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Constructive Extraction?  

Encomienda, the Colonial State, and Development in Colombia 

Jean-Paul Fagueti Camilo Matajiraii Fabio Sáncheziii 

Abstract 

The Spanish encomienda, a colonial forced-labor institution that lasted three centuries, killed 
many indigenous people and caused others to flee into nomadism.  And yet we show that 
Colombian municipalities with encomiendas in 1560 enjoy better outcomes today across 
multiple dimensions of development compared to those without: higher municipal GDP per 
capita, tax receipts, and secondary school enrolments; lower infant mortality and unsatisfied 
basic needs; larger populations; and superior fiscal performance and tax collection efficiency.  
Why?  A mediation exercise using data on local institutions in 1794 shows that encomiendas 
affected development overwhelmingly by helping build the local state.  Detailed historical 
evidence shows when and how encomenderos founded local institutions early on in places 
where they settled.  Places lacking encomiendas also lacked local states for up to 300 years.  
These institutions mobilized public investment in ways that doubtless suited encomenderos, but 
over time spurred greater economic and human development. 

Keywords: Encomienda, forced labor, state capacity, extraction, colonialism, development, 

Colombia 
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¿Extracción Constructiva?  

Encomienda, el Estado Colonial, y el Desarrollo de Colombia 

Jean-Paul Faguet1 Camilo Matajira2 Fabio Sánchez3 

Resumen 

La encomienda española, una institución colonial de trabajo forzado que duró tres siglos, causó 
la muerte de numeroso muchos indígenas y provocó que otros huyeran al nomadismo. Este 
artículo, sin embargo, muestra que los municipios colombianos con encomiendas en 1560 
disfrutan hoy de mejores resultados de desarrollo en múltiples dimensiones en comparación 
con los que no tuvieron: mayor PIB municipal per cápita, recaudación de impuestos y cobertura 
en la escuela secundaria; menor mortalidad infantil y necesidades básicas insatisfechas; 
poblaciones más grandes; y desempeño fiscal superior y mayor eficiencia en la recaudación de 
impuestos. ¿Por qué? Un ejercicio de mediación que utilizó datos sobre instituciones locales en 
1794 muestra que las encomiendas influenciaron el desarrollo de manera abrumadora al 
ayudar a construir el estado local. La evidencia histórica detallada indica cuándo y cómo los 
encomenderos fundaron instituciones locales en los lugares donde se establecieron. En 
contraste, los lugares que carecían de encomiendas también carecieron de estados locales 
hasta por 300 años. Estas instituciones movilizaron la inversión pública en formas que sin duda 
convenían a los encomenderos, pero con el tiempo estimularon un mayor desarrollo 
económico y humano. 

Palabras clave: Encomienda, trabajo forzado, capacidad estatal, extracción, colonialismo, 
desarrollo, Colombia  

JEL: H7, N36, N96, O1, O43 
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1. Introduction

Over the past two decades, a large and influential literature has developed arguing that 

institutions that are inclusive (Acemoglu at el. 2001, 2002; Acemoglu and Robinson 2012; 

henceforth AJR), more equal (Engerman and Sokoloff 1997, 2002; Sokoloff and Engerman 2000; 

henceforth ES), or open-access (North, Wallis and Weingast 2009) tend to lead to higher levels 

of development in the long run, whereas institutions that are extractive, unequal or closed-

access are associated with lower economic and human development outcomes.  But more 

recently, a few innovative studies have identified cases of historical institutions that are clearly 

extractive, oppressive, and unequal, and yet strongly associated with better development 

outcomes today. 

In Java, Dell and Olken (2020) show that areas where Dutch colonizers established sugar 

factories in the mid-19th century are richer, more educated, have better infrastructure, and are 

more industrialized than nearby locations similarly suited for sugar production, but that did not 

receive the colonial treatment.  In a similar vein, Summerhill (2010) argues that the 

aldeamento, a colonial institution that fixed semi-nomadic indigenous people in place in order 

to extract their labor for the benefit of Portuguese colonialists, is correlated with higher income 

per capita today in affected regions of Sao Paulo. 

But other, methodologically similar studies find opposite results.  In areas of Africa 

administered as rubber concessions under the Congo Free State, where extreme violence was 

employed to force Africans to extract rubber for the Belgian Crown, Lowes and Montero (2021) 

find significantly worse education, health, and wealth outcomes today.  And in Ecuador, 

Rivadeneira (2020) finds that the concertaje, a colonial institution that used debt to extract 

labor from indigenous workers for the benefit of large landowners, is associated with higher 

current incidences of extreme poverty, illiteracy, and worse educational achievement.  Such 

results are more in line with Dell’s (2010) research on the Peruvian mita, which forced 

indigenous males to labor in Spanish mines in modern-day Peru and Bolivia.  Areas subjected to 

the colonial mita are today less integrated into road networks, their household consumption is 

about 25 percent lower, and childhood stunting some six percent higher, than comparable non-

mita areas. 



 

 3 

How should we understand contrasting results from historical experiments that are all 

instances of colonial extraction?  These cases differ in important ways in their geographies, 

institutional features, cultural and historical contexts, and key technologies employed, amongst 

others.  Which of these factors might explain why, e.g., forcing colonial subjects to grow 

sugarcane in Java might be associated with favorable long-term development outcomes, while 

forcing them to mine silver in Potosí might do the opposite? 

Focusing on important institutional features of British India, Iyer (2010) suggests one 

way in.  Colonialism varied importantly between areas of direct vs. indirect rule, and again, at a 

finer level of detail, in terms of the specific incentives local administrators faced in different 

areas under both regimes.  She finds evidence that direct rule led to significantly lower 

development outcomes in the postcolonial period than indirect rule, though the effects of the 

latter vary importantly by type.  Indirect rule exercised by landlords also repressed 

development in the long run, while indirect rule exercised by hereditary kings – who she argues 

were more accountable to the governed – resulted in significantly higher levels of access to 

schools, health centers, and roads during the postcolonial period. 

This implies that it may not be the existence of colonial extraction, but rather finer 

details of how specific colonial institutions worked, and how they were employed in particular 

settings, that determine their long-run development outcomes.  This concurs with 

Michalopoulos and Papaioannou’s (2020) comprehensive survey of economic studies of Africa, 

which points out that colonization entailed elements of both extraction and investment, and 

hence “the colonial experience looks more like a ‘bundle treatment’” (p.81).  Hence for any 

specific example of colonial extraction, long-run outcomes may be genuinely ambiguous, with 

distinct positive and negative effects that counterbalance each other. 

We seek to add to this literature by analyzing a rich case of colonial extraction that is 

associated with superior long-run economic and human development outcomes in areas 

subjected to it.  The Spanish encomienda is significant because it was both geographically 

expansive, stretching from Mexico to the Southern Cone, and historically persistent, lasting 

three centuries from the early 1500s to the early 1800s.  Like ES, AJR, and many others, we use 

the shock of colonialism as a natural experiment to probe the determinants of comparative 
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development.  Like Dell and Olken, Iyer, and the other studies mentioned above, we do so at 

the micro level in one country, Colombia.  Our database merges a 1560 survey of colonial 

conditions by an imperial visitador (agent), and comparable data from the late 18th, mid-19th, 

and early 20th centuries, with contemporary data on the geographic, institutional, social and 

economic characteristics of 1100+ present-day municipalities.  We analyze the effects of the 

encomienda, a forced-labor institution imposed by Spanish colonialists in the early 16th century, 

and formally abolished in Colombia only in the late 18th century.4 

The encomienda forced indios5 (indigenous people) to pay yearly tribute to Spanish 

encomenderos (encomienda holders) in money, labor, or kind, in exchange for their protection 

and instruction in the Catholic faith.  That it was extractive, oppressive, and brutal is beyond 

question.  To escape it, many indios fled their communities and became nomads in the wild.  Of 

those who remained, many died through overwork in their places of work, often with their 

tools in their hands.  This contributed significantly to population collapse in the 16th and 17th 

centuries.  Abuse of indios was sufficiently severe that it made slavery appear benign in the 

eyes of Spanish visitors of the time (Perdices and Ramos-Gorostiza 2015). 

Encomiendas were granted by the Crown in some areas of Colombia but not others.  We 

exploit this variation to explore its effects on long-term outcomes across four broad 

dimensions: economic development, human development, land inequality, and state capacity.  

Using neighbor-pair fixed effects with instrumental variables (NP-FE IV), we find that 

encomiendas are associated with larger populations; higher levels of municipal GDP per capita, 

tax receipts, and secondary school enrolment rates; lower levels of infant mortality and 

unsatisfied basic needs; and higher indicators of state capacity today.  Effects on land inequality 

are ambiguous.  We then explore causal channels via a mediation exercise based on historical 

data from 1794 on the presence of key institutions of the local state.  Encomienda’s impacts run 

overwhelmingly via its indirect effects building local state institutions; its direct impacts on 

development outcomes are less consistent and comparatively weak.  These results concur with 

detailed historical evidence on the earliest Spanish conquistadores, who settled, founded cities, 

                                                      
4 Although in many places the Great Death caused it to disappear much earlier. 
5 We adopt this Spanish word of the era as a conveniently shorter alternative to “indigenous people”. 
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and built town halls (cabildos) and other institutions of the local state in places where large 

settled indigenous populations could be exploited via encomiendas.  The causal channel from 

encomiendas in 1560 to improved economic and human development outcomes today appears 

to run through a stronger, more capable local state during the intervening centuries. 

Our results show the benefits of exploiting the finer grain of subnational variation to 

explore the subtleties of institutions’ effects on development.  The Spanish encomienda was 

abusively extractive.  But our evidence implies that it played an important role in building the 

local state in Colombia, and those state institutions in turn spurred development.  Areas that 

did not suffer the encomienda waited three centuries or more to begin developing a local 

state.6  They are demonstrably worse off today in economic and human-development terms.  

This finding complicates our understanding of institutions, suggesting that extraction can be 

linked to construction, and thence to development. 

Colombia is a good setting for such a study because its combination of high natural 

geographic variation with costly transport created distinct and relatively isolated subnational 

economies with heterogeneous local conditions and resources.  Very different institutions 

emerged in these regions (e.g. free labor vs. encomienda vs. African slavery), which in turn 

developed along divergent trajectories between the 1500s-1900s (Cepeda and Meisel 2014).  

And Colombian data is high-quality and abundant compared to its Latin American neighbors 

and other middle-income countries.  The rest of this paper is organized as follows.  Section 2 

discusses plausible theoretical mechanisms that might explain the encomienda effect.  Section 3 

discusses the historical context of Colombian encomiendas and their links to local state-

building.  Section 4 presents our data and methodology.  Section 5 analyzes our results, and 

section 6 concludes. 

2. Mechanisms 

 What mechanisms might link colonial encomiendas to current-day development 

outcomes?  The encomienda in Colombia combined (i) European migration and the human 

capital Europeans brought, with (ii) geography and locational fundamentals, (iii) labor 

                                                      
6 Many Colombian municipalities were not formally incorporated until the 1960s-70s, e.g. San José del Guaviare 
(1976).  The most recent, Barrancominas, was incorporated in 2019. 



 

 6 

extraction, and (iv) local institution-building.  Which of these elements might explain why 

encomienda areas are more developed today?7 

Colonialism imported European human capital into the Americas in the form of 

European colonialists.  One of the best-known explorations of this mechanism is Easterly and 

Levine (2016), who find a strong and positive association between colonial European 

settlement and economic development today.  Their evidence implies an effect operating via 

the human capital Europeans brought combined with the political institutions they built in the 

countries they colonized.  Any adverse effects of extractive institutions associated with 

European settlement were more than offset by these positive factors.  The stronger effects of 

colonial-era Europeans compared to European populations today implies that it is the ideas, 

knowledge, and institutions Europeans brought with them, rather than the presence of 

Europeans themselves, that explain present-day development outcomes. 

Montalvo and Reynal-Querol (2020) concur, finding evidence that the skills Europeans 

brought with them are important drivers of development outcomes today.  Most European 

settlers in Latin America were not soldiers, as commonly assumed, but rather merchants, 

doctors, accountants, farmworkers, and many more – 274 different occupations amongst the 

first settlers.  Areas that received high-skilled settlers have a GDP per capita 60% higher than 

those receiving low-skilled settlers.  But the General Archive of the Indies in Seville records a 

total of only 22,000 settlers in Spanish America between 1492-1540.8  Given so few Europeans 

in this vastness – an area 33 times the size of Spain and Portugal combined – it is highly 

improbably that the individuals themselves explain current differences in development.  It is 

much more likely that the skills they brought and the institutions they built, both of which 

arguably persisted, do.  The human capital point is echoed in very different contexts in Fourie 

and von Fintel’s (2014) findings on the importance of settler skills amongst 18th-century 

                                                      
7 A number of studies, such as Angeles and Elizalde (2017), Arias and Girod (2014), and Michalopoulos and 
Papaioannou (2013) argue that pre-colonial indigenous institutions are key determinants of present-day 
development outcomes.  This is an especially relevant argument for countries in Africa, Asia, and select Latin 
American countries where indigenous communities and institutions survived the colonial encounter.  But in 
Colombia, where the Spanish colony dismantled and ultimately exterminated indigenous institutions, along with 
the vast majority of indigenous people, during its 300-year rule, the argument is less plausible. 
8 The Spanish Empire closely controlled migration to the Americas.  For many years after their discovery, there was 
just one legal point of departure, Seville, where all migrants were registered. 
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Huguenot winemakers in South Africa, and Becker and Woessmann’s (2009) finding that 

literacy explains Protestant countries’ higher economic prosperity in Europe. 

A second set of mechanisms operates through geography and factor endowments.  

These include some of the most influential contributions to the economic development 

literature (e.g. ES 1997, 2000, 2002; Diamond 1998; Gallup, Sachs and Mellinger 1999), which 

are well-known and do not require elaboration.  Maloney and Valencia (2016) plumb such 

factors more deeply for the New World via an original, subnational database.  They find that 

areas with high pre-colonial population density tend to be denser today, which they ascribe to 

locational fundamentals and agglomeration effects.  Colonialists established settlements near 

existing native populations for reasons of labor, trade, defense, and knowledge.  These areas 

were relatively prosperous in pre-colonial times, and continue to have higher incomes today, 

suggesting that subnational fortune persists.  We explore the plausibility of this channel for 

Colombia below. 

