structure of the Ogun belief system: he became the God of resistance and revolution." Reis
(2011) argues that the Nagô nation played a leading role in slave resistance in Bahia and
was possibly inspired by Ogun, who became increasingly popular in Yorubaland in Africa in
the most intense part of the Bahian slave trade from that African region in the period from

13See Libby (1992) for a discussion of the introduction of African technology in North American furnaces.
14Further consult Schwartz (1978) for a complete description of a sugar mill occupational structure.
15At which point Freyre (2003) adds one more superior African skill set to the list: cooking.
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the 1820s throughout the 1840s. For many ethnic groups traveling across the Atlantic meant
going from a Nation-state in Africa to a religious nation overseas (Anjos 2009).

Running away from slavery meant more than just an act of rebellion, notably in urban and
suburban environments, it provided the foundation of evolving cultural and ethnic identities.
Running away also meant more than just severing ties with the world of slavery, it meant
that the boundaries of the institution of slavery itself could be reinvented (Gomes 2010).

As such, various expressions of African identity and cultural expression were outlawed and
repressed by colonial authorities, even well into the Republic, such as capoeira groups, can-
domblé, and even gatherings at taverns. Chvaicer (2002) details how capoeira was persecuted
throughout the whole colonial period. Candomblé persecution is even more persistent, as it
is perpetuated until today, despite not being formally prohibited anymore.16 Gomes (2005)
details how taverns and other points of commerce were actively persecuted for even minor
gatherings of black slaves, such legislation often included incentives for the population to
turn against each other. One of such rulings took the form: “. . . the salesman or saleswoman
that consent gambling and gatherings of black slaves will be sentenced in the first time to
five thousand réis and after that in double and in such rulings half will be collected by the
soldiers and other half will be given for the informer” (Office of the Governor Sebastião de
Castro, 1695).

Reis (2011) shows the deep connection between candomblé and slave resistance. Can-
domblé helped slaves to endure and even overcome slavery and became an effective tool of
negotiation for gaining cultural and social space for Africans. Most of the time these were not
grandiose acts but day-to-day acts of resistance.17 In a sense, candomblé meant a reversal of
the power structure: "[t]he use of ritual, magico-phamacopoeic means to alter the extreme
inequalities of power in colonial and slave-based societies must be understood as a principal
form of black resistance to slavery in Brazil" (Harding 2000). The proliferation of candomblé,
however, need not be confined to the quilombo territorial extension, which contributed to the
intergenerational transmission of beliefs and values in the proximity of quilombos. This pro-
liferation demanded the formation of kinship groups, promoting the cooperation with their
Creole descent, to guarantee a sufficient number of people for intergenerational transmission
(Parés 2018).

16See Reis (2011) about the colonial period. In the Republic, capoeira and candomblé endured a prohibition
that lasted from 1890 to 1935-1940. Capoeira was prohibited by the Law of Vagrants and Capoeiras and a
similar law existed prohibiting candomblé under crimes against public health.

17"The belief that sorcery could help slaves obtain manumission or break the willpower of and even kill
their masters was widespread" (Reis 2011).

12



3 Institutional Framework and Data

There is a variety of ways in which the quilombo population came to claim some territory after
the Abolition.18 Anjos (2009) cites seven main contexts: Bankrupt and/or abandoned farm
occupations; purchase of property by manumitted slaves; donations of land by farm owners
to former slaves; payment for services rendered in official wars; lands of some religious order
left to former slaves; coastal occupations of land under the Navy control; and extensions of
federal land not properly registered.

It was not only until the 1988 Constitution that quilombo descendants received an op-
portunity to claim formal property rights for their territory. Article 68 of the Transitional
Constitutional Provisions Act states that "the remants of the quilombo communities occu-
pying their lands are recognized as having definitive property, and the State shall issue them
with the respective titles" (Gomes 2018). This process is not automatic nor easy, though.
Quilombo communities have to first be recognized as legitimate slave descendant communities
with the Palmares Foundation, a government agency in charge of certifying self-proclaimed
quilombos, and then apply for the title with another government agency, depending if the
jurisdiction of the land is at the federal or the state level. The titling process is more de-
manding for the communities, as it involves reports by geographers for the demarcation of
the land and by anthropologists to prove slave ancestry.

This new institutional framework led the quilombo communities to come out of the shadow
of history. In order to be recognized they had first to be known. The database in Anjos (2009)
is constructed since 1997 with an active search for communities consulting all levels of gov-
ernment, federal agencies and ministries, universities, and black associations. The database
is constructed by community name at the municipality level and includes communities not
yet certified by Palmares Foundation, communities that are already certified, and commu-
nities that have the property right title, which are still the very minority. This source is
probably the most complete in the sense that it minimizes selection problems by doing an
active search, but it does not have the geolocation of any of the communities available. It
contains 3,231 quilombo communities.

Palmares Foundation in its process of certifying the communities has also constructed
a comprehensive database of quilombos. It has 2,709 quilombos communities in the public
database as of the end of 2018. The Foundation asks for the geolocation of the quilombo
territory for the communities, which then self-supply the coordinates. From the communities
that did supply coordinates I did a consistency check–excluding some obviously wrong (i.e.
cases that fall in the middle of the ocean, lakes or rivers) and some probably wrong (i.e.

18Acquisition of public lands by homesteading was not possible, since the 1850 Land Law established the
private commercial transaction as the only form of access to unused public lands.
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places in desolated areas that do not have any human presence) coordinates–and was able to
recover the geographic coordinates of 1,124 quilombos. The states of Amazonas, Rondônia
and Roraima in the Amazon forest do not show any presence of black populations until the
XIX century, and Acre was not part of Brazil until 1903, thus I exclude these states from the
analysis. This leaves me with 1,115 quilombos.

Using the Palmares foundation geolocated data set, I then construct two measures for the
"quilombo treatment" to use in the analysis. In the virtual municipality approach I use the
number quilombos in a virtual municipality cell and in the randomization inference approach
I use the distance from the outcome of interest to the nearest quilombo.

There are two main concerns with my final quilombo selection. One is that quilombos
that apply for certification from Palmares Foundation may be different from those that did
not apply and the second is that quilombos able to provide geographic coordinates can
also be different from the others that did not supply coordinates. In Figure 7 I show the
Anjos (2009) database by municipality and my final database as geolocated points. There is
not much difference in terms of the geographic location of the quilombos between the two,
thus concerns about some systematic geographic selection in the geolocated subset can be
probably minimized. What is different is the number of quilombos in some places. In this
case, what I measure in the randomization inference approach is the effects of proximity of
the nearest quilombo, so there could be one or any number of quilombos in the proximity
of a municipality seat, but the treatment measurement of interest (proximity to the nearest
quilombo) would be approximately the same.

The outcome I use in the virtual municipality analysis is the number of lit nightlights
pixels in a virtual municipality cell nightlights for averaged for consecutive two year across
two decades, I look at 1992-1993, 2002-2003, and 2012-2013. I use the DMSP-OLS nighttime
lights time series from NOAA. The nightlights are measured in scale from 1 to 63, I consider
a lit pixel any pixel which is within this range, and an unlit pixel with zero cloud-free light
observations.

The outcomes in the randomization inference approach falls in two categories: at the
individual level or the municipality level. At the individual level, I use data from Latino-
barometer for generalized trust and from LAPOP (Latin American Public Opinion Project)
for community trust and collective action. I then geolocate all the individual responses. Most
of the observations I can identify the municipality of the individuals and thus use the geolo-
cation of the municipality seat. For a bulk of the observations of LAPOP I can identify the
census tract of the individuals, in this case I use the geolocation of the census tract’s centroid.
I also use individual-level data from the IPUMS project for two groups of occupations: crafts
and related trades, and skilled agricultural and fishery. I then aggregate and geocode this
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data at the municipality level, which is the lowest level possible.
At the municipality level, I use various outcomes from the Brazilian Municipal Survey

(MUNIC) of the Brazilian Institute of Geography and Statistics (IBGE), on the existence of
cultural activities for quilombo community and afro-religous supported by the local govern-
ment, the existence of capoeira groups, and if metal handicraft is among the main handicraft
activities of the municipality. In addition, I use schooling data from the 1872 Census and
1875 wage data from Reis (2014). Finally, I use municipal-level data from Naritomi, Soares,
and Assunção (2012) on governance, access to justice, land Gini, health centers, sewage, and
public libraries. To this set of variables, I add Bolsa Família transfers from IPEAData.

4 Virtual Municipality Approach

4.1 Cross-virtual municipality analysis

I begin the empirical analysis by combining the geocoded location of 1,115 quilombos and
divide the Brazilian territory (except Amazon states of Acre, Rondônia, Roraima, and Ama-
zonas) in cells of 0.1 × 0.1 degree, which is equivalent to approximately 11 × 11 kilometers
at the equator, effectively creating 53,960 virtual municipality cells.

For each cell I calculate the number of nightlights lit pixels, area, mean elevation, mean
ruggedness, annual average temperature, annual precipitation, and using the centroid of
the cell the distance to the coast. Thus each cell becomes a "virtual municipality" with
different levels of economic activity, number of quilombos, and geographic characteristics.
The specification then follows

ln(litpixelsv) = α1 + α2ln(quilombosv) + α3GEOv + δm,d + εv (1)

where ln(quilombosv) is the natural logarithm of the number of quilombos in a virtual mu-
nicipality v, GEO controls for all the geographic characteristics, δm,d are real municipality
m or district d fixed effects, and ε is an idiosyncratic error.

Table 1 presents the results for specification 1 with nightlights averaged for 1992-1993,
2002-2003, and 2012-2013 in two versions, one with over 5,000 real municipality fixed effects
in columns (1), (3), and (5) and other with over 10,000 district fixed effects in columns (2),
(5), and (6). The α2 coefficients for the quilombos show a positive correlation with lit pixels,
significant at the 1% for all specifications. A 10% increase in the numbers of quilombos in a
virtual municipality is correlated with a 2.19% increase in lit nightlight pixels in 1992-1993,
a 3.69% increase in 2002-2003, and a 4.67% increase in 2012-2013. These results are likely
carried with economic significance, although it is not yet clear exactly how much of the lit
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pixels translate into economic activity. It is unlikely that the effect of certification itself is
driving the results because none of these communities were certified by Palmares Foundation
in 1992-1993 and a minority of them was in 2002-2003.

4.2 Neighbor-paired analysis

Turning to the neighbor-paired specifications, I pair each virtual municipality with its eight
adjacent neighbors, as illustrated in Figure 8, generating 213,100 unique dyads that are the
unit of analysis. For the geographic characteristics, I use the same variables as in the cross-
virtual analysis and calculate averages for the pair weighted by the area of each of the cells
constituting the neighbor-pair. I then run the following specification

f(litpixelnp) = β1 + β2f(quilombosnp) + β3GEOnp + ηnp + µnp (2)

where f(litpixelnp) is a function of lit np neighbor-pair pixels that can be either the difference
of lit pixels between virtual municipality cell n and its neighbor-pair p or the sum of the
common lit pixels of both n and p, f(quilombosnp) is a function of the number of the np
neighbor-pair quilombos that, like the lit pixels, can be either the sum or the difference
between n and p. GEO are the geographical controls, η are 53,843 neighbor-pair fixed
effects, and µ is an idiosyncratic error.

Table 2 shows the results for specification 2. In column (1) the β2 coefficient for the
difference in lit pixels between the two virtual municipality pairs is 2.91 and in column (2)
the β2 coefficient is 0.18 for the sum of common lit pixels. This shows that, despite a very
demanding specification with 53,843 fixed effects, the correlation between quilombos and lit
pixels is still very robust, likely economically significant, and statistically significant at the
1% level.

5 Randomization Inference Approach

This section presents the main results of the paper. I present the randomization inference
method, how the counterfactual and p-values are constructed, and the geographic balance of
the counterfactual sets. In sequence, the persistence mechanisms that rely on the historical
process described in section 2, in which the slave trade, African ironworking and related
skills, culture, and religion are tied to quilombo establishment and slave resistance. To better
validate the persistence mechanisms I present a placebo-type test of destroyed quilombos and
tests of some alternative hypothesis. I close the section with a link of African ethnic groups
and quilombos that are driving some results.
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5.1 Empirical strategy

5.1.1 Quilombo assignment

I use the randomization inference approach developed in Dell and Olken (2020) and adapt
it to the setting of quilombos. Explaining the selection of places by run-away slaves to
form quilombos is fundamental to identifying its long-run effects. Given the great variety
of quilombo types it is useful to diagnose in the literature some general characteristics,
instead of trying to impose elements of one specific type of quilombo over the others. This
section goes over four issues that can be considered to be general to all quilombos: sparse
information, transportation costs, economies of scale, and proximity to rivers. In doing so,
we can construct a counterfactual that is equal to the actual quilombos, except for the fact
that they are places that were not chosen by chance.

Run-away slaves had sparse information on the surrounding region. There could be an
indication of where was a good place in the sense of having natural resources available and
conditions for protection against eventual attackers, but it is not the case that they were
optimally choosing the best places. A lot of the times there was previous communication of
run-away slaves with the enslaved. There are many examples in the literature of either the
slave master allowing free communication of his slaves with the outside would or of free blacks
and run-away slaves joining the enslaved in their quarters (senzala) for parties, festivities,
rituals, and commercial trade. This would foster an information flow of places where other
quilombos were or what places might allow a new quilombo to flourish.

The general concentration of slaves in commodity-producing areas along with this knowl-
edge exchange would produce an effect similar to an agglomeration with a dispersion effect.19

An agglomeration effect, on the one hand, has mainly two ingredients: transportation costs
and economies of scale. Transportation costs was very high in Brazil in the XIX century, rail-
road lines were concentrated in specific areas and developed only in end of the century, and
roads were precarious (Reis 2018). The lack of a good transportation network, in addition
to not having states free of slavery in Brazil, discouraged long-distance travel.20 Economies
of scale can arise internally or externally to the quilombo. Internally, economies of scale can
occur in relation to some public goods designed to provide collective services to its inhabi-
tants, like security against slave hunters.21 Economies of scale can also appear external to
the quilombos but specific to the local environment where one quilombo benefits from the

19See Proost and Thisse (2019) for a summary of the main driving forces in spatial economics and a broad
survey of the literature.

20Compared to the "underground railroad" in the United States, for example, where run-away slaves were
expected to flee the South and reach the states in the North or Canada and had more modals available.

21On a related note, for an examination of how human capital externalities can arise internally in similar
village settings see Wantchekon, Klašnja, and Novta (2014)
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the presence of other quilombos.
On the other hand, the agglomeration effect is counterbalanced by a dispersion effect. This

happens because of the desire of quilombos to avoid competition in capturing the attention
of the government and of the slave hunters (capitães-do-mato).22 The Colonial government
would be wary of large quilombo agglomerations and would brutally invest against those
perceived as a threat, for fear of a rebellion.23 This effect, however, would not be so strong
as to completely disperse the quilombos in isolated areas. The reward for the slave hunter
was set up as to value more the run-away slaves captured far away from the municipalities,
so the quilombos had an incentive to stay close to towns, villages, and cities.24

The quilombo ethnic cartography literature cites the close relationship of quilombos and
rivers in every part of Brazil (Anjos 2009). In the Amazon they are inseparable, most
quilombos there are referenced by a river. Furthermore, the type of gold mining practiced in
Brazil that was inseparable from rivers created a natural link between quilombos and rivers
in the gold mining areas. In areas of Minas Gerais and Bahia connected to the gold cycle,
quilombos would form in great number in the valleys of the Verde, São Francisco, and Conta
rivers where cattle-ranching was also present. In the Rio de Janeiro province, quilombos
were known for their resourcefulness in the region of the Baixada Fluminense rivers that
enclose the colonial capital, run-away slaves would use the rivers to create a network of
mangrove firewood trading and escape routes, making it virtually impossible to catch them
all. Quilombos are presented as hydras, inspired by the mythological Hydra of Lerna and
accounts of police chiefs that used the term to refer to the fact that many more quilombos
were always born from those that they had just destroyed. Gomes (2005) further develops
the concept of "the hydra and the swamp" to convey the fluidity of the network of social and
economic exchange between the run-away slaves and those still enslaved, indigenous groups,
salesmen, dealers, small owners and even farmers, and the fact that slave-hunting expeditions
would always bog down in the social environment that encircled the quilombos. This concept
further reinforces the basis of the agglomeration with dispersion effect.

22For more on the capitão-do-mato institution see Goulart (1972), Dantas (2004), and Lara (2012). And for
a related theoretical discussion on slave guarding and how it relates to the institution of slavery see Lagerlöf
(2009).

23The fear of rebellion was largely an aftereffect of Palmares (Guimarães 2012). Other later episodes such
as the Huasa revolt of 1814 and the Nago revolt of 1835, both in Bahia, also contributed to the fear of a
large-scale rebellion.