The third mechanism, labor extraction, is credible because, as Engerman and Sokoloff 

(2012) point out, labor was scarce in the Americas throughout the colonial period, making its 

marginal product high.  This is why free whites chose to undertake the expensive and 

dangerous trip across the Atlantic, and why demand for slaves remained high for centuries.  In 

French Africa, too, forced labor generated huge surpluses that funded a large share of early 

colonial budgets – probably exceeding their total monetized size (van Waijenburg 2018).  Given 

the negative effects of colonial forced labor on long-run development that Dell (2010) and 

Lowes and Montero (2021) identify, could the significant resources extracted by encomienda 

have been invested in some way that increased development in the long run?9 

Our last mechanism suggests an intriguing answer: might surpluses extracted through 

forced labor have been invested in building local institutions?  A well-established literature uses 

institutional quality to explain different development outcomes.  Besley and Persson (2011) and 

                                                      
9 Nunn (2008), Nunn and Puga (2012), and others have found strong negative effects of the slave trade on African 
countries’ economic development (see Michalopoulos and Papaioannou 2020 for a comprehensive review).  But 
this literature has only limited applicability here.  Although both involve forced labor, slave trade studies mostly 
examine the effects on African homelands of extracting humans for sale overseas.  Under the encomienda, by 
contrast, indigenous people could not be bought, sold, or even moved around.  As an ‘in-place’ institution, the 
encomienda was fundamentally different. 
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Bardhan (2016) provide excellent overviews of recent research connecting fiscal and state 

capacity to development, conflict, and growth.  At the broadest level, key functions of 

development-promoting institutions include the provision of property rights, and establishing 

conditions of security and safety conducive to investment and economic growth. 

Dell, Lane and Querubin (2018) provide a detailed test of the institutional quality thesis 

in an important developing-country context.  Employing a regression discontinuity design, they 

use the historical Dai Viet-Khmer boundary to compare villages with a traditionally bureaucratic 

state to villages characterized by patron-client relations.  They find that villages exposed to the 

former for longer periods show higher levels of development, including better economic 

outcomes, public goods, and redistribution, over the past 150 years.  They explain these results 

through a crowding-in effect of more institutionalized village governance on local cooperation, 

which norms persist long after the original institutions disappeared.  Local cooperation can 

contribute to development by overcoming obstacles to public goods provision, such as 

incomplete contracts or informational problems, that prevent the central state from providing 

such goods directly, and which markets cannot solve. 

In a broadly similar vein, but with a more primitive concept based on time elapsed since 

the neolithic revolution, Depetris-Chauvin (2013) examines exposure to statehood at the 

subnational level in 18 Sub-Saharan countries.  He finds that locations with long experiences of 

statehood are better equipped with mechanisms to negotiate compromises, allocate scarce 

resources, resolve disputes, and solve collective action problems.  As a result, such locations are 

better at providing security and preserving order, and their residents report higher levels of 

trust in state institutions that are deemed more legitimate.  Lastly, Dulay (2022) tests the state-

building hypothesis in a different corner of the Spanish empire, the Philippines, during the 16th 

and 17th centuries.  He shows that Catholic missions established law and order, collected local 

taxes, and provided some basic public goods in territories they controlled, with positive long-

term effects on state capacity and levels of development today.  All three studies point to the 

possibility that traditions of the local state can persist over centuries, and can survive drastic 

high-level shocks, such as wars, colonialism, independence, and transitions across the 

democratic-authoritarian divide.  This suggests that such deep institutional characteristics may 
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grow in importance if the shadow cast by colonialism over national-level institutions lessens 

over time (Parent 2018). 

During the 16th-18th centuries, Spain attempted to provide order, security, and some 

basic public goods via institutions of colonial rule that were in principle centralized.  But the 

vast distances both within Spanish America and between America and the metropole – 

especially given extant technologies of transportation and communication – combined with 

persistent fiscal weakness by the Spanish Crown, led instead to weak, incomplete central 

institutions and an inefficient colonial bureaucracy unable to mobilize resources, provide 

security, or invest in public goods (Colmenares 1999; Hough and Grier 2015; Perdices and 

Ramos-Gorostiza 2015).  In Colombia, early colonial governance resembled ‘islands of authority’ 

in a still-wild land (Safford and Palacios 2002).  Throughout the three centuries that followed, 

provinces remained effectively independent of Bogotá, and the Audiencia (colonial seat) lacked 

authority over large expanses of its territory, especially in the west and south (Safford and 

Palacios 2002). 

Faced with central weakness, colonialists built their own, local institutions of 

government.  These varied significantly amongst Colombia’s very different local geographies 

and economies (Bonet and Roca 2006).  In some areas, local institutions proved short-lived, and 

in large parts of Colombia they never emerged at all.  A third set of localities saw relatively 

strong local institutions built by conquistadores and subsequent settlers, whose traditions of 

local government persist in evolved form to this day (García-Jimeno 2005).  Using historical data 

from the 16th, 18th, and early 20th centuries, we argue that encomienda explains where, why 

and how capable local institutions were built.  The next section explains the underlying 

historical process. 

3. Encomienda in Colombia 

Historical evidence 

In 1493 and 1494, huge areas of the Americas were granted to the Kingdom of Castile by 

papal bull and the Treaty of Tordecillas.  Lacking the resources to explore and conquer this huge 

territory, the Castilian Crown resorted to capitulaciones – contracts with private individuals and 

corporations for the exploration of roughly demarcated regions – to take possession of its new 
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lands.  Under this device, capitulación holders organized and financed journeys of conquest, 

and were promised in return governorship of the territories they conquered, plus a fixed 

proportion of treasure.  The Crown retained ultimate political authority, at least in principle, 

and a fifth of all treasure gained (Villamarín 1972). 

The men who joined these expeditions were likewise promised precious metals, land, 

indios, honorary titles, offices, and pensions.  Their financial investments and the risks they 

bore were considerable, and so once in the Americas they turned to pillage and looting to 

extract treasure quickly.  The plunder began early in the 16th century, and was formalized as the 

rescate, the repartimiento, and the encomienda.  Under rescate (“rescue”, 1500-1540), 

Spaniards exchanged mirrors, axes, knives, and other objects of modest value for gold (Tovar 

2013).  When indios refused to trade, the Spanish deployed violence.  Cities such as Panamá 

(1519), Santa Marta (1526) and Cartagena (1533) were initially founded as trading posts in 

support of the rescate. 

As new generations of conquistadores arrived, earlier settlers petitioned the Crown for 

monopoly rights of exchange with indios.  This became the repartimiento (“distribution”), which 

conceded to the established residents of certain towns exclusive rights to trade “things of little 

value” with surrounding indigenous settlements in exchange for gold (Villamarín 1972: 101).  

Colonists claimed property rights over these communities and their resident indios.  As a result, 

some indigenous communities fled their territories and became nomads (Tovar, 2013). 

The initial Spanish occupation of New Grenada – characterized by very small numbers of 

Spaniards concentrated in a few settlements on the Caribbean coast, marauding for resources 

and under constant attack by often-deadly indigenous warriors – was remarkably precarious 

(Colmenares 1999).  For example, in 1535, a decade after its founding, Santa Marta continued 

to be little more than a trading post, with 9 horsemen and 40 footsoldiers who were unable to 

guarantee the security of the city against increasingly confident indio assaults (Safford and 

Palacios 2002).  Around this time, rescate and repartimiento income began to disappear as gold 

became scarce and the native population began collapsing on account of the Great Death, 

nomadism, and colonial violence.  With the entire Spanish colonial project in New Grenada in 

danger of collapse, Spaniards re-organized to explore and conquer territories to the south.  And 



 

 11 

so a new generation of conquistadores turned to a new form of extraction: the encomienda 

(Colmenares 1999). 

Encomienda 

Encomiendas were assigned at the end of expeditions of conquest after the division of 

booty.  Once the local population was subdued, the leader distributed captured treasure 

(typically gold and gems) and indios amongst his men and their financiers according to military 

rank and/or contribution (Groot 2008).  Smaller chiefdoms were assigned whole to senior 

officers – convenient because indios readily obeyed only their chief.  But the demand for indios 

was high, and so larger and more complex chiefdoms like Bogotá were split into several 

encomiendas, and their existing organization destroyed (Colmenares 2015, Gamboa 2013, 

Yeager 1995).  Distribution marked the dissolution of an expedition and the initiation of 

settlement (Villamarín 1972). 

Assigning indios to conquistadores initially violated colonial law.  Indios were regarded 

as free vassals by the Crown, and very few capitulación holders held the right to appropriate 

their labor.10  And yet the practice flourished throughout the region.  Informal titles were 

formalized when encomenderos petitioned the Crown to confirm their property rights during 

“two lives” – their own and that of an heir – and the Crown agreed (Villamarín 1972).  Royal 

vacillation between active protection of indios and passive non-application of its own laws was 

symptomatic of the weakness of Spanish rule in the Americas for three centuries.  The Crown 

did not possess the men or resources to administer its territories and did not want to 

discourage conquistadores’ private efforts on its behalf.  Plus, it relied on a ready supply of 

indigenous labor for royal mines and, later, royal encomiendas.  So a compromise was reached 

in which indios were obliged to work on settlers’ farms, in their mines, and as their servants in 

exchange for being protected and instructed in Catholicism by encomenderos (Yeager 1995). 

The abuses of the indigenous population that ensued were terrible, and loudly 

denounced by the Church and others.  In 1555, the newly established Real Audiencia de Santafé 

(Bogotá) sought to regulate encomiendas, stipulating that: 

1. Indios would pay tributes to encomenderos in cash or kind twice a year; 

                                                      
10 Not even powerful Cortés in New Spain (Mexico). 
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2. Taxes on natives would be communal, not individual, based on the tributes paid to chiefs 

prior to the conquest; 

3. Indios were obliged to plant, harvest and deliver wheat, maize, barley and potatoes to their 

encomenderos; 

4. Native communities must provide labor for encomenderos’ farms, for transporting produce 

to market, must supply their haciendas with wood and fodder, and must provide them with 

cooks, maids and errand boys. 

The tribute that resulted is illustrated in table 1 for three communities.  This reform was one of 

several attempts to soften the expansive dynamic of privately-led conquest in the Americas, 

limit the abuse of indios, and rein in the growing power of encomenderos; another was the New 

Laws of 1542.  But a weak colonial government failed to enforce such rules, and exploitation of 

indios remained heavy (Villamarín 1972, Yeager 1995, Batchelder and Sánchez 2013). 
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Table 1: Yearly tribute according to the levy of 1555 

Community Tributea 

Indios for 
personal 
serviceb 

Cultivation of Cropsc 

  Cash Mantas   Maize Wheat Potatoes 

Guatavita 2400 240 32 35 8 4 
Suesca 682 150 20 8 26 2 
Cota None 400 10 8 8 3 

       
Community Wood for building Others 

  

Large 
Beams 

Small 
Beams 

Rods 
Wood 

for 
cookingd 

Fodderd Deer 

Guatavita 15 150 300 4380 3650 24 
Suesca 8 80 120 2190 1460 36 
Cota 4 40 80 1095 1095 24 

a Cash sums were in pesos of 7½ carats. Mantas were square cotton blankets measuring 
approximately 35” x 35”. 

b There were three main classes of work for encomienda indios: i) communal labor for 
planting, harvesting and delivery of crops or other goods; ii) livestock and agricultural work 
to which a certain number of indios were assigned to the encomendero’s hacienda. In the 
encomienda of Guatavita, 12 indios could be allotted yearly for such work. And iii) work to 
which a certain number (e.g. 20 in Guatavita) could be allotted, for any job, anywhere 
(town, hacienda, and even far away) the encomendero desired. 

c Crops were reckoned in fanegas = about 150 pounds. 
d Wood and fodder for cooking were measured in cargas – bundles measuring 69” in 

diameter. 
In addition to the above, Guatavita had to plant an area of 150 square feet (in the valley of 
Guachetá) with sugar cane. 
Source: Villamarín (1972, p.57) 

Encomiendas dominated colonial society during the 1500s, but declined asymmetrically 

from the early 1600s onwards.  In some distant rural areas they survived right up to the end of 

empire in the late 18th century.  Closer to cities and major economic centers, by contrast, they 

died out more quickly.  The single largest cause was the demographic catastrophe of the Great 

Death, which devastated the indigenous population throughout Spanish America, killing 90 

percent or more of many groups, and completely exterminating others (Landes 1999; 

McFarlane 1993).  Conflict amongst encomenderos, and between them and non-encomenderos, 

as well as the flight of indios escaping exploitation, also contributed.  Decline in their labor force 

weakened encomenderos until they could no longer challenge the Crown (Colmenares 1999; 
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Wiesner 2008).  It also transformed the encomienda in fundamental ways.  Deprived of labor, 

encomenderos began to live near, and then seize, native lands and take direct control of the 

indigenous workforce, all of which was formally illegal.  From these beginnings grew the 

colonial hacienda, Spanish rural estates based not on collective tribute but rather formal land 

ownership and individual labor agreements (Lockhart and Schwartz 1983, Cepeda and Meisel 

2014). 

How did these institutions perform economically?  Naïve perceptions sometimes project 

the present into the past, viewing Latin America as perpetually sclerotic, especially when 

compared to Europe and North America.  But Abad and Van Zanden’s (2016) recent estimates 

of GDP per capita in Mexico and Peru (including Bolivia), the two pillars of the Spanish empire, 

reveal dynamic economies with much more growth, higher real wages, and better literacy and 

numeracy than previously assumed.  Sustained growth allowed both regions to close the 

income gap with Spain; Mexico achieved parity between 1650 and the late 1700s.  Though less 

prosperous than Peru or Mexico, colonial Colombia also boomed economically during the 

second half of the 18th century following Bourbon reforms, and only stalled during the disorder 

that followed Independence (Kalmanovitz 2006).  Growth across the region was nonetheless 

slower and more frequently interrupted than in the UK and US. 

The full gamut of rescate, repartimiento, encomienda, and mita were designed to 

repress the living standards of indios and extract surpluses for Spaniards (Abad and Van Zanden 

2016).  This they did effectively.  But the larger picture is of significant colonial extraction that 

coexisted with significant economic growth. 