24One example of this type of compensation is found in 1715 when the governor of São Paulo and Minas
do Ouro stipulated that the run-away slaves captured within one league (approximately 6km) from Vila Rica
and Vila Real would render four oitavas (a Portuguese colonial measurement) of gold; those captured at
more than one league, eight oitavas of gold; twelve oitavas for those "beyond Macaúbas"; thirty oitavas at
the São Francisco river; and so forth (Lara 2012).
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5.1.2 Empirical specification

With a good idea of how assignment of quilombo to places worked, to identify the effect of an
actual quilombo on some outcome now it is necessary to have a plausible set of counterfactual
quilombo locations. To construct this set, I use the fact that there was numerous potential
equilibrium quilombo configurations. A suitable spatial equilibrium for the quilombos has to
satisfy the following requirements:

1. Since the agglomeration effect depends upon quilombos being close to one another, I
require the counterfactual quilombos to be at least as close as the 90th percentile in the
distribution of actual quilombos, which translates in being at most 40km away from an
actual quilombo.

2. The dispersion effect cause quilombos to drift apart, thus I require the counterfactual
quilombos to be not closer than the 50th percentile in the actual quilombos distribu-
tion to actual or other counterfactual quilombos. This requires that counterfactual
quilombos need to be at least 6km a part and from actual quilombos.

3. For proximity to rivers, I require the counterfactual quilombos to be at least as close as
the 50th percentile in the distribution of proximity of actual quilombos to rivers, which
is approximately 20km.

I generate 1,000 × 1,000 counterfactual quilombos using this method. Figure 3 demon-
strates this list of spatial constraints and an example of the placing of counterfactual quilom-
bos. Figure 4 illustrates one (out of the 1,000 sets) random feasible spatial configuration of
1,000 counterfactual quilombos and all 1,115 actual quilombos.

I then estimate equation 3 below for the actual quilombos and for the 1,000 sets of
counterfactual quilombo locations:

outcomei = α +
20∑
j=1

γjdquilombo
j
i + βXi +

n∑
k=1

quilomboki + µl + εi (3)

where we are interested in outcomei at the municipality or the individual level i and the
dquilomboji are indicators that assume value of one if the nearest actual or counterfactual
quilombo is located within 0km to 1km, 1km to 2km,. . . , 19km to 20km from the munici-
pality or individual i. The 20km plus bin is omitted. The vector X takes on two sets of
variables depending the level of the regression. If at the municipality level X comprehends
distance to the nearest river, distance to the coast, elevation, ruggedness, average annual
temperature, and annual precipitation. If at the individual level it can contain age, gender,
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and fixed effects for education, occupation, socioeconomic level, and religion. The quilomboki
are nearest (counterfactual) quilombo-fixed effects, giving a within-variation specification,
that is, ensuring that municipalities or individuals are compared to other municipalities or
individuals near the same (counterfactual) quilombo. The variable µ captures state-fixed
effects in the municipality regressions or year-fixed effects in the individual regressions, α is
a generic constant, and ε is an indiosyncratic error term.

The distribution of the counterfactual coefficients enter in the calculation of both the
point estimates and the p-values. The computation of the dquilomboji point estimates of
being in the bin j away from the nearest quilombo subtracts the absolute mean of the
counterfactual distribution in that bin generated by the estimation of the 1,000 alternative
configurations. This ensures any unobserved effect common to the proximity of places suitable
to quilombos are differenced out.25 p-values are calculated entirely based on the distribution
of the counterfactual estimates. Using the position of dquilomboji actual quilombo coefficient
in relation to the distribution of the coefficients estimated using the 1,000 counterfactual sets
it is possible to calculate in what percentile of the absolute distribution the actual coefficient
falls, the p-value then follows as one minus this percentile. The intuition here is similar to
a two-sided t-test. Small p-values suggest that it is unlikely that the observed patterns in
the results found near actual quilombos would exist without the quilombos. Dell and Olken
(2020) show that this method is correctly sized.

5.1.3 Geographic balance

For the counterfactual to be valid we expect proximity to it to be very similar to proximity to
real quilombos along the geographic dimension. There can be some variation in geographic
characteristics, but it is expected that they be more similar with greater proximity to the
(counterfactual) quilombos.

One way to analyze this is to estimate a variation of equation 3, with Xi as outcome,
the usual (counterfactual) quilombo distance bins and nearest (counterfactual) quilombo
fixed effects. Figure 9 plots the difference between the actual and average counterfactual
dquilomboji for each bin. Solid dots or crosses indicate that the coefficient is significant
at the 10% or 5% level, depending on the figure. This means that the actual quilombo
coefficients has to be at least above the 90th percentile of the counterfactual distribution to
be considered significant.26 The lines are simple non-parametric regressions that highlights

25In Dell and Olken (2020) the proximity of counterfactual factories to the actual factory could pose a
problem as this proximity introduces a flattening bias in the actual effects of the closest bins, they show
that this is not quantitatively important in their setting. In my setting this is not a problem because I have
constrained the counterfactuals to be at least 6km away from themselves and the actual quilombos.

26Appendix 8.1 shows the distribution of the counterfactuals coefficients for the geography variables. The
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the general shape of the relationship.
If characteristics are similar we expect the counterfactual coefficients to average out any

effects of proximity to an actual quilombo. Figure 9 indicates that close proximity to quilom-
bos is mostly translated in geographic balance. Most estimations are insignificant and when
they are significant the coefficients tend to be small. For example, significant coefficients
point to small differences in elevation and temperature, a decrease of 40m in elevation with
proximity to actual quilombos and an increase in 0.15 to 0.30 degrees Celsius. For this to be
a threat to identification we have to believe that these small differences are systematically
driving both the placement of real quilombos throughout history, as well as all the outcomes
discussed in the next section, which seems unlikely.

5.2 Persistence Mechanisms

5.2.1 Culture and Afro religion

The first set of results I analyze is the effect of quilombos on culture and afro religion. We
should expect locations with proximity to quilombos to demonstrate their influence in a
variety of forms that are transmitted across generations. This influence could be seen, for
example, in the presence of any local government actions towards the quilombos themselves,
which in a way makes official their own existence with the government and the municipal
society. The outcome in Figure 10 takes the value of one if, in 2014, the local government
"promotes, fosters or supports cultural initiative specific to the field of cultural diversity in
relation to quilombos".

Figure 10 also serves to better illustrate the methodology. Using the described outcome, I
estimate equation 3 with dquilomboji indicating the distance from the municipality seat to the
nearest real quilombo and 1,000 sets of counterfactual quilombos. In panel (a), the vertical
line that crosses each sub-plot for the distance bins (0 to 1km,. . . ,19 to 20km) marks the
coefficient in the regression with the actual quilombos, while the distribution in each sub-plot
is the collection of the coefficients using the 1,000 random draws of counterfactual sets.27 I
then compute the p-values depending on the location of the actual coefficient in relation to
the counterfactual distribution and presented in each sub-plot. If the location of the actual
coefficient is at least beyond the 90th percentile of the distribution I consider it significant
and indicate this in the next panel. In panel (b), I plot the real coefficients subtracted of
the counterfactual average, with solid dots or crosses if the p-value indicates that the real
coefficient is beyond the 90th or 95th percentile. The results indicate that the greater the

illustration of the counterfactual distributions is better discussed in the next section with the main results.
27Note that the distribution can contain less than 1,000 coefficients if depending on the outcome there is

no counterfactual quilombo in that distance bin from the location of the outcome in one or more of the sets.
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proximity of the quilombo to the municipality center, the more influence it can exercise over
the local government for promoting cultural initiatives for them. If a quilombo is at most
10km from the municipality it is 25% to 60% more likely (in relation to those municipalities
with the nearest quilombo more than 20km away) to develop these government-supported
cultural initiatives, with quillombos at most 5km causing the larger coefficients, and this
influences diminishes almost monotonically with increased distance.

A second cultural-religious outcome I look at is related, but specifically aimed towards
afro-religious communities. The outcome variable is an indicator that assumes the value one
if, in 2014, the local government "promotes, fosters or supports cultural initiative specific
to the field of cultural diversity in relation to afro-religious communities". One should not
expect a one-to-one correspondence between quilombos and afro-religious communities. De-
spite being religious communities themselves, quilombos will not necessarily assume a public
religious face and afro-religious communities will not necessarily want to deal with the local
government due to centuries of prejudice. Moreover, quilombos and afro-religious need not
necessarily overlap because of the transmission of beliefs over generations. People that left the
quilombo could keep passing on the rituals and beliefs outside the quilombos and even people
that attend the quilombo but do not live there could also act as cultural transmitters. Panel
(a) in Figure 11 suggests the pattern described. Since the method was already demonstrated,
I present the counterfactual distributions for this outcome and all other upcoming outcomes in
Appendix 8.1. Municipalities with quilombos close by have disproportionately more cultural
initiatives, they are over 30% more likely to have some initiative for afro-regligious commu-
nities supported by the local government, reinforcing the fact more proximate quilombos are
more integrated with the municipal community. This effect dissipates fast and turns to rise
with quilombos between 10km and 15km, which could indicate not the direct influence of the
quilombo, but of the descendants that migrated from the relatively isolated quilombo to the
urban centers.