Encomienda and the construction of the local state 

Even as encomiendas disappeared, their effects endured because they played a central 

role in the beginnings of the local state in Colombia.  The evolution of Colombia’s local state can 

be divided into two phases: a highly decentralized, fragmented local state that emerged 

bottom-up, with the initial allocation of encomiendas to Spaniards from the 1530s onwards; 

and a more centralized, top-down local state that emerged in the early 17th century as the 

Crown sought to re-impose its authority and extract greater revenue (Jaramillo 1989; 

Colmenares 1999; McFarlane 1993).  We take each in turn. 
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Spanish conquerors settled in places with large indigenous populations whose labor 

they could extract via encomiendas, permitting conquerors to adopt the seigneurial lifestyle of 

an encomendero.  They equated civilization and colonial authority with the founding of towns 

on a Spanish template, typically featuring a town hall (cabildo), church, jail, plaza, and 

sometimes a notary – the first local public goods in what would become the colonial state 

(Colmenares 1999, Wiesner 2008).  Cabildos administered justice for minor crimes, controlled 

access to land, regulated commerce, and – crucially – served as the union of encomenderos 

against the Crown.  This last was key because encomenderos sought to rule indios and the land 

with minimal interference.  They defended their privileges against what they described as the 

Crown’s “arbitrary confiscations” by building local political power; town hall became their 

principal instrument (Colmenares 2015, Groot 2008).  Cabildos were also tasked with providing 

local public goods like street lighting, markets, public hygiene, and basic policing.  This extended 

to large hinterlands which they also governed.  Fiscal weakness meant these responsibilities 

were often honored in the breach (Melo 2018). 

To better understand the functions and importance of these local state institutions, 

consider Tunja’s cabildo circa 1600.  Wiesner (2008) describes its most important functions as a 

blend of criminal and civil powers, including: 

1. Regulate property rights. 

2. Plan urban development, including construction of buildings, streets, pavements, bridges, 

aqueducts, and building maintenance. 

3. Control and supervise public order. 

4. Regulate the supply of essential goods to the city. Collect duties on goods and 

merchandise. Collect sales tax and revenue from the sale of stamped paper.  

5. Regulate property rights over cattle. 

6. Control, examine and supervise the city’s artisans. 

7. Manage public health services and provide for the cleanliness of the city. 

8. Issue ordinances and apply them. 

9. Act as judge of first instance. 
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10. Receive and certify the Corregidor and his lieutenant; organize public civil and religious 

celebrations according to custom. 

11. Supervise salaries and entitlements. 

12. Name sub officials to supervise, e.g., weights and measures of meat and wine. 

13. Elect annually the cabildo of Villa de Leiva. 

14. Represent Spanish residents (vecinos) before higher authorities. 

The origins and construction of Tunja’s cabildo, and encomenderos’ role in that process, are 

described in detail in appendix 1. 

Encomenderos controlled cabildos throughout the 16th century and well into the 17th by 

monopolizing their most important offices, especially regidores (governors) and alcaldes 

ordinarios (judicial officers) (see appendix 1).  This provided them with great power in colonial 

society.  They controlled the land and mines, owned key commercial enterprises, regulated 

markets and commerce more broadly, and monopolized indigenous labor.  They could force 

indios to work in mines and could exclude non-encomenderos from the mines.  Their control 

over indio labor allowed them to control the agrarian economy more broadly.  They even used 

cabildo powers to restructure indigenous society, concentrating indios in Spanish-style villages, 

specifying the sizes of their houses, what agricultural resources they could access, the sizes and 

locations of their streets, and even specific peculiarities of their communal life.  Hence the 

institution of encomienda is key to understanding both colonial society and its economy.  From 

encomienda came relations of political and economic power that largely defined colonial 

Colombia (Colmenares 1999; Wiesner 2008). 

The uses and abuses of indigenous labor, and chronic disagreement over the taxes 

encomenderos paid (the quinto real, or royal fifth), were major sources of friction and the 

object of continual power struggles between settlers and Crown (Batchelder and Sanchez 

2013).  These frictions were magnified by the sheer quantity of wealth extraction that the 

encomienda facilitated.  Fiscal flows were not only large but comparatively stable, creating a 

premium for whosoever could control the local state.  To this end, the Crown undertook regular 

audits to determine the size of the declining indigenous population, the fairness of their 

tributes, and tax evasion by encomenderos (Colmenares 1999, Herrera 1996 & 2007). 
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Such tensions greatly contributed to the formation and consolidation of a stronger, 

more centralized state.  In order to limit the power of local elites, the Crown appointed 

corregidores (magistrates; literally “correctors”) at the end of the 16th century.11  Each was in 

charge of administering regions with several encomienda towns.  Corregidores broke the 

monopoly of encomenderos on indigenous labor, allowing other producers to hire indios.  

Corregidores also imparted justice and resolved conflicts, particularly disputes over tribute, 

between encomenderos and indios (Herrera 2007, Muñoz 2015).  The Crown tasked 

corregidores with collecting indio tribute, deducting taxes due the Crown, and transferring the 

remainder to encomenderos (Colmenares 1999, Colmenares and Ocampo 2007). 

The establishment of the corregidor thus limited the cabildo’s power and enhanced the 

Crown’s control over communities and territories (García-Jimeno 2007).  As encomiendas 

declined in the 17th century, an ascendant Crown strengthened its territorial control to institute 

a more ambitious fiscal state.  Taxes on sales, trade, food, gold, silver and precious gems, road 

and port tolls, and religious tithes, amongst others, were established or increased.  Many of 

these taxes were paid to, and administered through, cabildos, increasing their fiscal flows 

significantly (Colmenares and Ocampo 2007).  Corregimientos also administered justice, upheld 

law and order (García-Jimeno 2007), and oversaw priests and the church (Herrera 1996 & 

2007).  But stepping back from this detail, it is worth noting that Spanish colonial government in 

New Grenada was divided and weak.  Its rules and directives were routinely honored in the 

breach.  A 17th-century imperial visit found rampant corruption and few areas in which royal 

authority was not routinely flouted (McFarlane 1993). 

Encomiendas and corregimientos were thus tied together as decentralized action and 

centralized reaction.  The presence of encomiendas gave elite landowner strength and purpose 

to the formal institutions the Spanish established wherever they settled.  It also called forth the 

establishment of corregimientos.  The tension between the two served to build local fiscal 

capacity, and mechanisms and traditions of collective action, in areas that would later become 

                                                      
11 Corregidores were appointed by the president of the Audiencia Real. The Audiencia was the Spanish Crown’s 
main colonial tribunal of justice. 
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municipalities.  Cabildos used these resources and problem-solving abilities to make early 

investments in roads, education, resolve disputes and provide order. 

By contrast, areas without encomienda lacked a crucial spur for the development of 

local offices.  In many such places, cabildos were never founded.  Where they were, there was 

simply less for them to do, and some such cabildos eventually ceased to function.  Table 2 

illustrates the divergent pattern of public offices in municipalities without and with 

encomiendas.  Here we see that of the 756 municipalities that existed in 1794, towards the end 

of the colonial period, only 296 (39%) were registered with encomiendas in imperial records.  

But this minority contained 1,330 (77%) of public officials at all levels of colonial government.  

The other 460 non-encomienda municipalities (61% of the total) contained only 23% of colonial 

officials.  This disparity is mirrored at the local level, where three-quarters of officials – most of 

them tied to the cabildo – are in the minority of encomienda municipalities. 

Table 2: Public officials in New Grenada colony (1794) 

 
Source: Durán y Díaz (1794). 

Areas without encomiendas and cabildos were mostly skipped by corregimientos as well.  

Table 2 shows this clearly; 83% of national-level offices were concentrated in encomienda 

municipalities, while non-encomienda municipalities – three-fifths of the total – contained only 

17%.  In terms of the local state, many of these were empty parts of Colombia that waited three 

Officials Municipalities Officials Municipalities Officials Municipalities

No public officials 0 340 0 124

Some public officials 404 120 1330 172

Totals 404 460 1330 296 1734 756

% of Total 23% 61% 77% 39%

National-level officials

Executive 15 94

Legislative 11 32

Totals 26 126 152

% of Total 17% 83%

Regional-level officials

Executive 27 42 69

% of Total 39% 61%

Local-level officials

Executive 233 472

Legislative 0 102

Judicial 0 58

Other 118 530

Totals 351 1162 1513

% of Total 23% 77%

TotalsEncomiendaNo Encomienda
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centuries or more before the earliest local government institutions began to operate.  For 

example, Simití and Necoclí – two towns in today’s department of Antioquia – were settled by 

the Spanish in the early 1500s.  Necoclí had been previously populated by the indigenous Tule 

and Simití by the Tahamí.  According to colonial records, no encomienda was granted in either 

(Tovar, 1988).  Simití was only formally incorporated as a municipality in 1968, and Necoclí in 

1978.  In some parts of Colombia, local government institutions still do not function today. 

Hence both encomiendas and corregimientos were crucial to the building of local state 

capacity, both bottom-up and top-down, during the colonial period.  They mattered not 

because they concentrated Spaniards in particular places – there were remarkably few 

Spaniards throughout the 1500s in New Grenada.14  They mattered, rather, because they set 

rules and built institutions that allowed this tiny number of Spaniards, in a territory twice the 

size of Spain (see colonial map in appendix 2), to ultimately re-make society from the ground 

up.  And because the local state so constructed long outlived the encomiendas and 

corregimientos that gave it birth.15 

4. Data and Methodology 

Data 

Our database is built from primary and secondary sources.  The key variable, number of 

tributary indios, comes from Tovar (1988), which in turn is based on original reports of imperial 

visitadores from the 16th century.  Our index of colonial state presence is from García-Jimeno 

(2005), which is based in turn on the original colonial source of Durán y Díaz (1794).16  

Precipitation and temperature (monthly average, 1980-2010) are from IDEAM (Instituto de 

Hidrología, Meteorología y Estudios Ambientales).  Most remaining variables – long-run 

development, inequality, and state capacity outcomes, plus geographic and other controls – are 

from Panel CEDE.  Unless otherwise specified, variable values are for 2005. 

                                                      
14 Colonial Governor Miguel Díez de Armendáriz reported no more than 800 Spaniards in the entire highland core 
of the New Grenada colony (Colmenares 1999). 
15 The importance of cabildos was richly illustrated when Spain’s Central Junta of 1809 invited cabildos throughout 
New Grenada to nominate representatives to join the revolutionary government.  This was mirrored the following 
year by the Bogotá Junta, which called on cabildos to send delegates to form a new federal government. 
16 Durán y Díaz (1794) constructs a full account of the colonial bureaucracy and fiscal accounts for 1794, including 
all Crown employees in each settlement, their salaries, and information about the presence of consumption taxes, 
mail services, state monopolies on tobacco, playing cards, aguardiente, gunpowder, and much else besides. 
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Our main outcome variables measure different aspects of development: Unsatisfied 

Basic Needs (UBN), which varies between 0, when all basic needs are satisfied, and 100, when 

all are unsatisfied; human development via infant mortality and school enrollment rates; 

municipal GDP per capita; population, which is a proxy for the more productive economies 

needed to sustain larger populations (AJR 2001); different measures of inequality in the rural 

economy; measures of local state capacity; and a set of available medium-term outcomes from 

the 18th, 19th and early 20th centuries. 

Our main independent variable measures encomienda via the number of tributary 

indios.  This data was collected by colonial officers on periodic visits (visitas de tierra) to Spanish 

America from 1550 onwards.  Their overarching aims were: (i) to register Spaniards and their 

assets for the sake of colonial taxation (the quinto real), and (ii) to judge the effectiveness of 

Christian evangelization and the extent of encomenderos’ exploitation of indios.  Working with 

a questionnaire prepared in advance, visitadores gathered detailed information on 

communities’ social organization, Christian worship by indios, the number and location of 

tributary indios,17 their economic activities and relationships with encomenderos, and how 

tributes were paid (Colmenares 1999).  Visitadores listened to the complaints of indios, 

sometimes modified their tributes, and imposed summary sanctions on the most abusive 

encomenderos (Colmenares 2015).  The most complete visit known was conducted by Tomás 

López between 1558-1560.  The resulting registry of 1560 was transcribed and published by 

Tovar (1988) and georeferenced by us. 

Geo-referencing 450-year-old encomiendas to modern municipal borders was a non-

trivial exercise.  Our database includes 1,861 encomiendas.  Of these, we have detailed 

information on encomenderos’ names, tributes paid, and the identity of the indigenous group 

(often the chief’s name) for 1,030 encomiendas.  Information for the remaining 831 

encomiendas is aggregated at city level (23 cities), and contains city name, number of 

encomenderos, number of indigenous groups, and tributes paid.  Geo-referencing the latter 

group was straightforward, as historical and current names have not changed for these cities.  

Geo-referencing the former group involved matching the names of relevant indigenous chiefs 

                                                      
17 Indigenous males 17-55 years old. 
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to current municipal borders using the wonderful Colombian Toponymic18 Dictionary (IGAC 

1996), which records geographic, historical and ethnographic characteristics of Colombian 

settlements, such as ethnic and cultural groups resident at colonization, languages spoken, 

geographical features, and modern boundaries, amongst others.  There are difficult cases 

where chiefs’ names are not referenced, and others where specific chieftaincies correspond to 

more than one modern municipality.  We resolve these ambiguities and missing data by tracing 

the routes López took and pinpointing reported stops on the modern map of Colombia. 

Table 3 provides descriptive statistics for all our variables, as well as for samples of 

municipalities with and without encomiendas, and the subsample of non-encomienda 

municipalities adjacent to encomienda municipalities (neighbors).  We see clear differences 

between encomienda and non-encomienda municipalities.  Encomienda municipalities show 

better long-run development outcomes, such as UBN, poverty, and infant mortality.  But they 

are also slightly more unequal.  The presence of the state in 1794 is higher in encomienda 

municipalities, but so is the Gini in 1878 and 1890 (in the department of Cundinamarca).  The 

1959 road network is more extensive in municipalities without encomienda, implying greater 

central government provision of public goods.  Other municipal characteristics also show 

systematic differences, excepting soil fertility and some river densities.  This highlights the 

necessity of employing neighbor-pair fixed effects.  We can control for observable differences 

between encomienda and neighbor municipalities; any remaining unobservable differences 

need to be controlled via pair fixed effects. 