A third related outcome I look at is the existence of capoeira groups. These are community-
based groups of a unique blend of dancing with martial arts that convey a strong connection
to resistance. It is also a cultural activity where beliefs are transmitted across generations.
The dependent variable in this case is a sum of an indicator that takes the value of one if there
is the existence of any capoeira group in the municipality in 2006 and 2014. In Panel (b)
of Figure 11 I show a similar pattern that with afro-religious communities, where proximity
to quilombo leads the municipalities to have more of capoeira groups with the significant
coefficient γ of proximity around 0.2.

The last three outcomes are closely tied and have been used extensively in the litera-
ture on culture and persistence: generalized trust, community trust, and collective action.
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Generalized trust has been measured annually from 2002 to 2018. Community trust and
collective action are surveyed in 2007, 2008, 2010, 2012, 2014, and 2017. I pool all years and
use year-fixed effects. Panels (c), (d) and (e) of Figure 11 demonstrate the results.

Generalized trust is measured on yes or no basis. The answer to the question "Generally
speaking, would you say that you can trust most people, or that you can never be too careful
in dealing with others?" is 1 if the individual answers "One can trust most people" and
2 if the answer is "One can never be too careful in dealing with others". In Panel (c) I
demonstrate there is no clear pattern for this outcome.

Community trust and collective action are measured on a 1 to 4 scale. In the first case,
the question is "Talking about the people from here, would you say they are very trustworthy,
somewhat trustworthy, little trustworthy, not trustworthy?", where the answers are numbered
1 to 4 in this sequence. In the second case, the question is "In the last 12 months have you
contributed for the solution of any problem of your community or of your neighbors?" and
the answers can be "Once a week", "Once or twice a month", "Once or twice a year", or
"Never". The scale 1 to 4 corresponds to the answers in this sequence.

Panels (d) and (e) shows that, in contrast to generalized trust, there is a pattern related
to quilombo proximity. There is a large and significant increase in both community trust and
collective action with 2 to 7km of distance to the nearest quilombo, from where it starts to
decrease and flattens out fluctuating around zero. The significant γ of quilombo proximity
for community trust is approximately −0.55 and for collective action are −0.3 and −0.4.

All things considered, these results can be interpreted as coming from two sources. One
source is the fact that these communities historically had to bound together against many
attacker, either by the elite or by the government. These communities were under constant at-
tack, and many still are, in relation to religous practices, cultural practices like capoeira, and
even just gatherings at taverns. This would dampen generilzed trust, but increase community
trust, which would then lead to collective action. The other source is that community trust
and collective action can be also be built through these very religious and cultural practices
that were being attacked.

5.2.2 Occupational transmission

As with Afro cultural-religious activities, quilombos could also be linked to occupational
transmission across generations, mainly skilled occupations, not limited to but descended
from African iron technology, which are intimately connected to the Ogun belief system and
slave resistance.

The outcome in panel (a) of Figure 12 is the sum of an indicator that assumes value
one if in 2007 or 2014 metal handicraft activities was among the most important activities
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in the municipality. These types of artisanal handicrafts, commonly called artesanato in
Brazil, is a type of occupation directly connected to cultural activities. The coefficients γ
of quilombo proximity ranges from 0.05 to a significant 0.3 with a distance less than 5km of
the municipality seat from a quilombo. Between the 10 and 15km range it is also significant
between 0.05 and 0.1. Meaning that with more proximity to a quilombo the indidence of
metal handicrafts is 5% to 30% higher than those municipalities with quilombos more than
20km away. This is strong indicator of the influence of quilombos in local economic activities
because handicraft made of metal, specifically, is not common in Brazil, only 1.3% of the
used sample of 5,430 municipalities in 2014 has metal handicraft among the most important
handicraft activities.

Panels (b)-(e) in Figure 12 presents the results for two classes of occupations in 1980 and
2010: (1) number of workers in crafts and related trades and (2) number of workers in skilled
agricultural and fishery workers. Data are from IPUMS 10% samples and the occupational
classes follow the International Standard Classification of Occupations. This ensures compa-
rability between periods and homogeneity in the occupational categories. Crafts and related
trades workers "apply their specific knowledge and skills in the fields of mining and con-
struction, form metal, erect metal structures, set machine tools, or make, fit, maintain and
repair machinery, equipment or tools, carry out printing work as well as produce or process
foodstuffs, textiles, or wooden, metal and other articles, including handicraft goods" (ILO
2012). These activities are complex in nature and require the knowledge of all stages of the
production process, the materials and tools, and the nature and purpose of the final product.
Skilled agricultural and fishery workers, as stated in ILO (2012), "grow and harvest field or
tree and shrub crops, gather wild fruits and plants, breed, tend or hunt animals, produce a
variety of animal husbandry products, cultivate, conserve and exploit forests, breed or catch
fish and cultivate or gather other forms of aquatic life in order to provide food, shelter and
income for themselves and their households". These tasks require know-how of a wide variety
of species cultivation processes and include some basic processing of the produce, and selling
and marketing to buyers, organizations, or directly at markets, with the possible supervision
of others.28

The coefficients γ of quilombo proximity all follow the same "hockey stick" pattern, they
start higher when a quilombo is close to the seat of the municipality and then decrease with
distance and remain fluctuating around zero. The patterns are consistent for both 1980 in
panels (c) and (e) and 2010 in panels (b) and (d). For both types of occupations the results

28Note that, according to ILO (2012), in both cases "if the tasks are of a simple and routine nature, mainly
entail the use of hand-held tools, some physical effort, little or no previous experience and understanding of
the work and limited initiative or judgment" they are delegated to other major group defined as "elementary
occupations".
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the results carry high economic significance. In 2010, having a quilombo at less than 3km
away means, in relation to municipalities with quilombos more than 20km away, 55 to 64%

more workers in the crafts and related trades occupation (panel (b)) and 250% more workers
in skilled agriculture and fishery (panel (d)). In 1980 the magnitudes are similar, but with
more significant coefficients. When taken together, the economic significance of the coeffients
and the hockey stick shape of the plots, it is unlikely that this pattern would arise in the
quilombos’ absense.

5.3 Placebo test: Destroyed quilombos in the XVIII and XIX cen-

turies

I now conduct a placebo-type test to show that the same patterns in the occupations outcomes
do not arise if I use the location of quilombos destroyed by slave-hunting raids in the XVIII
and XIX centuries in the states of Minas Gerais, Goiás, and Mato Grosso. The destroyed
quilombos are digitized from the maps in Guimarães (2012) for Minas Gerais and in Silva
(2003) for Central Brazil. These quilombos are represented in Figure 13. There is a total of
75 destroyed quilombos. I run the specification described in equation 3 for the main results
but with dquilomboji now measuring the distance to nearest destroyed quilombo and the
sample is restricted to these three states.

Since this region was most heavily affected by the gold mining cycle, especially Minas
Gerais that was the epicenter of the cycle, it is expected that if the occupation patterns were
just an artifact of the quilombos’ place, the placebo quilombo results would show a similar
shape as the real quilombos results, more so in relation to iron-related skills. In Figure 14,
I show that, despite statistical significance of some distance bins, the placebo quilombos
does not show any discernible pattern in the data. In addition, Figure 15 shows the results
with the placebo quilombos and the cultural-religious outcomes. Likewise, the plots show no
systematic pattern in the data.

5.4 Alternative mechanisms

5.4.1 Selection in the XIX century

One alternative story to explain the pattern in the data is that quilombos simply selected into
places that were richer or had a greater human capital stock. Thus, these initial conditions
lead to more economic activity and occupational differences in the long run. In Figure 16 I
show the results for a specification in which dquilomboji are the usual actual (counterfactual)
quilombos and the outcomes are average income of municipality employees in 1875 in panel
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(a) and literacy of the free population in panel (b) and of the slaves in panel (c) according
to the 1872 national census. I demonstrate in these plots that there is no discernible pattern
in the data and most of the coefficients are insignificant. This likely means that there was
no self-selection of quilombos that still exist today to places with higher income or human
capital stock in the late XIX century.