Figure 1 shows the distribution and intensity of tributary indios throughout Colombia in 

1560, and also where encomienda and neighboring (non-encomienda) municipalities are 

located – principally in Colombia’s eastern mountains.  Our estimations focus on the latter 

sample (panel b), but omit the few encomienda municipalities completely surrounded by other 

encomienda municipalities, i.e. those lacking a non-encomienda neighbor. 

                                                      
18 Toponym = place name. 
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Table 3: Data summary 
 

 

 
 

Variable Obs Mean Std. Dev. Obs Mean Std. Dev. Obs Mean Std. Dev. P value Obs Mean Std. Dev. P value

Encomienda related

Tributary Indios 1118 354.378 2397.114 783 0.000 0.000 335 1182.672 4270.176 0.000 459 0.000 0.000 0.000

Log Tributary Indios 1118 1.744 2.793 783 0.000 0.000 335 5.819 1.516 0.000 459 0.000 0.000 0.000

Log Distance to Sogamoso 1118 12.491 0.873 783 12.619 0.671 335 12.190 1.169 0.000 459 12.489 0.749 0.000

Long Run Development Outcomes

Unsatisfied Basic Needs (UBN) 2005 1114 44.942 20.945 779 47.192 21.705 335 39.710 18.036 0.000 458 43.246 18.903 0.008

Infant Mortality Rate 2005 1118 24.387 9.994 783 25.671 10.873 335 21.388 6.656 0.000 459 23.538 8.281 0.000

Secondary Enrollment Rate 2005 1112 53.044 70.124 777 50.930 39.679 335 57.949 112.536 0.266 459 50.356 16.331 0.221

Log Municipal GDP per capita 2005 1097 15.519 0.743 762 15.506 0.779 335 15.549 0.656 0.354 459 15.498 0.762 0.311

Log Population 2005 1118 9.521 1.104 783 9.477 1.012 335 9.625 1.290 0.061 459 9.454 0.974 0.042

Terrain Plot Size Gini Index 2005 952 0.686 0.112 629 0.666 0.117 323 0.726 0.090 0.000 416 0.678 0.109 0.000

Top 1% Land Ownership 2005 856 0.208 0.087 551 0.194 0.080 305 0.233 0.093 0.000 368 0.202 0.080 0.000

Log Tax Collection per capita 2005 1097 0.062 0.064 762 0.057 0.057 335 0.072 0.076 0.002 459 0.057 0.057 0.002

Tax Burden (% of municipal GDP) 1097 0.011 0.022 762 0.011 0.025 335 0.012 0.014 0.357 459 0.010 0.013 0.125

Tax Collecting Efficiency of Local Bureaucracy 1037 2.710 1.136 713 2.653 1.103 324 2.837 1.198 0.019 430 2.631 1.056 0.014

Middle-term Outcomes

State Presence Index 1794 (0-4 scale) 1098 0.529 0.852 763 0.461 0.775 335 0.684 0.989 0.000 459 0.521 0.813 0.014

State Presence Dummy 1794 1098 0.362 0.481 763 0.326 0.469 335 0.442 0.497 0.000 459 0.366 0.482 0.032

Literacy Rate 1918 764 0.255 0.117 468 0.257 0.124 296 0.252 0.106 0.508 314 0.250 0.118 0.887

Log Population 1851 1118 4.313 3.911 783 3.491 3.832 335 6.234 3.389 0.000 459 3.949 3.925 0.000

Road Network 1949 (km) 1049 42.986 54.888 719 45.047 58.559 330 38.497 45.645 0.049 431 42.928 49.459 0.201

Municipal Characteristics

Distance to Department Capital (km) 1118 81.313 60.323 783 88.754 64.964 335 63.919 43.070 0.000 459 73.471 47.298 0.003

Distance to Bogotá (km) 1118 321.071 194.813 783 337.498 198.177 335 282.677 181.273 0.000 459 294.775 183.922 0.356

Official Area (km2) 1118 1020.239 3206.615 783 1292.598 3782.256 335 383.651 559.910 0.000 459 597.002 1230.479 0.001

Altitude (meters above sea level) 1118 1132.689 907.835 783 958.402 835.455 335 1540.051 940.431 0.000 459 1133.325 829.973 0.000

Avg. Monthly Rainfall 1980-2014 (mm) 1118 161.546 93.524 783 178.121 101.545 335 122.805 54.411 0.000 459 158.379 90.195 0.000

Soil Fertility Index 1058 2.668 1.226 729 2.710 1.240 329 2.575 1.192 0.091 435 2.722 1.188 0.091

Primary River Density 1049 0.032 0.233 719 0.023 0.103 330 0.052 0.386 0.189 431 0.028 0.119 0.287

All Municipalities No Encomienda Encomienda Encomienda  Neighbors
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Figure 1: Distribution of encomienda in Colombia 

 
a) Tributary indios distribution 

 
b) Encomienda and neighbor municipalities 
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Methodology 

To evaluate the long-term effects of encomienda, we use the neighbor-pair fixed 

effects approach of Acemoglu, García-Jimeno and Robinson (2012).  This approach aids 

identification by controlling for all unobservables that are common across a municipal 

boundary.  For simplicity, we retain their notation.  Let 𝑀 denote municipalities with 

encomienda, and 𝑁 denote non-encomienda municipalities adjacent to the former.  Note 

that we restrict our sample of Colombia’s 1100+ municipalities to these two subgroups.  

Municipalities with encomienda are indexed by 𝑔 (𝑔 ∈ 𝑀), and municipalities without 

encomienda are indexed by 𝑖 (𝑖 ∈ 𝑁).  Additionally, let 𝑁(𝑔) ⊆ 𝑁 be the subset of non-

encomienda municipalities adjacent to encomienda municipality 𝑔 (𝑔 ∈ 𝑀).  We denote 

𝑀(𝑖) ⊆ 𝑀 as the subset of encomienda municipalities neighboring non-encomienda 

municipality 𝑖 (𝑖 ∈ 𝑁).  Lastly, 𝑦𝜏 denotes long-term/middle-term outcomes of economic, 

human, and institutional development, 𝑆𝜏 is our measure of encomienda (number of 

tributary indios), 𝐺𝜏 is our instrument, and 𝒙𝝉 is a vector of geographic, departmental, and 

other controls, all subscripted by 𝜏 = {g, i}. 

Neighbor-pair fixed effects 

The NP-FE strategy compares pairs of adjacent municipalities where one had 

encomienda (measured by log of tributary indios) and the other did not.  Hence our 

counterfactual is ‘absence of encomienda’.  NP-FE controls for confounding factors that 

might make treatment (encomienda assignment) non-random.  This supports treating the 

presence of encomienda as exogenous, especially when adjacent municipalities are small in 

area.  Our database consists of every possible combination of pairs (𝑔, 𝑖) where 𝑔 ∈ 𝑀, 𝑖 ∈

𝑁(𝑔): 

yg = 𝛽𝑆𝑔 + 𝛾𝒙′
𝒈 + 𝜁𝑔𝑖 + 𝑣𝑔         𝑔 ∈ 𝑀       (1) 

 yi = 𝛽𝑆𝑖 + 𝛾𝒙′𝒊 + 𝜁𝑔𝑖 + 𝑣𝑖             𝑖 ∈ 𝑁(𝑔) 

In this framework, 𝜁𝑔𝑖  captures neighbor-pair fixed effects – unobservables common 

to a neighbor pair (I,g), and 𝑣𝜏 are other unobservables – the error term.  We assume that 

𝑐𝑜𝑣(𝑆, 𝜁) ≠ 0 (hence the inclusion of fixed effects) and 𝑐𝑜𝑣(𝑆, 𝑣) = 0, implying that any 

remaining unobservables are uncorrelated with our measure of encomienda.  We estimate 

using OLS. 
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It might nevertheless be argued that even after neighbor-pair fixed effects, 

𝑐𝑜𝑣(𝑆, 𝑣) ≠ 0.  To account for this possibility, we further estimate using instrumental 

variables (IV).  Our first stage regression is: 

Sg = 𝑏𝐺𝑔 + 𝑐𝒙′𝒈 + 𝜁𝑔𝑖 + 𝜖𝑔         𝑔 ∈ 𝑀      (2)

 Si = 𝑏𝐺𝑖 + 𝑐𝒙′𝒊 + 𝜁𝑔𝑖 + 𝜖𝑖             𝑖 ∈ 𝑁(𝑔)        

where 𝐺𝜏 is our instrument and 𝜖𝜏 is the error term.  The second stage estimates 𝛽𝐼𝑉: 

yg = 𝛽𝐼𝑉𝑆�̂� + 𝛾𝒙′𝒈 + 𝜁𝑔𝑖 + 𝑣𝑔         𝑔 ∈ 𝑀      (3)

 yi = 𝛽𝐼𝑉𝑆�̂� + 𝛾𝒙′𝒊 + 𝜁𝑔𝑖 + 𝑣𝑖              𝑖 ∈ 𝑁(𝑔)          

Endogeneity may arise if encomiendas were not assigned exogenously across 

municipalities.  Historians argue that encomiendas were established where indigenous 

people were settled, implying the presence of unobservables (locational fundamentals) that 

might persist in the long run, and which might affect current development levels.  Recent 

studies have addressed this problem by instrumenting for indigenous settlements with 

temperature, rainfall, altitude, and indicators of river density and soil fertility.  But these 

variables are themselves correlated with long-term development outcomes, and so 

unsuitable for our purposes.  Additionally, we know for a fact that imperial visitors traveling 

on horseback through the jungles and mountains of Colombia in the 1500s missed some 

encomiendas.19  Further, encomenderos had strong incentives to underreport their tributary 

indios to lower the taxes they owed the Crown.  Hence our data likely undercount the true 

number of tributary indios, generating measurement error.  This would tend to bias OLS 

estimates downwards (Pischke 2007).  IV is a remedy for both problems. 

The instrument: Distance to Sogamoso 

We propose using distance to the religious center Sogamoso as an instrument.  

Before the arrival of the Spanish, Sogamoso was the most important city of the Muisca, one 

of the four comparatively advanced civilizations, alongside the Aztec, Inca, and Maya, 

encountered by the Spanish in the Americas (Ocampo 2007, Murdock 1967).  The Muisca 

Confederation was the polity that dominated the Chibcha-speaking peoples of Colombia’s 

densely-populated Eastern highlands.  As conquistador and founder of Bogotá Jiménez de 

Quesada observed, “The Town of Sogamoso is the center of their Religion.  It is like Rome to 

                                                      
19 Colmenares (1999) documents evidence of the systematic undercounting of indios during the visit of Ruiz de 
Orejuela (p.83). 
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them, and its Chief is their maximum Pontiff” (Hernández 1978: 154, our translation).  Other 

sources concur, citing the important religious festivals celebrated in Sogamoso, and the fact 

that the Temple of the Sun, the largest and most important in Muisca culture, which was full 

of gold, was located there (Gómez-Montañez 2011, Safford and Palacios 2002). 

We argue that the Muisca chose to settle near Sogamoso for religious reasons, the 

location of Sogamoso was itself determined by astronomical factors, and hence distance to 

Sogamoso is plausibly independent of current development outcomes.  Anthropologists 

have shown that Muiscas were expected to participate periodically in religious rituals in 

Sogamoso, implying a preference for proximity.  And being itself a prominent chiefdom, 

Sogamoso had several smaller chiefdoms under its control (Hernández 1978).  But the 

stronger argument has to do with how the Muisca Confederation expanded, and how the 

Muisca related to other Chibcha and non-Chibcha speaking people. 

The Muisca Confederation expanded through wars of integration, not conquest or 

obliteration.  Defeated tribes were not subjugated.  Rather, their internal governing 

structures were retained, and their chiefs invited to join the Council of the Confederacy.  

Defeat led to expansion through amalgamation, creating a ‘solar system’ of distinct, 

confederated tribes surrounding the central, victorious one (Hernández 1978). 

At the center of this solar system was Sogamoso, and hence distance to Sogamoso 

proxies for both population density, and for the degree of alliance and integration into the 

Muiscan polity.  At a larger scale, it also proxies for degree of contact between Muisca and 

non-Muisca peoples.  According to Safford and Palacios (2002) and Hernández (1978), the 

Muisca Confederation was in a more or less constant state of war with its non-Muisca 

neighbors, and hence the location of Sogamoso would have affected where non-Muisca 

settlements occurred too.   

The reverse case, that the location of Sogamoso was determined by indigenous 

settlements, is unlikely.  Historical evidence implies that the Temple of the Sun was built at 

Sogamoso because of astronomical and mythical factors.  According to Muisca mythology, 

Sogamoso is where Bochica, one of the foremost Muisca gods and givers of knowledge, 

abandoned the Earth (Hernández 1978).  It was also thought to mark the earthly spot at 

which the sun ended its northerly movement, at the winter solstice, before turning south 
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again during the following six months.20  Lastly, Sogamoso is traditionally considered to 

receive more sunlight than any other city in Colombia (Alcaldía de Sogamoso 2012), making 

it ideal for worshipping a sun god. 

The exclusion restriction would also be violated if the location of Sogamoso or our 

main independent variable, log of tributary indios, were correlated with the location of gold 

deposits.  The quest for gold motivated many Spanish conquerors, and the exploitation of 

gold deposits might explain differences in current development outcomes.  Hence we run 

placebo tests, regressing tributary indios and distance to Sogamoso on municipalities’ gold 

extractive potential, based on detailed environmental and geological data.  Results are 

presented in appendix 3.  Gold is statistically insignificant across both models, with and 

without departmental dummies, for both variables, implying no systematic relationship 

between gold deposits and tributary indios or distance to Sogamoso.  This supports the 

validity of our instrument. 

It is important to note that the preponderance of Sogamoso as a religious center and 

a prominent chiefdom disappeared with the Muiscas.  Over centuries of Spanish rule, the 

combined effects of plague, interbreeding, and Catholic teaching exterminated Muisca 

culture.  Today, Sogamoso is a minor city, much less important than the departmental 

capital Tunja.  It is unlikely to determine current development outcomes except through its 

effect on precolonial indigenous settlements. 

5. Results 

The neighbor-pair fixed effects approach resembles matching procedures, but using 

adjacency rather than a propensity score to match municipalities.  Before proceeding with 

analysis, it is important to assess the quality of matching between encomienda and non-

encomienda pairs that adjacency produces, to ensure our comparisons are valid.  We do this 

in two ways.  First, we regress each of our covariates as a function of an encomienda 

dummy (�̌�𝜏), using NP-FE: 

Tg = 𝜋�̌�𝑔 + 𝜁𝑔𝑖 + 𝑣𝑔         𝑔 ∈ 𝑀  (4) 

 Ti = 𝜋𝑆�̌� + 𝜁𝑔𝑖 + 𝑣𝑖             𝑖 ∈ 𝑁(𝑔) 

                                                      
20 Muisca culture held that the sun moved between north and south in six-months cycles. The Temple of the 
Sun is located at one of the extremes of this trajectory. 



 

 28 

Ideally, none of the encomienda coefficients will be significant, implying that adjacent 

municipalities do not differ systematically in these key dimensions. 

Results are shown in table 4, with each row representing a separate regression.  

Seven of the 11 coefficients are insignificant, including especially distance to Bogotá – the 

most important variable for the analysis that follows.  Where there is statistical significance, 

the coefficients have small values, implying little economic significance.  For distance to 

departmental capital, for example, a value of 3.06 is 0.05 of a standard deviation for all 

municipalities (see table 3).  The coefficient on altitude is 0.10 of its standard deviation, 

while coefficients for average rainfall and soil fertility are 0.14 and 0.07 of their standard 

deviations, respectively.  These results imply few systematic differences, and hence good 

matching between treated (encomienda) and control (non-encomienda) municipalities.  Our 

benchmark estimations nevertheless control for all of these characteristics. 

Table 4: Neighbor covariate similarity check 

 
Neighbor-pair fixed effects estimates with robust standard errors. 

Secondly, appendix 4 shows the distribution of four key variables: distance to 

Bogotá, altitude, soil fertility (terrain aptitude), and average monthly rainfall by encomienda 

and non-encomienda neighbors.  We see that the distribution of distance to Bogotá, soil 

fertility, and average monthly rainfall are similar in both sets of municipalities; the 

distribution differs modestly in altitude, with somewhat more neighbors than encomienda 

municipalities at lower altitudes.  This follows naturally from the historical pattern of 

settlement in Colombia, where higher-altitude areas were colonized first, and confirms that 

our neighbor-pairs are well matched. 

Independent \ Dependent variable S.E. Obs.

Distance to department capital (km) -3.060** (1.307) 1826

Distance to Bogota (km) -1.166 (0.710) 1826

Official area (km2) 3.929 (31.614) 1826

Altitude (meters above sea level) 90.194*** (23.293) 1826

Longitude shapefile coordinate -0.851 (0.708) 1826

Latitude shapefile coordinate 0.370 (0.638) 1826

Avg. monthly rainfall (mm) 1980-2014 -12.677*** (2.003) 1826

Soil fertility index -0.084** (0.040) 1826

Primary river density 0.003 (0.009) 1826

Secondary river density 0.004 (0.003) 1826

Tertiary river density -0.000 (0.002) 1826

NP-FE 

Encomienda 

Dummy Coeff.
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Long-run development outcomes 

What are the effects of the 16th century encomienda on development outcomes in 

Colombia today?  Table 5 presents our NP-FE estimations.  Each row summarizes key results 

for a particular dependent variable.  The left side of the table reports OLS, and the right side 

IV, results.  Full-model results can be found in appendix 5.  Our key independent variable is 

log of tributary indios, which captures not only the presence of encomienda but also its 

intensity.  We report 1st-stage coefficients for our instrument, log of distance to Sogamoso, 

along with an F-test for excluded instruments (1 St. F).  First-stage results show the 

instrument to be significant at the 1% level in all models.  For both sets of estimations, we 

present benchmark results using geographic controls and departmental fixed effects.  For 

ease of presentation, we divide our dependent variables into four groups: long-run 

development; long-run inequality; long-run local state capacity; and medium-term 

outcomes. 
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Table 5: Effects of encomienda on development, inequality and state capacity 
 

 
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and 
Bogotá, municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, 
secondary and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

Consider group 1 of our OLS results. Encomienda in 1560 is positively associated with 

all five current-day measures of economic and human development.  Four of the five are 

statistically significant at the 5% or 1% levels, while Unsatisfied Basic Needs is significant at 

the 10% level.  Municipalities that had encomiendas five centuries ago record lower infant 

mortality, higher secondary school enrolments, higher municipal GDP per capita, larger 

populations, and lower levels of unmet needs today, although evidence for this last point is 

Dependent variable Coeff. # Obs Coeff # Obs 1 St. Coeff. 1 St. F

1. Long-run development

-0.186* 1,814 -2.842*** 1,814 -0.810 54.36

(0.096) (0.609)

-0.107*** 1,814 -0.697* 1,814 -0.810 54.36

(0.040) (0.359)

0.289** 1,814 1.301** 1,814 -0.810 54.36

(0.115) (0.531)

0.013*** 1,814 0.028** 1,814 -0.810 54.36

(0.004) (0.012)

0.049*** 1,814 0.380*** 1,814 -0.810 54.36

(0.007) (0.057)

2. Long-run inequality

0.004*** 1,684 -0.002 1,684 -0.815 55.33

(0.001) (0.008)

0.002*** 1,684 0.001 1,684 -0.815 55.33

(0.001) (0.006)

0.004*** 1,462 0.000 1,462 -0.773 67.77

(0.001) (0.002)

3. Long-run local state capacity

0.160*** 1,814 1.650*** 1.814 -0.810 54.36

(0.038) (0.215)

0.002*** 1,814 0.016*** 1,814 -0.810 54.36

(0.000) (0.002)

0.046*** 1,666 0.349*** 1,666 -0.800 62.86

(0.008) (0.053)

4. Medium-term outcomes

0.043*** 1,814 0.365*** 1,814 -0.810 54.36

(0.008) (0.045)

0.010** 1,814 0.124*** 1,814 -0.810 54.36

(0.004) (0.016)

0.000 1,302 0.017*** 1,302 -0.733 70.07

(0.001) (0.003)

0.234*** 1,814 0.283*** 1,814 -0.810 54.36

(0.028) (0.109)

Top 1% land ownership 2005

Fiscal performance indicator 2000-2014

Log tax collection per capita 2005

Tax collecting efficency of local 

bureaucracy

State presence index 1794 (0-4 scale)

State presence dummy 1794

Literacy rate 1918

Log population 1851

Terrain plot valuation Gini index 2005

OLS IV

Log Tributary Indios Log Tributary Indios Log Dist. to Sogamoso

Unsatisfied Basic Needs (UBN) 2005

Infant mortality rate 2005

Secondary enrollment rate 2005

Log municipal GDP per capita 2005

Log population 2005

Terrain plot size Gini index 2005
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weak.  In group 2, we see that encomienda is associated with increasing Gini coefficients of 

land size and valuation, as well as an increase in the share of land owned by the top 1% of 

landowners, all of which imply increasing inequality.  Although these results would seem to 

flow intuitively from a labor extraction institution, they do not sit well alongside those of 

group 1. 

Encomienda in 1560 also appears to be positively associated with a stronger local 

state.  Group 3 results show positive and statistically significant coefficients for 

municipalities’ fiscal performance, tax collection, and tax collecting efficiency.21  Lastly, 

group 4 shows a positive, statistically significant relationship with two measures of state 

presence in 1794, no relationship between encomienda and literacy in 1918, and a strong, 

positive relationship with population in 1851. 

Now consider the right-hand side of table 5.  IV results in groups 1, 3 and 4 are 

similar to OLS, with all coefficients retaining their signs, most retaining their significance, 

and coefficients rising significantly in magnitude.  In group 1, Unsatisfied Basic Needs is now 

significant at the 1% level, while infant mortality drops to 10% significance.  GDP per capita, 

secondary enrollments, and population retain significance at the 5%, 5%, and 1% levels, 

respectively.  This implies that more intense encomiendas in 1560 are associated with lower 

unmet needs, lower infant mortality, higher secondary school enrollments, higher GDP/cap, 

and larger populations in 2005.  The inequality measures of group 2 all lose their 

significance in the IV estimates, implying no relationship between encomienda and land 

inequality. 

Group 3 indicators also retain their signs and significance.  Encomienda 450 years 

ago is associated with better local fiscal performance, and higher tax capacity and receipts.  

In group 4’s medium-term outcomes, coefficients on state presence in 1794 remain strongly 

positive, the coefficient on population in 1851 is very similar to OLS, while literacy in 1918 

jumps from insignificant to significant at the 1% level, implying that encomienda is related a 

stronger local state in the late 18th century, larger populations in the mid-19th century, and 

more literate ones in the early 20th. 

                                                      
21 Tax collecting efficiency is the ratio of tax collections to local public employees, and hence an indicator of 
local bureaucratic efficiency. 
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It is notable that in groups 1, 3, and part of 4, IV estimates have the same signs but 

are significantly larger than OLS estimates.  The ratio of IV/OLS coefficients is typically of an 

order of magnitude, ranging from 4.5-fold for secondary enrollments to 15-fold for UBN.  

Why this large difference?  We attribute this to measurement error in the original 

encomienda data.  As explained above, in a country with as difficult a geography as 

Colombia, and given transportation technologies of the 16th and 17th centuries (i.e. 

horseback and walking), it is likely that imperial agents did not find all the encomenderos 

they set out to count.  Agents’ objective of taxing encomenderos’ assets implies an incentive 

amongst the latter to divert or impede agents.22  Hence our data likely undercounts 

tributary indios that were contacted, and likely misses other encomiendas entirely.  We 

would expect such measurement error to lead to attenuation of effects estimated by OLS.  

IV estimates should be less biased, and additionally account for possible endogeneity issues 

discussed above.  Hence IV estimates are our preferred results. 

Robustness tests 

Tables 6, 7 and 8 present robustness tests.  The logic of these is that an instrument 

based on distance to Sogamoso may be correlated with geographic factors.  Hence we test 

for geographic bias by estimating on increasingly restricted samples that are more and more 

similar to each other.  If geographic variation were driving our results, we would expect 

them to decrease and eventually disappear as geographic variation decreases.  Instead, our 

results go through.  IV estimates in table 5 are robust to 23 samples of Colombian 

municipalities based on varying geographic criteria. 

Tables 6 and 7 estimate four of our dependent variables on samples of municipalities 

that are within 1 and ½ standard deviation, respectively, of the mean of each of a set of 

geographic controls.  Each row represents a separate regression on a distinct sample.  

Hence in table 6, the coefficient on UBN for municipalities within 1 s.d. of the mean of 

distance to departmental capital is 2.721, significant at the 1% level.  This is similar to our 

main result of 2.842, also significant at the 1% level.  Other coefficients in that column for 

samples based on municipal area, elevation, rainfall, river density, etc. are all of the same 

sign, similar magnitude, and all significant at the 1% level. 

                                                      
22 Indeed in 1596, encomenderos terminated the mission of visitador Egas de Guzman by convincing the 
Church to excommunicate him (Wiesner 2008). 
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Estimates for plot size Gini are, like our main results, all negative, insignificant, and 

all very similar in magnitude (with the exception of the latitude sample, significant only at 

the 10% level).  Lastly, estimates for municipal tax collections are strikingly similar to our 

main results.  All 11 samples produce estimates of the same sign, level of significance, and 

very similar magnitude. 

Table 7 repeats the exercise, but with more restricted samples of municipalities 

within ½ standard deviation of the mean of the same 11 geographic variables. In the 1st and 

3rd columns, the pattern of table 6 repeats: coefficients retain their sign and level of 

significance, although their magnitudes are modestly more dispersed.  This last point is due 

to lower precision from smaller sample sizes.  Coefficients in column 2 are also (almost) all 

insignificant, although some of their signs are now positive.  Stepping back from the detail 

of each regression, we interpret these results as strong evidence of the robustness of our 

main findings. 
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Table 6: Robustness tests, municipalities within 1 s.d. of geographic mean 

 
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and Bogotá, 
municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, secondary 
and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

 

Unsatisfied 

Basic Needs 

2005

Obs

Terrain Plot 

Size Gini Index 

2005

Obs

Tax Collecting 

Efficency of local 

bureaucracy

Obs

Log Tax 

Collection per 

capita 2005

Obs

Geographical controls

-2.721*** 1,470 -0.002 1,370 0.375*** 1,352 0.016*** 1,470

(0.523) (0.007) (0.050) (0.002)

-2.518*** 1,394 -0.002 1,366 0.370*** 1,438 0.016*** 1,394

(0.584) (0.008) (0.059) (0.002)

-2.706*** 1,634 -0.001 1,532 0.376*** 1,502 0.016*** 1,478

(0.453) (0.007) (0.050) (0.002)

-3.026*** 1,446 -0.001 1,346 0.375*** 1,348 0.017*** 1,446

(0.682) (0.008) (0.054) (0.002)

-2.205*** 1,406 0.009* 1,314 0.322*** 1,298 0.017*** 1,406

(0.387) (0.005) (0.048) (0.002)

-2.672*** 1,340 -0.002 1,258 0.359*** 1,242 0.016*** 1,340

(0.539) (0.007) (0.053) (0.002)

-2.993*** 1,534 -0.003 1,432 0.377*** 1,410 0.017*** 1,534

(0.635) (0.008) (0.054) (0.002)

-2.954*** 1,418 -0.001 1,314 0.374*** 1,288 0.017*** 1,418

(0.685) (0.008) (0.054) (0.002)

-2.848*** 1,754 -0.002 1,632 0.336*** 1,612 0.015*** 1,754

(0.597) (0.008) (0.047) (0.002)

-2.839*** 1,768 -0.002 1,642 0.347*** 1,624 0.016*** 1,768

(0.608) (0.008) (0.054) (0.002)

-3.070*** 1,678 -0.002 1,560 0.367*** 1,538 0.016*** 1,678

(0.657) (0.009) (0.058) (0.002)

Distance to department 

capital

Municipal area

Elevation above sea level

Distance to Bogotá

Latitude

Longitude

Average rainfall 1980-2014

Tertiary river density

Terrain aptitude

Primary river density

Secondary river density
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Table 7: Robustness tests, municipalities within 0.5 s.d. of geographic mean 

  
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and Bogotá, 
municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, secondary 
and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

Mediation exercise 

By what mechanism might encomiendas in 1560 affect development, inequality, and 

state capacity outcomes some five centuries later?  Following the historical analysis in 

section 3, we hypothesize that the presence of encomiendas, and of course of Spanish 

encomenderos, spurred the emergence of local state institutions in relevant areas.  Areas 

lacking encomienda – the majority of Colombia’s 1100+ municipalities today – did not see 

institutions of local governance founded there for three centuries or more after 1560.  