5.4.2 Institutions and public goods

Another hypothesis to consider is that the effects of quilombos on economic activity and
culture are in reality a spillover of institutions with colonial origins or colonial investments
in public goods. Since places with heavy participation in the commodity cycles, specially
sugar, gold, and coffee, tended to have a greater presence of the colonial state, it is possible
that investments or institutions put in place at the time generate the patterns seen in the
data today.

I show in Figures 17 and 18 that this is not the case. I run the usual specification in
which dquilomboji are the real (counterfactual) quilombos and the outcomes are the same as
in Naritomi, Soares, and Assunção (2012), plus Bolsa Família transfers. Figure 17 shows the
outcomes for institutions, the panels are: (a) an average of four qualitative indicators for
municipal governance normalized from 1 (worst) to 6 (best), (b) access to justice measured
by an average of three indicators for the presence of small claims courts, youth council and
consumer commission in the municipality, and (c) the Gini coefficient of the municipal land
distribution. In Figure 18 I show the outcomes for public goods, the panels are: (a) the
number of health centers per 10,000 inhabitants, (b) log of per capita municipal spending
on education and culture, (c) percentage of households with toilet connected to the public
sewage system, (d) a dummy indicator for whether there was at least one public library in
the municipality, and (e) log per capita Bolsa Família transfers.

In both figures I show there is no pattern relating either institutions or public goods to
the quilombos. If anything, there appears to be worse institutions and public goods near
quilombos. Looking at the plots in which the coefficients appear more significant, land tends
to be more concentrated and there are less households connected to the sewage system in
municipalities near quilombos.

5.5 Discussion

Considering the significant results for the specifications with occupations as outcomes, in this
section I present an exploratory analysis relating current occupation patterns to the ethnic
groups that disembarked in Brazil. As detailed in the Historical Background section 2 the
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ethnic groups that had more affinity with iron-related skills and the Ogun belief system were
those from the Costa da Mina (Jeje Mina) and from Yorubaland (Yoruba-Nago).

In Figure 19, I overlay those quilombos that are driving the results in the crafts and
related trades specification, that is, those that are within 3km from the municipalities. We
can see that these quilombos are concentrated exactly in the areas predicted by the cultural
mechanism I propose, that is, in areas with Jeje Mina and Yoruba-Nago ethnic groups. This
fact gives more confidence to the proposed mechanism of occupational transmission.

6 Conclusion

In this paper I document that ethnic territories connected to slave resistance is correlated
with higher levels of economic development in the long run and plausibly transformed the
economy of proximate regions by having a direct effect on the occupational structure and
cultural-religious values. I propose a new mechanism where initial religious beliefs and African
iron-working and other high-valued skills are perpetuated in the long run through cultural-
religious intergenerational transmission, but without the need for any human capital initial
shock, as mechanisms proposed elsewhere.

The current effects of quilombos on occupations are comparable and sometimes even
larger than those derived from the Dutch Java System in Indonesia (Dell and Olken 2020)
and Catholic missions in Brazil, Paraguay, and Argentina (Valencia Caicedo 2018). I con-
tribute in showing one novel way on how history persists and how culture and religion can
affect economic activity. Ancestral knowledge embodied in cultural traditions of marginalized
groups can have rich economic and cultural-religious effects in the long run.

References

Acemoglu, Daron, Camilo García-Jimeno, and James A. Robinson. 2012. “Finding Eldorado:
Slavery and long-run development in Colombia”. Journal of Comparative Economics 40
(4): 534–564.

Acemoglu, Daron, Simon Johnson, and James A. Robinson. 2001. “The Colonial Origins of
Comparative Development: An Empirical Investigation”. The American Economic Review
91 (5): 1369–1401.

Acharya, Avidit, Matthew Blackwell, and Maya Sen. 2016. “The Political Legacy of American
Slavery”. The Journal of Politics 78 (3): 621–641.

27



Alencastro, Luiz Felipe de. 2018. “África, Números do Tráfico Atlântico”. In Dicionário da
escravidão e liberdade: 50 textos críticos, ed. by Lilia Moritz Schwarca and Flávio dos
Santos Gomes. São Paulo: Companhia das Letras.

Allen, Treb. 2015. “The Promise of Freedom: Fertility Decisions and the Escape from Slavery”.
The Review of Economics and Statistics 97 (2): 472–484.

Anjos, Rafael Sanzio Araújo dos. 2009. Quilombos: Geografia Africana - Cartografia Étnica
Territorios Tradicionais. Brasília: Mapas Editora e Consultoria.

Baer, Werner. 1969. The development of the Brazilian steel industry. Nashville: Vanderbilt
University.

Barnes, Sandra. 1997. Africa’s Ogun: old world and new. 2nd ed. Bloomington: Indiana
University Press.

Becker, Sascha O., and Ludger Woessmann. 2009. “Was Weber Wrong? A Human Capital
Theory of Protestant Economic History”. The Quarterly Journal of Economics 124 (2):
531–596.

Bertocchi, Graziella, and Arcangelo Dimico. 2012. “The racial gap in education and the legacy
of slavery”. Journal of Comparative Economics 40 (4): 581–595.

Bisin, Alberto, and Thierry Verdier. 2000. ““Beyond the Melting Pot”: Cultural Transmission,
Marriage, and the Evolution of Ethnic and Religious Traits”. The Quarterly Journal of
Economics 115 (3): 955–988.

— . 2001. “The Economics of Cultural Transmission and the Dynamics of Preferences”. Jour-
nal of Economic Theory 97 (2): 298–319.

Bleakley, Hoyt, and Jeffrey Lin. 2012. “Portage and Path Dependence”. The Quarterly Jour-
nal of Economics 127 (2): 587–644.

Botticini, Maristella, and Zvi Eckstein. 2007. “From Farmers to Merchants, Conversions and
Diaspora: Human Capital and Jewish History”. Journal of the European Economic Asso-
ciation 5 (5): 885–926.

— . 2005. “Jewish Occupational Selection: Education, Restrictions, or Minorities?” The Jour-
nal of Economic History 65 (4): 922–948.

Boyd, Robert, and Peter Richardson. 1985. Culture and the Evolutionary Process. Chicago:
University of Chicago Press.

Bruhn, Miriam, and Francisco A. Gallego. 2012. “Good, Bad, and Ugly Colonial Activities:
Do They Matter for Economic Development?” The Review of Economics and Statistics
94 (2): 433–461.

28



Buonanno, Paolo, and Juan F. Vargas. 2019. “Inequality, crime, and the long run legacy of
slavery”. Journal of Economic Behavior and Organization 159:539–552.

Calógeras, João Pandiá. 1930. Formação histórica do Brasil. Rio de Janeiro.

Campante, Filipe, and David Yanagizawa-Drott. 2015. “Does Religion Affect Economic Growth
and Happiness? Evidence from Ramadan”. The Quarterly Journal of Economics 130 (2):
615–658.

Carvalho Filho, Irineu de, and Leonardo Monasterio. 2012. “Immigration and the origins of
regional inequality: Government-sponsored European migration to southern Brazil before
World War I”. Regional Science and Urban Economics 42 (5): 794–807.

Carvalho, Marcus de. 1991. “O Quilombo do Catucá em Pernambuco”. Caderno CRH, no.
15: 5–28.

Chvaicer, Maya Talmon. 2002. “The Criminalization of Capoeira in Nineteenth-Century
Brazil”. Hispanic American Historical Review 82 (3): 525–548.

Clingingsmith, David, Asim Ijaz Khwaja, and Michael Kremer. 2009. “Estimating the Impact
of the Hajj: Religion and Tolerance in Islam’s Global Gathering”. The Quarterly Journal
of Economics 124 (3): 1133–1170.

Coomes, Oliver T., and Bradford L. Barham. 1994. “The Amazon Rubber Boom: Labor Con-
trol, Resistance, and Failed Plantation Development Revisited”. The Hispanic American
Historical Review 74 (2): 231–257.

Dantas, Mariana L. R. 2004. “"For the Benefit of the Common Good": Regiments of Ca-
cadores do Mato in Minas Gerais, Brazil”. Journal of Colonialism and Colonial History
5 (2).

Dell, Melissa, and Benjamin A Olken. 2020. “The Development Effects of the Extractive
Colonial Economy: The Dutch Cultivation System in Java”. The Review of Economic
Studies 87 (1).

Diamond, Jared. 1997. Guns, germs, and steel: the fates of human societies. New York: WW
Norton / Company.

Droller, Federico. 2018. “Migration, Population Composition and Long Run Economic De-
velopment: Evidence from Settlements in the Pampas”. The Economic Journal 128 (614):
2321–2352.

Dupraz, Yannick. 2019. “French and British Colonial Legacies in Education: Evidence from
the Partition of Cameroon”. The Journal of Economic History 79 (3): 628–668.