Hence in these areas, the encomienda provided a crucial – and in many cases enormous – 

head start building local institutions that defended property rights, resolved disputes, and 

invested in elementary public goods like roads, markets, policing, and public hygiene. 

Dippel et al.’s (2018) mediation analysis provides a method of instrumenting for both 

encomienda and state presence in the 18th century, and then using both to estimate 

present-day development outcomes.  These nested estimations allow us to decompose the 

Unsatisfied 

Basic Needs 

2005

Obs

Terrain Plot 

Size Gini Index 

2005

Obs

Tax Collecting 

Efficency of Local 

Bureaucracy

Obs

Log Tax 

Collection per 

capita 2005

Obs

Geographical controls

-1.926*** 1,128 0.006 1,058 0.330* 1,036 0.017*** 1,128

(0.404) (0.005) (0.187) (0.003)

-2.050*** 804 0.003 758 0.301 742 0.019*** 804

(0.572) (0.006) (0.267) (0.005)

-2.673*** 1,406 -0.002 1,316 0.384** 1,304 0.017*** 1,406

(0.400) (0.007) (0.185) (0.002)

-2.206*** 1,098 0.007 1,032 0.313* 1,020 0.017*** 1,098

(0.324) (0.005) (0.173) (0.002)

-2.273*** 808 0.008 754 0.359* 752 0.019*** 808

(0.358) (0.006) (0.214) (0.003)

-3.281*** 738 -0.016* 690 0.403* 678 0.018*** 738

(0.799) (0.009) (0.239) (0.003)

-3.089*** 1,212 -0.003 1,142 0.372** 1,122 0.018*** 1,212

(0.632) (0.008) (0.167) (0.002)

-2.820*** 992 -0.001 910 0.391** 902 0.017*** 992

(0.641) (0.008) (0.184) (0.002)

-2.967*** 1,696 -0.002 1,576 0.340** 1,562 0.015*** 1,696

(0.702) (0.008) (0.151) (0.002)

-2.795*** 1,640 -0.002 1,526 0.343** 1,516 0.016*** 1,640

(0.610) (0.008) (0.145) (0.002)

-3.886*** 1,406 -0.014 1,300 0.427 1,274 0.018*** 1,406

(1.132) (0.010) (0.282) (0.003)

Distance to Bogotá

Distance to department 

capital

Municipal area

Elevation above sea level

Latitude

Tertiary river density

Longitude

Average rainfall 1980-2014

Soil fertility

Primary river density

Secondary river density
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total effects of encomienda into direct effects vs. indirect effects via the historical 

construction of the state.  The logic behind the mediation exercise is illustrated in figure 2; 

the method is described in detail in appendix 6.  We use data from Durán y Díaz (1794) on 

colonial employees, services, assets, taxes and expenditures to construct a dummy variable 

that equals 1 for municipalities where any state agency operated in 1794 and 0 where none 

did. 

Figure 2: Direct and indirect effects of encomienda on development outcomes 

 

Table 8 presents results of our mediation exercise, for all municipal pairs.  As for our 

main results in table 5, each row summarizes key results for a separate NP-FE IV estimation.  

The left-most results column, total effect, repeats our IV results from table 5.  The next two 

columns decompose that into direct vs. indirect effects.  We see that for ten of the 13 

dependent variables estimated, encomienda has a statistically significant total effect.  This is 

especially true for development and local state capacity indicators.  In eight of these ten 

cases, indirect effects account for most of total effects – typically 90%+.  These results are 

significant at the 5% and 1% levels throughout. 

For group 2 indicators of inequality, total effects are statistically indistinguishable 

from zero.  Interestingly, direct effects are positive and statistically significant, implying that 

encomienda increases inequality, a result that is intuitively appealing.  But the indirect effect 

via institution-building is negative in all three cases and of similar magnitude, implying that 

the inequality increase is fully countered by encomienda’s indirect effects, although this is 

only significant for the third inequality variable.23  Amongst medium-term outcomes, 

                                                      
23 It is possible that different mediating variables might exert indirect effects on inequality that are both 
countervailing and statistically significant.  Or it may be that our estimates for inequality are imprecisely 
estimated.  We leave this for further research. 

Distance to

Sogamoso

Encomienda (Log. 

Tributary Indios)

Development 

Outcomes

State Capacity 

1794

Direct effect

Indirect effect
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literacy in 1918 follows the pattern of development and state capacity indicators described 

above.  By contrast, direct effects dominate for population in 1851, and indirect effects are 

insignificant.  Why this might be so is unclear, especially given that encomienda’s indirect 

effects on population in 2005 are significant. 

Table 8: Mediation exercise, all municipal pairs 

  
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and Bogotá, 
municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, secondary 
and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

In sum, our mediation analysis shows that the positive effects of encomiendas on 

long-run patterns of development operate overwhelmingly through their indirect effects on 

local state capacity-building during the intervening centuries, which swamp any direct 

effects we can detect.  The local presence of agencies of the state during the 18th century 

explains how encomiendas in the 1560s led to improvements in unsatisfied basic needs, 

infant mortality, secondary enrollments, fiscal performance, and tax collections today.  

Dependent variable Total Effect Direct Effect Indirect Effect Obs
F 1st stage 

(T on Z)

F 2nd stage 

(M on Z|T)

1. Long-run development

-2.842*** 0.05 -2.891*** 1,814 54.4 103.2

(0.430) (0.100) (0.567)

-0.697*** -0.055 -0.642** 1,814 54.4 103.2

(0.254) (0.038) (0.283)

1.301*** 0.199** 1.102** 1,814 54.4 103.2

(0.375) (0.091) (0.450)

0.028** 0.011*** 0.017 1,814 54.4 103.2

(0.012) (0.003) (0.013)

0.380*** 0.020** 0.359*** 1,814 54.4 103.2

(0.041) (0.009) (0.044)

2. Long-run inequality

-0.002 0.005*** -0.007 1,684 55.3 99.7

(0.006) (0.001) (0.006)

0.001 0.003*** -0.002 1,684 55.3 99.7

(0.004) (0.001) (0.005)

0 0.004*** -0.005*** 1,462 67.7 102.7

(0.002) (0.001) (0.002)

3. Long-run local state capacity

1.650*** 0.028 1.622*** 1,814 54.4 103.2

(0.152) (0.045) (0.218)

0.016*** 0.000 0.015*** 1,814 54.4 103.2

(0.001) (0.000) (0.002)

0.349*** 0.018 0.330*** 1,814 62.8 97.0

(0.053) (0.104) (0.049)

4. Medium-term outcomes

0.017*** -0.001 0.018*** 1,304 70.1 115.1

(0.002) (0.001) (0.003)

0.283*** 0.230*** 0.053 1,814 54.4 103.2

(0.077) (0.022) (0.087)

Unsatisfied Basic Needs (UBN) 2005

Infant mortality rate 2005

Terrain plot valuation Gini index 2005

Log population 2005

Terrain plot size Gini index 2005

Secondary enrollment rate 2005

Log municipal GDP per capita 2005

Top 1% land ownership 2005

Fiscal performance indicator 2000-

2014

Log tax collection per capita 2005

Literacy rate 1918

Log population 1851

Tax collecting efficency of local 

bureaucracy
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Direct effects are, with one exception, far smaller in magnitude; in most cases their 

estimated values are either trivial or zero. 

Robustness tests 

Are these results robust?  We perform robustness tests by repeating the mediation 

analysis on samples of municipalities using two common supports.  The logic, again, is to 

sample the universe of Colombian municipalities in ways that increase similarity.  We arrive 

at these samples by first estimating the probability of having encomienda in municipalities 

in which we do/do not observe historical encomienda.  We then define two common 

supports as overlaps in the range of probabilities across treatment and control groups.  We 

estimate the probability using a logit regression with treatment (observed encomienda) as 

the dependent variable, and geographic controls as independent variables.  Common 

support is defined in terms of probabilities, as follows: 

1. The region between 10% of the encomienda distribution and 90% of the non-

encomienda distribution. 

2. A more restricted region between 25% of the encomienda distribution and 75% of 

the non-encomienda distribution. 

Figure 6.1 (in appendix 6) shows the distribution of estimated probabilities of having 

encomienda for encomienda and non-encomienda municipalities.  Tables 9 and 10 present 

results of the robustness tests. 
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Table 9: Robustness tests of mediation, 10-90% common support 

  
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and Bogotá, 
municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, secondary 
and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

Results from the first robustness test on 10-90% common support are presented in 

table 9, and are very similar to the original mediation analysis.  The same ten dependent 

variables show statistically significant total effects of encomienda, with signs as expected 

and statistical significance at the 1% level throughout.  This column provides evidence for 

the robustness of our main IV results too.  In nine of these cases, indirect effects account 

mainly or overwhelmingly for total effects, all at the 5% or 1% significance levels.  Direct 

effects are significant for four additional dependent variables compared to before: fiscal 

performance, tax collections, tax collecting efficiency of the local bureaucracy, and literacy 

in 1918.  But in all four cases, the lion’s share of the total effect continues to be accounted 

for by indirect effects.  Total effects on measures of inequality continue to be insignificant.  

Dependent variable Total Effect Direct Effect Indirect Effect Obs
F 1st stage 

(T on Z)

F 2nd stage 

(M on Z|T)

1. Long-run development

-3.180*** 0.024 -3.204***    1,022 62.3 100.2

(0.435) (0.110) (0.586)

-0.759*** -0.052 -0.708**    1,022 62.3 100.2

(0.269) (0.040) (0.300)

1.365*** 0.199* 1.166**    1,022 62.3 100.2

(0.443) (0.103) (0.491)

0.043*** 0.014*** 0.029**    1,022 62.3 100.2

(0.013) (0.003) (0.014)

0.477*** 0.032*** 0.445***    1,022 62.3 100.2

(0.041) (0.012) (0.052)

2. Long-run inequality

-0.004 0.005*** -0.009        960 57.1 99.8

(0.006) (0.001) (0.007)

-0.002 0.002*** -0.004        960 57.1 99.8

(0.005) (0.001) (0.005)

-0.003 0.004*** -0.007***        818 44.2 111.9

(0.002) (0.001) (0.002)

3. Long-run local state capacity

1.961*** 0.154*** 1.807***    1,022 62.3 100.2

(0.175) (0.054) (0.261)

0.019*** 0.001** 0.017***    1,022 62.3 100.2

(0.002) (0.001) (0.002)

0.380*** 0.033** 0.348***        928 61.2 90.1

(0.035) (0.013) (0.055)

4. Medium-term outcomes

0.015*** -0.002** 0.017***        774 51.3 133.8

(0.002) (0.001) (0.003)

0.251*** 0.211*** 0.041    1,022 62.3 100.2

(0.074) (0.027) (0.078)

Fiscal performance indicator 2000-

2014

Log tax collection per capita 2005

Tax collecting efficency of local 

bureaucracy

Unsatisfied Basic Needs (UBN) 2005

Infant mortality rate 2005

Terrain plot valuation Gini index 2005

Log population 2005

Terrain plot size Gini index 2005

Secondary enrollment rate 2005

Log municipal GDP per capita 2005

Top 1% land ownership 2005

Literacy rate 1918

Log population 1851
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As before, encomienda’s direct effect is to raise inequality, and its indirect effect is to 

decrease it, although only one of these latter three coefficients is significant. 

Table 10 presents results from the second robustness test, estimated on 25-75% 

common support.  These are also very similar to the original mediation analysis, as well as to 

the first robustness test.  Total effects are significant for the same ten dependent variables – 

further evidence that our main IV results are robust.  As before, indirect effects account for 

the large majority of total effects in nine of these cases.  Regarding direct effects and 

comparing to the 10-90% sample, one coefficient has lost significance (from the 1% level), 

and little more of importance has changed.  As before, the direct effects of encomienda are 

broadly to raise inequality, and its indirect effects are to lower it, with total effects that are 

statistically null.  But only three of these six coefficients are significant, implying evidence 

that is weak.  Results for medium-term outcomes are very similar to table 9. 
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Table 10: Robustness tests of mediation, 25-75% common support 

  
Neighbor-pair fixed effect estimates with robust standard errors (parentheses). Constants and controls not 
reported. Geographic controls include: terrain aptitude index, linear distances to department capital and Bogotá, 
municipal area, elevation above the sea level, latitude, longitude, average rainfall 1980-2014, primary, secondary 
and tertiary river density. All models include geographic controls and department fixed effects. 
*** p<0.01, ** p<0.05, * p<0.1. 

Stepping back from the detail, we interpret these robustness tests as offering strong 

support for the results of our mediation analysis, as well as our main IV analysis.  

Encomienda’s long-run effects on present-day development appear to operate indirectly, via 

the stimulus it provided to growth in local state capacity during the centuries since 

encomiendas were established.  Municipalities that did not have encomiendas developed 

local state institutions much later – in some cases more than three centuries later.  

Encomienda’s direct effects on development outcomes today are small and often 

insignificant.  The head start encomienda provided to affected municipalities in the 

development of governance institutions greatly outweighs any negative effects of the 

institution itself on their development. 

Dependent variable Total Effect Direct Effect Indirect Effect Obs
F 1st stage 

(T on Z)

F 2nd stage 

(M on Z|T)

1. Long-run development

-2.686*** -0.207 -2.479*** 452 42.7 94.1

(0.385) (0.150) (0.534)

-0.876*** -0.113* -0.763*** 452 42.7 94.1

(0.242) (0.060) (0.294)

0.886** -0.059 0.944** 452 42.7 94.1

(0.428) (0.152) (0.481)

0.053*** 0.020*** 0.033** 452 42.7 94.1

(0.014) (0.005) (0.016)

0.458*** 0.054*** 0.404*** 452 42.7 94.1

(0.049) (0.015) (0.054)

2. Long-run inequality

-0.002 0.003*** -0.005 418 42.2 79.8

(0.005) (0.001) (0.005)

0.001 0 0 418 42.2 79.8

(0.005) (0.001) (0.005)

-0.003 0.004*** -0.007*** 358 31.1 68.2

(0.002) (0.001) (0.002)

3. Long-run local state capacity

1.769*** 0.331*** 1.438*** 452 42.7 94.1

(0.188) (0.066) (0.260)

0.018*** 0.003*** 0.015*** 452 42.7 94.1

(0.002) (0.001) (0.002)

0.328*** 0.066*** 0.262*** 464 36.1 73.22

(0.031) (0.015) (0.048)

4. Medium-term outcomes

0.015*** -0.003*** 0.018*** 350 40.7 72.9

(0.002) (0.001) (0.003)

0.197*** 0.227*** -0.03 452 42.7 94.1

(0.067) (0.036) (0.077)

Fiscal performance indicator 2000-

2014

Literacy rate 1918

Log population 1851

Log tax collection per capita 2005

Tax collecting efficency of local 

bureaucracy

Unsatisfied Basic Needs (UBN) 2005

Infant mortality rate 2005

Log population 2005

Terrain plot size Gini index 2005

Secondary enrollment rate 2005

Log municipal GDP per capita 2005

Terrain plot valuation Gini index 2005

Top 1% land ownership 2005
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6. Conclusions 

The Spanish encomienda allowed Spanish colonizers to extract labor from indigenous 

people.  It created strong incentives for landlords to over-work indios.  Many died in the 

fields and down the mines, often still clutching their tools.  Others fled into nomadism in the 

wild to escape it.  Guiding off studies of the long-run effects of slavery and extractive or 

unequal institutions, we might expect areas of Colombia associated with encomienda to 

suffer lower development outcomes today.  But the reverse is true.  Areas where 

encomiendas were granted in 1560 show better development outcomes today across 

economic development, human development, and state capacity dimensions.  Where 

encomienda was more intense, municipal GDP per capita and tax receipts are higher, as are 

secondary school enrolment rates; infant mortality and unsatisfied basic needs are lower; 

populations are larger; and fiscal performance and bureaucratic efficiency are better.  These 

results are robust to different estimation methods and survive a battery of robustness tests 

in 11 geographic factors and estimated probabilities of having encomienda. 

Why would municipalities that suffered encomienda 450 years ago be more 

developed today?  The Spanish conquest destroyed previous indigenous political institutions 

and eventually killed off the lion’s share of the indigenous population.  Surveying a tabula 

made rasa, Spanish conquerors chose to sow the seeds of what would become the colonial, 

and then republican, local state in the places they occupied.  And they occupied places 

where they could establish encomiendas.  They could achieve such ambitious ends because 

during early colonization, conquistadores were powerful men with powerful interests, 

widely recognized as sources of law and order. 

Detailed micro-historical evidence documents that where the Spanish settled, they 

quickly established cabildos, churches, notaries, jails, and other local institutions, and 

invested time and resources in building them up.  Inevitably, many if not most of these 

resources were extracted from indios.  Encomenderos monopolized leading offices in these 

institutions throughout the 1500s and much of the 1600s, and used them to protect their 

wealth and status in society.  Where encomenderos were missing, by contrast, such 

powerful rural interests were absent.  In those places, the institutions of the local state were 

founded far later – many well into the 20th century – and invested in much less.  Over 

centuries, absent or less capable local states mobilized fewer resources, invested less in the 

local economy, and spurred less development than their encomienda neighbors. 
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We test this theory via a mediation exercise using historical data on the presence of 

key institutions of the local state from 1794 and find strong support.  The estimated impact 

of encomienda on economic and human development, and on modern-day state capacity, 

run overwhelmingly via its indirect effect building local state institutions.  Compared to this, 

encomienda’s direct impacts on development outcomes are weak.  This is particularly 

notable for estimates of current local state capacity, where 94-98% of encomienda’s positive 

effects are via the building of the historical state; its direct effects are null.  This finding 

increases confidence in our identified mechanism. 

The claim that colonial state-building might drive current development outcomes is 

less surprising when placed in its historical context.  Recent research shows significant 

economic growth and increasing productive sophistication in colonial Colombia.  The 

institutions that encomienda helped build, and which our 18th century data capture, 

presided over significantly more economic and human development during colonial times 

than is generally assumed.  Viewed in this light, it is less surprising that their descendants 

contribute to greater development today. 

Institution-building and public investment might explain why extractive institutions 

are associated with positive long-term outcomes in Colombia and Java, but negative ones in 

the Congo and Peru.  Both encomienda and the Dutch cultivation system resulted in the 

provision of local public goods that comparable locations lacking them did not receive.  By 

contrast, rubber concessions in the Congo Free State and mita in Peru were more purely 

extractive institutions unassociated with public investment. 

Finally, it is important to note that this study makes no attempt to evaluate the 

broader effects of Spanish colonialism in Colombia.  This would be an inherently speculative 

question, as there is no plausible counterfactual for what might have happened if the 

Spanish had never colonized the region.  Rather, our aim is to assess whether exposure to 

one particular, highly extractive institution changed the development trajectory of affected 

places.  The evidence shows that it did, and for the better.  This finding underlines the role 

of accumulation in long-run development.  Areas lacking encomienda suffered less 

extraction by encomenderos from the 16th century onwards.  But they are worse off today.  

In areas with encomienda, some of the resources extracted were used to build the local 

state, and a stronger state spurred development. 
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Appendix 1: Encomienda and the Construction of the Local State in Colonial Tunja24 

To understand more deeply the roles of encomiendas, cabildos, and corregimientos 

in the construction of the local state, consider how these factors interacted in one of the 

most important cities in colonial Colombia, Tunja, during the first century after it was 

founded.  Lying 145 km northeast of Bogotá in one of the wealthiest and most densely 

populated areas of the highlands, Tunja was the capital of Tunja province during colonial 

times, and is the capital of the department of Boyacá today.  It was founded in August 1539 

by Captain Gonzalo Suárez Rendón and a few of the 170 Spaniards who survived an 

arduous, 11-month expedition of conquest from Santa Marta, south along the Magdalena 

River and up into the highlands, in which 630 of their comrades died of exposure, hunger, 

disease, and attacks by indigenous warriors. 

The conquerors who founded Tunja were granted encomiendas by the Crown as part 

of their reward and promptly formed a cabildo (municipal corporation).  As its first act on 18 

August 1539, it declared the settlement of 20 conquerors in the new city.  The cabildo 

quickly turned its attention to construction, and by 1610 Tunja had 415 buildings, including 

a town hall, various other municipal buildings, a jail with its chapel, 6 churches, 5 convents, 

4 hermitages, a hospital with its church, a windmill, several tanneries and tile factories, and 

390+ private houses or huts (Wiesner 2008). 

Encomenderos made up about 20% of Tunja’s population in the early 1600s.  They 

numbered 79 in 1602, 76 in 1610, and 73 in 1636, falling to 56 in 1690.  These numbers 

refer to Spanish heads of households; a typical encomendero household in Tunja consisted 

of 10-14 people, including family members and live-in servants.  They occupied large 

properties, often compounds with internal courtyards and multiple buildings (Wiesner 

2008). 

The cabildo planned or issued permits for all of this construction, raised funds to 

build public structures, and regulated private activity in the city as it grew.  For example, it 

managed municipal waste, designating 4 ravines as dumps in 1564, and increasing that 

number to 6 ravines in 1577.  It also managed the ejido, a common pasture outside the city, 

regulating what types and how many of each type of “useful animal”, e.g., bulls, cows, 

                                                      
24 This appendix relies extensively on Wiesner’s (2008) carefully researched, empirically rich account of Tunja’s 
development in the 16th and 17th centuries. 
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goats, sheep, and service horses, were permitted to graze there.  Because of its rich 

agricultural land and large indigenous population, Tunja quickly became a leading Spanish 

city in terms of economic and social development in colonial Colombia. 

Like cabildos throughout New Grenada, Tunja’s consisted of two kinds of officials.  

More senior posts were held in perpetuity by local notables, usually encomenderos, who 

effectively purchased them from the Crown.  Less senior posts were elected by permanent 

cabildo members; some examples include the weights and measurements officer, various 

fiscal officers, the protector of indios, and the town crier.  Figure A1.1 provides an 

organigram with more detail on the structure of local government in Tunja during the 17th 

century, including how the cabildo related to officials of the corregimiento. 

The power and social pre-eminence that attached to cabildo membership were 

concentrated amongst the so-called ‘illustrious citizens’ of Tunja, descendants in the main of 

Spanish conquerors, and most of all amongst the subset of them who were encomenderos.  

This is because the awarding of encomiendas and associated distribution of lands implied 

special political rights that distinguished encomenderos from lesser individuals, as legally 

recognized privileges that were additionally sanctioned by custom.  As evidence, consider 

some of the most important authorities that made up the cabildo in the 1500s and 1600s: 

 

• Governor (Regidor) – The most important office in the cabildo, which conferred 

simultaneously great social pre-eminence and great political power.  The title comes 

from regir, to govern or rule, and hence can be loosely translated as ‘city governor’.  

Regidores administered the city, its assets and supplies, ruled over its police and public 

health services, including the certification of doctors and pharmacists, licensed trading 

activities, and ensured the defense of vecinos’ communal rights.  The offices of the 

regimiento were the embodiment of the city before the King and before vecinos, and 

were largely monopolized by encomenderos.  Tunja had 25 regidores in its first 100 

years.  Wiesner (2008) provides detailed information on the occupations of 18 of these: 

13 were in encomenderos, 5 were military captains, and the remaining 7 are unknown.  

The administrative convenience of ‘renunciation’ was used to keep the office of regidor 

in the same landowning family through the generations, via either a son re-purchasing 

his father’s renounced title, or straightforward dynastic transfer. 
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• Judicial Officer and Deputy Judicial Officer (Alcaldes Ordinarios de 1er y 2do voto) – 

Charged with administering justice, both civil and criminal, alcaldes ordinarios and their 

deputies were often referred to popularly as “los Justicias” or “los Jueces”.  These were 

prestigious offices that presided over the cabildo during meetings and public 

celebrations, occupied preferential places during public events, and led city receptions 

for royal visitors.  Much more information on these posts has survived, indicating that all 

but 2 judicial officers during Tunja’s first 100 years, and all but one deputy judicial 

officer, were encomenderos. 

• Royal Ensign / Standard Bearer (Alférez Real) – The alférez’ main responsibilities were 

to retain custody of and exhibit royal arms in a show of loyalty and defense of royal 

honor at any time when this might be called for, including at the cost of the alférez’ life 

if required.  Although anachronistic-sounding to modern sensibilities, the post carried 

great prestige and was highly sought-after in the 16th and 17th centuries.  Unfortunately, 

relatively little information on the holders of these posts during this period has survived 

(Wiesner 2008). 

• Bailiff / Constable (Alguacil Mayor) – The alguacil, his lieutenant, and various helpers 

designated by him, were akin to early police officers, providing public order and law 

enforcement in the city.  We have no information on alguaciles during the 1500s, and 

for only four of the eight alguaciles who span the 1600s.  Of the latter, one was an 

encomenderos and military captain, and the other 3 were all military captains. 

• Trustee (Depositario General) – The municipal official who held all assets in legal 

dispute, and for these services charged 2½ percent of their value.  Relatively little 

information on the holders of these posts has survived to the present (Wiesner 2008). 

• Officer of the Saintly Brotherhood (Alcalde Provincial de la Santa Hermandad) – An 

association established by the Catholic monarchs of Spain in 1476 dedicated to 

punishing highwaymen, bandits, and crimes committed outside the city.  We know that 

at least some of these offices were held by encomenderos, but little information on the 

holders of these posts has survived (Wiesner 2008). 

• Sub-Officers of the Saintly Brotherhood (Alcaldes Ordinaries de la Santa Hermandad; 

Alcaldes Compañeros de la Santa Hermandad) – These were lower-level officials who 

helped their superior officers to repress crime outside the city. They had no voice nor 
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vote in the cabildo, nor rank or privileges comparable to a regidor or judicial officer.  

Some of these positions were held by encomenderos, but notably fewer compared to 

more powerful positions. 

 

These are most of the most important higher-level cabildo officials in Tunja in the 1500s 

and 1600s listed in Figure A1.1 below.  Encomenderos’ domination of the cabildo is evident, 

most notably by monopolizing the most important cabildo offices that ran the city 

government, controlled its assets, services and revenues, regulated trade, doctors, 

pharmacists, and other economic activity, provided justice, and performed important 

ceremonial and symbolic public functions.  It is telling that encomenderos were mostly or 

entirely absent amongst lower-level cabildo offices, such as Fiscal Officers (Mayordomo de 

Rentas y Propios), Weights and Measures Officers and Water Regulators (Almotacen – 

Agua), and Officer for Minor Entities (Alcalde Pedáneos).  Such posts administered rules, but 

did not make them, and were overwhelmingly held by former military officials, tradesmen 

and artisans who did not hold encomiendas. 
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Figure A1.1: Organigram of Tunja Local Government in the 17th Century 
Reproduce this in translation 
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Appendix 2: Colonial Map of New Grenada in 1538 

 

Source: IGAC -Instituto Geográfico Agustín Codazzi. 1890. Atlas Geográfico e Histórico de la República de 
Colombia. 
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Appendix 3: Gold Mining Placebo Test 

 
Robust standard errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 

 
 
We follow Bonilla (2020) in using data from the Colombian Geological Service (SGC in 
Spanish) to identify municipalities’ gold extraction potential.  SGC (2009) combines 
information on historic geochemical anomalies with data from on-site sampling and cluster 
analysis to predict the geochemical anomalies associated with gold deposits. 
 