29



Easterly, William, and Ross Levine. 2016. “The European origins of economic development”.
Journal of Economic Growth 21 (3): 225–257.

Ehrl, Philipp, and Leonardo Monasterio. 2019. “Skill concentration and persistence in Brazil”.
Regional Studies 53 (11): 1544–1554.

Engerman, Stanley L, and Kenneth L Sokoloff. 1994. Factor Endowments: Institutions, and
Differential Paths of Growth Among New World Economies: A View from Economic His-
torians of the United States. Working Paper, Historical Working Paper Series 66. National
Bureau of Economic Research.

Feyrer, James, and Bruce Sacerdote. 2009. “Colonialism and Modern Income: Islands as
Natural Experiments”. The Review of Economics and Statistics 91 (2): 245–262.

Florense, Afronso Bandeira. 1996. “Resistência escrava em São Paulo: A luta dos escravos da
fábrica de ferro São João de Ipanema 1828-1842”. Afro-Ásia, no. 18: 7–32.

Freyre, Gilberto. 2003. Casa Grande e Senzala: Formação da família brasileira sob o regime
da economia patriarcal. 48th ed. São Paulo: Globo Editora.

Fujiwara, Thomas, Humberto Laudares, and Felipe Valencia Caicedo. 2019. Tordesillas, Slav-
ery and the Origins of Brazilian Inequality. Working Paper. Vancouver School of Eco-
nomics.

Galenson, Walter, and Harvey Leibenstein. 1955. “Investment Criteria, Productivity, and
Economic Development”. The Quarterly Journal of Economics 69 (3): 343–370.

Giuliano, Paola, and Nathan Nunn. 2019. Understanding Cultural Persistence and Change.
Tech. rep. Harvard University.

Glaeser, Edward L., et al. 2004. “Do Institutions Cause Growth?” Journal of Economic
Growth 9 (3): 271–303.

Gomes, Flávio dos Santos. 2005. A hidra e os pântanos: mocambos, quilombos e comunidades
de fugitivos no Brasil (séculos XVII-XIX). São Paulo: Editora UNESP.

— . 2010. “Africans and Petit Marronage in Rio de Janeiro, ca. 1800-1840”. Luso-Brazilian
Review 47 (2): 74–99.

— . 2015. Mocambos e Quilombos: uma história do campesinato negro no Brasil. São Paulo:
Claro Enigma.

— . 2012. “Quilombos do Rio de Janeiro no século XIX”. In Liberdade por um fio: história
dos quilombos no Brasil, ed. by João José Reis and Flávio dos Santos Gomes. São Paulo:
Claro Enigma.

30



— . 2018. “Quilombos/Remanescentes de Quilombos”. In Dicionário da escravidão e liber-
dade: 50 textos críticos, ed. by Lilia Moritz Schwarca and Flávio dos Santos Gomes. São
Paulo: Companhia das Letras.

Goulart, José Alipo. 1972. Da fuga ao suicídio: aspectos de rebeldia dos escravos no Brasil.
Rio de Janeiro: Conquista.

Guimarães, Carlos Magno. 2012. “Mineração, quilombos e Palmares - Minas Gerais no século
XVIII”. In Liberdade por um fio: história dos quilombos no Brasil, ed. by João José Reis
and Flávio dos Santos Gomes. São Paulo: Claro Enigma.

Guiso, Luigi, Paola Sapienza, and Luigi Zingales. 2016. “Long-Term Persistence”. Journal of
the European Economic Association 14 (6): 1401–1436.

Harding, Rachel. 2000. A Refuge in Thunder. Candomblé and Alternative Spaces of Blackness.
Bloomington: Indiana University Press.

Hornbeck, Richard, and Suresh Naidu. 2014. “When the Levee Breaks: Black Migration and
Economic Development in the American South”. American Economic Review 104 (3):
963–90.

Huillery, Elise. 2009. “History Matters: The Long-Term Impact of Colonial Public Invest-
ments in French West Africa”. American Economic Journal: Applied Economics 1 (2):
176–215.

ILO. 2012. International Standard Classification of Occupations: ISCO-08. Geneva: Interna-
tional Labour Organization.

Jedwab, Remi, Edward Kerby, and Alexander Moradi. 2017. “History, Path Dependence
and Development: Evidence from Colonial Railways, Settlers and Cities in Kenya”. The
Economic Journal 127 (603): 1467–1494.

Klein, Herbert. 1971. “The Patterns of Settlement of the Afro-American Population in the
NewWorld”. In Key Issues in the Afro-American Experience, ed. by Martin Kilson Nathan
Huggins and Daniel M. Fox. New York: Harcourt, Brace / Jovanovich.

Lagerlöf, Nils-Petter. 2009. “Slavery and Other Property Rights”. The Review of Economic
Studies 76 (1): 319–342.

Landes, David. 1998. The Wealth and Poverty of the Nations: Why Some Are So Rich and
Some So Poor. New York: WW Norton / Company.

Lara, Silvia Hunold. 2012. “Do singular ao plural - Palmares, capitães do mato e o governo
dos escravos”. In Liberdade por um fio: história dos quilombos no Brasil, ed. by João José
Reis and Flávio dos Santos Gomes. São Paulo: Claro Enigma.

31



Libby, Jean. 1992. “Technological and cultural transfer of African ironmaking into the Amer-
icas and the relationship to slave resistance”. In Rediscovering America, 1492-1992: na-
tional, cultural and disciplinary boundaries re-examined: selected proccedings [sic] Louisiana
Conference on Hispanic Languages and Literatures, ed. by Leslie Bary. Baton Rouge:
Louisiana State University.

Lowes, Sara, and Eduardo Montero. 2018a. Concessions, Violence, and Indirect Rule: Evi-
dence from the Congo Free State. Tech. rep. Harvard University.

— . 2018b. The Legacy of Colonial Medicine in Central Africa. Tech. rep. Harvard University.

Lowes, Sara, et al. 2017. “The Evolution of Culture and Institutions: Evidence From the
Kuba Kingdom”. Econometrica 85 (4): 1065–1091.

Maloney, William F., and Felipe Valencia Caicedo. 2016. “The Persistence of (Subnational)
Fortune”. The Economic Journal 126 (598): 2363–2401.

Michalopoulos, Stelios. 2012. “The Origins of Ethnolinguistic Diversity”. American Economic
Review 102 (4): 1508–39.

Moura, Clóvis. 1981. Os Quilombos e a Rebelião Negra. São Paulo: Brasiliense.

Naritomi, Joana, Rodrigo Soares, and Juliano Assunção. 2012. “Institutional Development
and Colonial Heritage within Brazil”. The Journal of Economic History 72 (2): 393–422.

Nunn, Nathan. 2008a. “Slavery, Inequality, and Economic Development in the Americas”.
In Institutions and Economic Performance, ed. by Elhanan Helpman. Cambridge, MA:
Harvard University Press.

— . 2008b. “The Long-Term Effects of Africa’s Slave Trades”. Quarterly Journal of Eco-
nomics 123 (1): 139–176.

Nunn, Nathan, and Raul Sanchez de la Sierra. 2017. “Why Being Wrong Can Be Right:
Magical Warfare Technologies and the Persistence of False Beliefs”. American Economic
Review 107 (5): 582–587.

Nunn, Nathan, Raul Sanchez de la Sierra, and Max Winkler. 2019. Insecurity, Rituals, and
Economic Behavior: Evidence from Beer Retailers in the Eastern DRC. Tech. rep. Uni-
versity of Zurich.

Nunn, Nathan, and Leonard Wantchekon. 2011. “The Slave Trade and the Origins of Mistrust
in Africa”. American Economic Review 101 (7): 3221–52.

Papadia, Andrea. 2019. Slaves, migrants and development in Brazil, 1872-1923. MWP Work-
ing Paper. European University Institute.

32



Parés, Luis Nicolau. 2018. “Religiosidades”. In Dicionário da escravidão e liberdade: 50 textos
críticos, ed. by Lilia Moritz Schwarca and Flávio dos Santos Gomes. São Paulo: Compan-
hia das Letras.

Phillips, Walter. 1963. “Technological Levels and Labor Resistance to Change in the Course
of Industrialization”. Economic Development and Cultural Change 11 (3): 257–266.

Porta, Rafael La, et al. 1998. “Law and Finance”. Journal of Political Economy 106 (6):
1113–1155.

Proost, Stef, and Jacques-François Thisse. 2019. “What Can Be Learned from Spatial Eco-
nomics?” Journal of Economic Literature 57 (3): 575–643.

Reis, Eustáquio. 2014. “Spatial Income Inequality in Brazil, 1872–2000”. EconomiA 15 (2):
119–140.