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

Gold (geological extractive 0.330 0.284 0.00413 0.00212

potential) (0.201) (0.197) (0.00284) (0.00246)

Department dummies NO YES NO YES

Constant 2.672*** -4.920 12.34*** 12.50***

(0.133) (4.048) (0.00871) (0.0285)

Observations 1,976 1,976 1,976 1,976

R-squared 0.089 0.196 0.922 0.923

Log Tributary Indios Log Distance to Sogamoso
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Appendix 4: Balancing Test, Histogram of Covariates 
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Appendix 5: Full-model results – Effects of encomienda on development, inequality and state capacity (table 5) 
 
NP-FE (OLS) 

 
Neighbor-pair fixed effect estimates with robust standard errors (parentheses).  *** p<0.01, ** p<0.05, * p<0.1 
 

VARIABLES

Unsatisfied 

Basic Needs 

2005

Infant 

Mortality 

Rate 2005

Secondary 

Enrollment 

Rate 2005

Log 

Municipal 

GDP per 

capita 2005

Log 

Population 

2005

Terrain Plot 

Size Gini 

Index 2005

Terrain Plot 

Valuation 

Gini Index 

2005

Top 1% land 

ownership 

2005

Fiscal 

Performance 

Indicator 

2000-2014

Log Tax 

Collection 

per capita 

2005

Tax 

Collecting 

Efficency of 

Local 

Bureaucracy

State 

Presence 

Index 1794 

(0-4 scale)

State 

Presence 

Dummy 

1794

Literacy 

Rate 1918

Log 

Population 

1851

-0.186* -0.107*** 0.289** 0.013*** 0.049*** 0.004*** 0.002*** 0.004*** 0.160*** 0.002*** 0.046*** 0.043*** 0.010** 0.000 0.234***

(0.096) (0.041) (0.115) (0.004) (0.007) (0.001) (0.001) (0.001) -0.0381 (0.001) (0.008) (0.008) (0.004) (0.001) (0.029)

0.511*** 0.149*** -0.181** 0.003 -0.0645*** -0.001 -0.001 -0.00109** -0.120*** -0.00172*** -0.0399*** -0.0281*** -0.00588** -0.00360*** -0.0874***

(0.072) (0.031) (0.0722) (0.002) (0.006) (0.001) (0.000) (0.000) (0.027) (0.000) (0.006) (0.006) (0.003) (0.001) (0.019)

-0.00380***-0.000953*** 0.002** 0.000** 0.000*** 0.000 0.000 0.000 0.001*** 0.000*** 0.000*** 0.000*** 0.000 0.000*** 0.001***

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.000*** 0.000** 0.000* 0.000** 0.000*** 0.000 0.000 0.000 0.000 0.000*** 0.000*** 0.000*** 0.000 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.147 -0.019 -0.165 -0.002 0.001 0.001* 0.001* 0.000 0.023 0.000 -0.007 -0.007 -0.003 -0.001 -0.0655**

(0.120) (0.051) (0.119) (0.004) (0.008) (0.001) (0.001) (0.001) (0.045) (0.001) (0.009) (0.009) (0.004) (0.001) (0.030)

0.000 0.000 0.000 0.000 0.000 0.000** 0.000** 0.000 0.000 0.000 0.000 0.000 0.000 0.000* 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.00 0.000 0.000 0.000 0.000 0.000* 0.000*** 0.000 0.000 0.000 0.000 0.000 0.000 0.000** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.001* 0.001** 0.000 0.000 0.000*** 0.000*** 0.000* 0.000*** 0.001*** 0.000 0.000*** 0.000** 0.000*** 0.000* 0.000***

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.003*** 0.001 -0.00334*** 0.000** 0.000 0.000 0.000** 0.000 -0.00130*** 0.000*** 0.000*** 0.000*** 0.000* 0.000 0.000

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.0257 -0.011 -0.020 -0.001 -0.00543** 0.000 0.000 0.000 -0.012 0.000 -0.00739*** -0.003 -0.001 0.000 -0.004

(0.028) (0.015) (0.037) (0.001) (0.003) (0.000) (0.000) (0.000) (0.010) (0.000) (0.002) (0.003) (0.001) (0.000) (0.009)

-0.0281 -0.002 0.003 0.000 0.001 0.000 0.000 0.000 0.013 0.000 0.002 0.002 0.000 0.000 0.001

(0.038) (0.016) (0.039) (0.001) (0.002) (0.000) (0.000) (0.000) (0.012) (0.000) (0.003) (0.003) (0.001) (0.000) (0.009)

0.0169 -0.007 -0.007 0.001*** -0.001 0.000 0.000 0.000 -0.00760** 0.000 -0.001 0.000 0.000 0.000*** 0.004

(0.011) (0.006) (0.010) (0.000) (0.001) (0.000) (0.000) (0.000) (0.003) (0.000) (0.001) (0.001) (0.000) (0.000) (0.003)

-1.264** -0.277 0.637 0.037* -0.015 -0.00890*** -0.003 0.003 0.302* 0.002 0.082** 0.037 0.017 0.012*** 0.019

(0.534) (0.193) (0.512) (0.019) (0.032) (0.003) (0.003) (0.003) (0.171) (0.002) (0.039) (0.037) (0.018) (0.004) (0.132)

-2.281** -0.200 5.041 -0.006 -0.075 -0.013 -0.009 0.017 0.499 -0.006 -0.222 -0.186 -0.141 0.002 -0.083

(1.100) (0.735) (3.579) (0.057) (0.156) (0.012) (0.009) (0.021) (0.518) (0.006) (0.195) (0.130) (0.092) (0.012) (0.542)

-2.634 -2.825 23.92*** -0.075 0.337 -0.009 0.035 0.084** -1.161 0.008 -0.230 -0.732 -0.431* -0.026 4.357**

(8.247) (3.063) (7.391) (0.356) (0.468) (0.052) (0.048) (0.040) (3.384) (0.027) (0.702) (0.465) (0.224) (0.074) (2.014)

9.579 8.704* -34.04** -1.145** -0.853 0.074 -0.057 -0.061 2.794 0.106 -2.285** -0.526 -0.298 0.211* -1.345

(10.83) (4.544) (14.31) (0.578) (0.724) (0.076) (0.068) (0.065) (4.581) (0.078) (1.161) (0.751) (0.394) (0.118) (3.384)

Department fixed effects YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Observations 1,814 1,814 1,814 1,814 1,814 1,684 1,684 1,462 1,814 1,814 1,666 1,814 1,814 1,302 1,814

R-squared 0.819 0.790 0.691 0.805 0.807 0.698 0.740 0.708 0.701 0.674 0.722 0.630 0.610 0.713 0.675

Terrain aptitude

Primary river density

Secondary river density

Tertiary river density

Distance to Bogotá^3

Municipal area (km2)

Elevation above sea level

Latitude

Longitude

Average rainfall 1980-2014

Log tributary indios

Distance to department capital (km)

Distance to department capital^2

Distance to department capital^3

Distance to Bogotá (km)

Distance to Bogotá^2
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NP-FE with IV 

 
Neighbor-pair fixed effect estimates with robust standard errors (parentheses).  *** p<0.01, ** p<0.05, * p<0.1 

 

VARIABLES

Unsatisfied 

Basic Needs 

2005

Infant 

Mortality 

Rate 2005

Secondary 

Enrollment 

Rate 2005

Log 

Municipal 

GDP per 

capita 2005

Log 

Population 

2005

Terrain Plot 

Size Gini 

Index 2005

Terrain Plot 

Valuation 

Gini Index 

2005

Top 1% land 

ownership 

2005

Fiscal 

Performance 

Indicator 

2000-2014

Log Tax 

Collection 

per capita 

2005

Tax 

Collecting 

Efficency of 

Local 

Bureaucracy

State 

Presence 

Index 1794 

(0-4 scale)

State 

Presence 

Dummy 

1794

Literacy 

Rate 1918

Log 

Population 

1851

-2.842*** -0.697* 1.301** 0.029 0.380*** -0.002 0.001 0.000 1.650*** 0.016*** 0.349*** 0.365*** 0.124*** 0.017*** 0.283***

(0.609) (0.359) (0.531) (0.018) (0.057) (0.008) (0.006) (0.002) (0.215) (0.002) (0.054) (0.045) (0.016) (0.003) (0.109)

0.063 0.0495 -0.010 0.006 -0.009 -0.002 -0.001 -0.00184*** 0.131** 0.001 0.012 0.026** 0.013*** -0.001 -0.0792***

(0.136) (0.068) (0.115) (0.004) (0.013) (0.001) (0.001) (0.001) (0.055) (0.001) (0.012) (0.010) (0.004) (0.001) (0.026)

0.000 0.000 0.000 0.000** 0.000 0.000 0.000 0.000** -0.00158*** 0.000 0.000* 0.000** 0.000*** 0.000 0.001***

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.000 0.000 0.000 0.000** 0.000 0.000 0.000 0.000 0.000*** 0.000* 0.000** 0.000** 0.000*** 0.000* 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.281* 0.011 -0.216* -0.002 -0.015 0.002* 0.001* 0.000 -0.052 -0.00113* -0.016 -0.023 -0.009 -0.00216* -0.0680**

(0.151) (0.055) (0.124) (0.004) (0.014) (0.001) (0.001) (0.001) (0.0669) (0.001) (0.014) (0.014) (0.006) (0.001) (0.030)

-0.001 0.000 0.000 0.000 0.000 0.000** 0.000** 0.000 0.000139 0.000 0.000 0.000* 0.000** 0.000** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.000 0.000 0.000 0.000 0.000 0.000** 0.000*** 0.000 0.000 0.000 0.000 0.000** 0.000** 0.000** 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.003*** 0.001** -0.001 0.000 0.000** 0.000** 0.000 0.000*** 0.000 0.000* 0.000** 0.000 0.000 0.000*** 0.001***

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.002 0.000 -0.00301*** 0.000** 0.000 0.000 0.000** 0.000 -0.001 0.000 0.000** 0.000 0.000 0.000* 0.000

(0.001) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

0.008 -0.015 -0.013 -0.001 -0.003 0.000 0.000 0.000 -0.001 0.000 -0.005 -0.001 0.000 0.001 -0.003

(0.037) (0.016) (0.038) (0.001) (0.004) (0.000) (0.000) (0.000) (0.0171) (0.000) (0.004) (0.004) (0.002) (0.000) (0.009)

-0.0868* -0.015 0.025 0.000 0.009** 0.000 0.000 0.000 0.046** 0.000 0.009* 0.009** 0.003 0.000 0.002

(0.047) (0.019) (0.041) (0.001) (0.004) (0.000) (0.000) (0.000) (0.020) (0.000) (0.005) (0.004) (0.002) (0.000) (0.010)

-0.016 -0.0145** 0.006 0.001*** 0.004*** 0.000 0.000 0.000 0.011* 0.000** 0.003* 0.004*** 0.001*** 0.000 0.004

(0.015) (0.007) (0.012) (0.000) (0.001) (0.000) (0.000) (0.000) (0.006) (0.000) (0.002) (0.001) (0.001) (0.000) (0.003)

-0.948 -0.207 0.516 0.035* -0.055 -0.00757** -0.003 0.004 0.125 0.001 0.065 -0.002 0.003 0.011** 0.014

(0.679) (0.217) (0.533) (0.019) (0.058) (0.004) (0.004) (0.003) (0.290) (0.003) (0.060) (0.057) (0.023) (0.005) (0.129)

-3.517* -0.475 5.512 0.001 0.079 -0.015 -0.009 0.0165 1.192 0.001 -0.120 -0.036 -0.088 0.002 -0.060

(2.037) (0.797) (3.733) (0.058) (0.224) (0.012) (0.009) (0.022) (1.021) (0.012) (0.247) (0.186) (0.097) (0.016) (0.528)

7.604 -0.551 20.02*** -0.136 -0.936 0.014 0.041 0.0989** -6.904* -0.046 -1.048 -1.972** -0.871** -0.047 4.169**

(9.115) (2.933) (7.068) (0.359) (0.903) (0.060) (0.052) (0.044) (3.806) (0.039) (0.750) (0.919) (0.377) (0.095) (2.004)

-1.845 6.167 -29.68** -1.077* 0.568 0.036 -0.067 -0.085 9.203 0.166* -2.054 0.857 0.192 0.190 -1.134

(12.76) (4.642) (13.04) (0.568) (1.489) (0.091) (0.076) (0.068) (6.844) (0.094) (1.269) (1.413) (0.559) (0.139) (3.354)

Department fixed effects YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES

Observations 1,814 1,814 1,814 1,814 1,814 1,684 1,684 1,462 1,814 1,814 1,666 1,814 1,814 1,304 1,814

R-squared -0.405 0.070 0.088 0.275 -0.82 0.214 0.187 0.153 -1.304 -0.691 -1.074 -1.337 -0.704 -0.308 0.255

Terrain aptitude

Primary river density

Secondary river density

Tertiary river density

Distance to Bogotá^3

Municipal area (km2)

Elevation above sea level

Latitude

Longitude

Average rainfall 1980-2014

Log tributary indios

Distance to department capital (km)

Distance to department capital^2

Distance to department capital^3

Distance to Bogotá (km)

Distance to Bogotá^2
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Appendix 6: Methodology for Mediation Analysis 

The mediation analysis seeks to distinguish between the direct effects of 

encomienda on modern-day development outcomes, and indirect effects via encomienda’s 

contributions to building local state capacity during intervening centuries.  For the latter, we 

use historical data on colonial state presence from Durán y Díaz (1794) described in the 

main text.  We follow a methodology developed by Dippel et al. (2018). 

We run two sets of IV regressions using the NP-FE methodology explained above.  In 

the first set of regressions, our independent variable log tributary indios (S) is instrumented 

with the distance to Sogamoso (G), and the previous medium-term outcome, state capacity 

in 1794, is now our mediating variable (C), which becomes the dependent variable. 

First Stage:  𝑆 = 𝛽1𝐺 + 𝛽2𝑥 + 𝜖 (3.1) 

Second Stage:  𝐶 = 𝛼1�̂� + 𝛼2𝑥 + 𝑣 (3.2) 

Where �̂� stands for the estimated values of S in the first stage. 

In the second set of regressions, the mediator C becomes the endogenous variable 

and is instrumented with G. The dependent variable is the outcome of interest (Y), and log 

tributary indios is included as a control. 

First Stage:  𝐶 = 𝜂1𝐺 + 𝜂2𝑆 + 𝜂3𝑥 + 𝜖 (3.3) 

Second Stage: 𝑌 = 𝜃1�̂� + 𝜃2𝑆 + 𝜃3 + 𝑣 (3.4) 

Where �̂� stands for the estimated values of C in the first stage. 

By replacing equation (3.2) into (3.4) we obtain the direct effect 𝜃2 of having 

encomienda on outcomes Y, and the indirect effect 𝜃1 ∗ 𝛼1 produced through the mediator.  

Comparing the magnitude and significance of these two effects reveals the extent to which 

16th-century encomienda affects modern-day outcomes via the building of local state 

capacity during intervening centuries. 
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Figure 6.1: Estimated probability distribution of having encomienda 

 

 
 