— . 2018. Uma reinterpretação da história econômica brasileira. Tech. rep. IPEA Rio de
Janeiro.

Reis, João José. 2011. “Candomblé and slave resistance in nineteenth-century Bahia”. In
Sorcery in the Black Atlantic, ed. by Luis Nicolau Parés and Roger Sansi. Chicago: The
University of Chicago Press.

Reis, João José, and Flávio dos Santos Gomes. 2012. Liberdade por um fio: história dos
quilombos no Brasil. São Paulo: Claro Enigma.

Richards, Dona. 1981. “The Nyama of the Blacksmith: The Metaphysical Significance of
Metallurgy in Africa”. Journal of Black Studies 12 (2): 218–238.

Rocha, Rudi, Claudio Ferraz, and Rodrigo R. Soares. 2017. “Human Capital Persistence and
Development”. American Economic Journal: Applied Economics 9 (4): 105–36.

Russell-Wood, A. J. R. 1977. “Technology and Society: The Impact of Gold Mining on the
Institution of Slavery in Portuguese America”. The Journal of Economic History 37 (1):
59–83.

Sacerdote, Bruce. 2005. “Slavery and the Intergenerational Transmission of Human Capital”.
The Review of Economics and Statistics 87 (2): 217–234.

Sachs, Jeffrey D, and Andrew M Warner. 1995. Natural Resource Abundance and Economic
Growth. Working Paper, Working Paper Series 5398. National Bureau of Economic Re-
search.

Saunders, A. C. de C. M. 1982. A social history of black slaves and freedmen in Portugal
1441-1555. Cambridge: Cambridge University Press.

33



Schwartz, Stuart B. 1978. “Indian Labor and New World Plantations: European Demands
and Indian Responses in Northeastern Brazil”. The American Historical Review 83 (1):
43–79.

Sequeira, Sandra, Nathan Nunn, and Nancy Qian. 2020. “Immigrants and the Making of
America”. The Review of Economic Studies 87 (1).

Shillington, Kevin. 1995. History of Africa. New York: St. Martin’s Press.

Silva, José Martiniano. 2003. Quilombos do Brasil Central: violência e resistência escrava,
1719-1888. Goiânia: Editora Kelps.

Soares, Rodrigo R., Juliano J. Assunção, and Tomás F. Goulart. 2012. “A note on slavery
and the roots of inequality”. Journal of Comparative Economics 40 (4): 565–580.

Teso, Edoardo. 2018. “The Long-Term Effect of Demographic Shocks on the Evolution of
Gender Roles: Evidence from the transatlantic Slave Trade”. Journal of the European
Economic Association 17 (2): 497–534.

Valencia Caicedo, Felipe. 2019. “Missionaries in Latin America and Asia: A First Global Mass
Education Wave”. In Globalization and the Rise of Mass Education, ed. by Mitch D and
G. Cappelli. Cham: Palgrave Macmillan.

— . 2018. “The Mission: Human Capital Transmission, Economic Persistence, and Culture
in South America”. The Quarterly Journal of Economics 134 (1): 507–556.

Versiani, Flavio Rabelo. 2000. “Os escravos que Saint-Hilaire viu”. História Econômica e
História de Empresas 3 (1): 7–42.

Voigtländer, Nico, and Hans-Joachim Voth. 2012. “Persecution Perpetuated: The Medieval
Origins of Anti-Semitic Violence in Nazi Germany”. The Quarterly Journal of Economics
127 (3): 1339–1392.

Wantchekon, Leonard, Marko Klašnja, and Natalija Novta. 2014. “Education and Human
Capital Externalities: Evidence from Colonial Benin”. The Quarterly Journal of Eco-
nomics 130 (2): 703–757.

Yavetz, Zvi. 1988. Slaves and slavery in ancient Rome. New Brunswick: Transaction Books.

34



7 Tables and Figures

Dependent variable is ln(number of lit pixels) in

1992-1993 2002-2003 2012-2013
(1) (2) (3) (4) (5) (6)

ln(quilombos) 0.281*** 0.219*** 0.426*** 0.369*** 0.490*** 0.467***
se (0.064) 0.05 (0.07) 0.056 (0.07) 0.059
GEO controls Yes Yes Yes Yes Yes Yes
Municipality FE Yes No Yes No Yes No
District FE No Yes No Yes No Yes
Observations 53,960 53,960 53,960 53,960 53,960 53,960
R2 0.609 0.694 0.6 0.677 0.625 0.69

Table 1: Regression of number of quilombos and nightlights. Notes: OLS estimates of equation
1 are reported. The dependent variable is the natural log of the number of lit pixels in a cell. The quilomos
measure is the natural log of the number of quilombos in a cell. The GEO controls include: absolute latitue
and longitute, distance to the coast, area, annual precipitation, annual average temperature, ruggedness, and
elevation. Coeffiecients are reported with robust standard errors in parenthesis. Significance at the 1%, 5%,
and 10% levels are indicated by ∗ ∗ ∗, ∗∗, and ∗.

Dependent variable is

difference in lit pixels log sum common lit pixels
(1) (2)

difference in quilombos 2.918***
se (0.407)
ln(sum common quilombos) 0.185***
se (0.026)
GEO controls Yes Yes
Neighbor-pair FE Yes Yes
Observations 213,100 213,100
R2 0.015 0.003

Table 2: Neighbor-pair regression. Notes: OLS estimates of equation 2 are reported. The dependent
variable is the difference in lit pixels from one cell in relation to its neighbor-pair in column (1) and the
natural log of common lit pixels in the neighbor-pair in column (2) . The quilomos measure the difference
in the number of quilombos from one cell in relation to its neighbor-prais in column (1) and the natural
log of common quilombos in the neighbor-pair in column (2). The GEO controls include: absolute latitue
and longitute, distance to the coast, area, annual precipitation, annual average temperature, ruggedness, and
elevation. Coeffiecients are reported with robust standard errors in parenthesis. Significance at the 1%, 5%,
and 10% levels are indicated by ∗ ∗ ∗, ∗∗, and ∗.
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Figure 1: Virtual municipalities and nightlight density. Notes: Each cell is approximately 11 ×
11 km and are indicated by different levels of number of quilombos present in each cell. Nightlights have
different intensity depending of the density of light observed in that pixel. The map is a zoom on a part of
the coast of the Northeast, the central agglomeration of lights is the capital of Bahia, Salvador, and above
that the other agglomeration is Aracaju, capital of Sergipe.
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Figure 2: Virtual municipalities, real municipality borders, and nightlight pixels. Notes: This
map represents a random zoom over the territory. The lines represent real municipality borders. At this level
it is possible to see the pixels that compose the nightlight density, the nightlights outcome is measured by
number of such pixels in a virtual municipality cell, independent of the desensity of the pixel.
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Figure 3: Counterfactual quilombos example. Notes: This map is a random zoom over the territory
to illustrate how the method works. In it we can see real quilombos represented by stars and counterfactual
quilombos by dots. The constrained area where the method randomly generates quilombos is represented by
the filled buffer within the buffer with the lines.
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Figure 4: Real quilombos and one random set of counterfactual quilombos. Notes: The
counterfactual quilombo dots are one random set out of the 1,000 total counterfactual sets. The stars are
the 1,115 quilombos used in the analysis. The lines represent the main rivers in Brazil, which were used in
the analysis.
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Figure 5: Quilombo São Gonçalo in 1796. Legend: 1 - blacksmith’s house, 2 - escape holes,
3 - vegetable garden, 4 - entrance, 5 - trench, 6 - wall, 7 - pestle house, 8 - exit, 9 - woods,
10 - loom house. Notes: Cartographic documentation of the expedition by Captain Antônio
Francisco França. This document is part of the manuscripts section of the Brazilian National
Library. Source: Anjos (2009).
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Figure 6: Quilombo products arrive at the Court market in Rio de Janeiro, c. 1825 ("Rue
Droite à Rio Janeiro", M. Rugendas, 1835).
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Figure 7: Anjos (2009) and geolocated Palmares Foundation quilombos. Notes: The shapes
represent real municipalities in 2010 and indicate the number of quilombos from the Anjos database. The
dots represent the geolocated quilombos from the Palmares Foundation database.
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Figure 8: Neighbor-pair example. Notes: This figure illustrates how a neighbor-pair is formed. The
center cell is connected by arrows to eight of its imidiate neighbors, each arrow forming an unique pair.
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Figure 9: Geography. (a) Distance to river, (b) distance to coast, (c) elevation, (d) rugged-
ness, (e) temperature, and (f) precipitation. Notes: The regressions are at the municipality level
(N=5,430). The point plots are estimated from regressing the outcome variable on 1km bins of distance
to the nearest quilombo, controlling for nearest quilombo fixed effects and state fixed effects. The absolute
means of same specification computed from 1,000 sets of counterfactual quilombos configurations are sub-
tracted from each coefficient, then p-values compare the position of the effect of an actual quilombo to this
counterfactual distribution. The points are fit with a simple local polynomial regression.
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Figure 10: Local government and quilombo cultural activities. (a) Counterfactual distribu-
tion and (b) Point estimates.Notes: The point plots are estimated from regressing the outcome variable
on 1km bins of distance to the nearest quilombo, controlling for geographic characteristics, log population,
black share of the population, nearest quilombo fixed effects, and state fixed effects. The absolute means of
same specification computed from 1,000 sets of counterfactual quilombos configurations are subtracted from
each coefficient, then p-values compare the position of the effect of an actual quilombo to this counterfactual
distribution. The points are fit with a simple local polynomial regression.
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Figure 11: Culture and Afro reglion. (a) Local government and Afro-religious cultural
activities, (b) capoeira groups, (c) generalized trust, (d) community trust, and (e) collective
action. Notes: The point plots are estimated from regressing the outcome variable on 1km bins of distance
to the nearest quilombo. In panels (a) and (b) controlling for geographic characteristics, log population, black
share of the population, nearest quilombo fixed effects, and state fixed effects. In panel (c) controlling for age,
age squared, fixed effects for gender, occupation, socioeconomic level, religion, nearest quilombo, and year. In
panels (d) and (e) controlling for age, age squared, and fixed effects for gender, nearest quilombo, and year.
The absolute means of same specification computed from 1,000 sets of counterfactual quilombos configurations
are subtracted from each coefficient, then p-values compare the position of the effect of an actual quilombo
to this counterfactual distribution. The points are fit with a simple local polynomial regression.
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Figure 12: Occupations. (a) Metal handicraft, (b) crafts and related trades 2010, (c) crafts
and related trades 1980, (d) skilled agricultural and fishery 2010, and (e) skilled agricultural
and fishery 1980. Notes: The point plots are estimated from regressing the outcome variable on 1km
bins of distance to the nearest quilombo, controlling for geographic characteristics, log population, black
share of the population, nearest quilombo fixed effects, and state fixed effects. The absolute means of same
specification computed from 1,000 sets of counterfactual quilombos configurations are subtracted from each
coefficient, then p-values compare the position of the effect of an actual quilombo to this counterfactual
distribution. The points are fit with a simple local polynomial regression.
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Figure 13: Destroyed quilombos in Minas Gerais and Central Brazil
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Figure 14: Placebo test for occupations. (a) Metal handicraft, (b) crafts and related trades
2010, (c) crafts and related trades 1980, (d) skilled agricultural and fishery 2010, and (e)
skilled agricultural and fishery 1980. Notes: The point plots are estimated from regressing the out-
come variable on 1km bins of distance to the nearest quilombo, controlling for geographic characteristics,
log population, black share of the population, nearest quilombo fixed effects, and state fixed effects. The
absolute means of same specification computed from 1,000 sets of counterfactual quilombos configurations
are subtracted from each coefficient, then p-values compare the position of the effect of an actual quilombo
to this counterfactual distribution. The points are fit with a simple local polynomial regression.
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Figure 15: Placebo test for culture and Afro reglion. (a) Local government and Afro-religious
cultural activities, (b) capoeira groups, (c) community trust, and (d) collective action. Notes:
The point plots are estimated from regressing the outcome variable on 1km bins of distance to the nearest
quilombo. In panels (a) and (b) controlling for geographic characteristics, log population, black share of the
population, nearest quilombo fixed effects, and state fixed effects. In panels (c) and (d) controlling for age, age
squared, and fixed effects for gender, nearest quilombo, and year. The absolute means of same specification
computed from 1,000 sets of counterfactual quilombos configurations are subtracted from each coefficient,
then p-values compare the position of the effect of an actual quilombo to this counterfactual distribution.
The points are fit with a simple local polynomial regression.
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Figure 16: Income and schooling in the 1870s. (a) Income in 1875, (b) literacy of the free
population in 1872, and (c) literacy of slaves in 1872. Notes: The point plots are estimated from
regressing the outcome variable on 1km bins of distance to the nearest quilombo, controlling for geographic
characteristics, slave share of the population, and nearest quilombo fixed effects. The absolute means of
same specification computed from 1,000 sets of counterfactual quilombos configurations are subtracted from
each coefficient, then p-values compare the position of the effect of an actual quilombo to this counterfactual
distribution. The points are fit with a simple local polynomial regression.
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Figure 17: Institutions. (a) Governance, (b) access to justice, and (c) land Gini. Notes:
The point plots are estimated from regressing the outcome variable on 1km bins of distance to the nearest
quilombo, controlling for geographic characteristics, log population, black share of the population, nearest
quilombo fixed effects, and state fixed effects. The absolute means of same specification computed from 1,000
sets of counterfactual quilombos configurations are subtracted from each coefficient, then p-values compare
the position of the effect of an actual quilombo to this counterfactual distribution. The points are fit with a
simple local polynomial regression.

52



●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

−0.4

0.0

0.4

5 10 15 20

distance

co
ef

fic
ie

nt

Significance

●

●

0.05

0.1

No significance

(a)

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

−5.0

−2.5

0.0

2.5

5 10 15 20

distance

co
ef

fic
ie

nt

Significance

●

●

0.05

0.1

No significance

(b)

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

−0.15

−0.10

−0.05

0.00

0.05

5 10 15 20

distance

co
ef

fic
ie

nt Significance

●

●

0.05

No significance

(c)

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

−0.3

−0.2

−0.1

0.0

0.1

5 10 15 20

distance

co
ef

fic
ie

nt Significance

●

●

0.05

No significance

(d)

Figure 18: Public goods. (a) Health centers, (b) sewage, (c) public library, and (d) Bolsa
Família per capita transfers. Notes: The point plots are estimated from regressing the outcome variable
on 1km bins of distance to the nearest quilombo, controlling for geographic characteristics, log population
(except in panel (d)), black share of the population, nearest quilombo fixed effects, and state fixed effects. The
absolute means of same specification computed from 1,000 sets of counterfactual quilombos configurations
are subtracted from each coefficient, then p-values compare the position of the effect of an actual quilombo
to this counterfactual distribution. The points are fit with a simple local polynomial regression.
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Figure 19: Selected quilombos and ethnic groups. Notes: the source for the ethnic groups is Anjos
(2009) and the selected quilombos are those within 3km from a municipality in the 2010 specification with
crafts and related trades as an outcome.
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8 Appendix

8.1 Counterfactual distributions
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Figure 20: Counterfactual distributions of (a) distance to river and (b) distance to coast
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Figure 21: Counterfactual distributions of (a) elevation and (b) ruggedness
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Figure 22: Counterfactual distributions of (a) temperature and (b) precipitation
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Figure 23: Counterfactual distributions of (a) local government and Afro-religious activities
and (b) capoeira groups
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Figure 24: Counterfactual distributions of (a) generalized trust
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Figure 25: Counterfactual distributions of (a) community trust and (b) collective action
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Figure 26: Counterfactual distributions of (a) metal handicraft
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Figure 27: Counterfactual distributions of (a) crafts and related trades 2010 and (b) craft
and related trades 1980
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Figure 28: Counterfactual distributions of (a) skilled agricultural and fishery 2010 and (b)
skilled agricultural and fishery 1980
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Figure 29: Counterfactual distributions of the placebo test for (a) metal handicraft
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Figure 30: Counterfactual distributions of the placebo test for (a) crafts and related trades
2010 and (b) craft and related trades 1980
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Figure 31: Counterfactual distributions of the placebo test for (a) skilled agricultural and
fishery 2010 and (b) skilled agricultural and fishery 1980
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Figure 32: Counterfactual distributions of the placebo test for (a) local government and
Afro-religious cultural activities and (b) capoeira groups
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Figure 33: Counterfactual distributions of the placebo test for (a) community trust and (b)
collective action
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Figure 34: Counterfactual distributions of (a) income in 1875
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Figure 35: Counterfactual distributions of (a) literacy of the free population in 1872 and (b)
literacy of slaves in 1872
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Figure 36: Counterfactual distributions of (a) governance and (b) access to justice
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Figure 37: Counterfactual distributions of (a) land Gini
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Figure 38: Counterfactual distributions of (a) health centers and (b) sewage
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Figure 39: Counterfactual distributions of (a) public library and (b) Bolsa Família transfers
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