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ABSTRACT

The Inca Empire was the last of a long series of highly developed cultures in pre-colonial South 
America. It stretched across parts of the current territories of Argentina, Bolivia, Chile, Colombia, 
Ecuador and the whole of Peru. The Inca Road was its 30,000-kilometer-long transportation 
system. The aim of this study is to identify its long-term impact on current development in Peru. 
Our results show that the long run effect of the Inca Road includes increases in wages and 
educational attainment, a reduction of child malnutrition and an increase in children’s mathematics 
test scores. We also find that these effects are around 20% greater for women and explore the 
mechanisms that may account for this pattern.
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1. INTRODUCTION 

 

The Inca Empire was the last and greatest in a long series of highly developed cultures in 

pre-colonial South America. It governed a population of  some 12 million people and 

stretched across parts of the current territories of Argentina, Bolivia, Chile, Colombia and 

Ecuador and the whole of  Peru. Its capital was Cusco, Peru. In 1532, the Inca Empire 

was conquered by the Spanish when Francisco Pizarro executed the last Inca emperor. As 

in every case when one peoples or civilization conquers another, the arrival of the 

Spaniards was a protracted and troubled process. The Incas put up resistance during the 

following 300 years, especially in the Andes (Hyslop, 2014). Thanks to their tenacious 

struggle to keep their indigenous cultures alive, some Incan customs, institutions and 

infrastructure have survived to the present day. As just one example, the language of the 

Incan Empire –Quechua– is the second most commonly spoken language in Peru today and 

is used by around 20% of the current population. The political boundaries of the Empire 

are still the basis of many modern-day provinces and districts, and part of the Empire’s 

Road system is still used today as a transport and communications network (Hyslop, 2014). 

The Inca Road has played a particularly important part in the region’s history. Not only 

did it play a major role during the Inca Empire, but it was also a key component of the 

economy when most of South America was under Spanish rule. Unlike the Inca’s 

agriculture or language, the Spaniards incorporated the road system into their trade-based 

economy and merged it with their own institutions. It was thus a linchpin of the colonial 

economy in the new world (Glave, 1989). 

In view of the role that the Inca Road has played in both the past and present, it is 

striking that its impact on current development has not been studied in greater depth, 

especially since the economic literature has increasingly documented that historical 

infrastructure can have long-lasting effects (Bleakley and Lin, 2012; Jedwab, Kerby and 

Moradi, 2017; Bertazzini, 2018). In this paper, we provide the first empirical analysis of 

the long-term effects of the Inca Road on regional development. Our results show that the 

historical presence of the Inca Road has improved educational, development and labor 

outcomes: it has increased the average level of educational attainment by 1 year and 

decreased stunting among children by around 8%. Our results also show that the long-term 

effect of the existence of the Inca Road has been to boost average hourly wages by around 

10% and to reduce informality by 6 percentage points. Moreover, we find that the effects 

are larger among women. 

These estimates should be understood as reflecting the total effect of proximity to the 

Inca Road, which includes the possibility of a direct effect as well as various indirect 

channels. The presence of the road may have shaped patterns of settlement, exchange, and 



 

local development in ways that persisted over time even in the absence of specific 

mediating factors. In addition, we identify two indirect mechanisms that help explain this 

persistence: greater provision of public goods and the establishment of more secure 

property rights in areas where Spanish settlers concentrated following the colonial mining 

boom. 

We also explore how the long-term effects of the Inca Road may have shaped outcomes 

for women. Historical accounts indicate that indigenous women living near the road took 

on prominent roles in the colonial trade economy. These expanded responsibilities led 

women to engage more with market activities and colonial institutions, which may have 

contributed to lasting improvements in their labor outcomes and empowerment. 

Our study contributes to the literature on ancient infrastructure’s long-run impact on 

economic development (Spolaore and Wacziarg, 2013; Nunn, 2014; and Ashraf and Galor, 

2018). This literature has largely been concerned with the impact of the provision of public 

goods over long periods of time. Dalgaard et al. (2019), for instance, explore the link 

between infrastructure investments made during antiquity and economic activity in Rome. 

They identify the emergence of market towns from the early medieval period to the modern 

era as a robust and economically meaningful mechanism that reflects the persistent effects   

of the Roman road network on economic activity. Banerjee et al. (2018) investigate the 

effects of access to transportation infrastructure on economic development during the two 

decades of rapid GDP growth that occurred in China after it opened up to world trade and 

undertook market reforms. They find that regions closer to historical transportation 

networks have higher levels of GDP per capita, greater income inequality, a larger number 

of firms and higher average profits. Along these same lines, Bosker et al. (2013), who study 

determinants of urban growth between 800 and 1800 CE, document their finding that cities 

located at intersections of Roman roads expanded in Europe, but not in North Africa or the 

Middle East. 

The role of pre-colonial forms of organization has received attention in the 

development literature (see Michalopoulos and Papaioannou, 2013; Angeles and Elizalde, 

2017). Yet, empirical studies have predominantly focused on colonial-era institutions. In 

Africa, much of the literature centers on colonial legacies such as borders, extractive 

institutions, and legal systems (see Acemoglu, Johnson, and Robinson, 2001; Nunn, 2008; 

Nunn and Wantchekon, 2011; Michalopoulos and Papaioannou, 2016; Bolt and Bezemer, 

2009). In Latin America, the focus has similarly been on the enduring effects of colonial 

institutions, including forced labor regimes, land tenure systems, and patterns of political 

and economic extraction (see Acemoglu, Johnson, and Robinson, 2001, 2002; Dell, 2010). 

The rest of the paper is organized as follows. Section 2 provides a historical overview. 



 

Section 3 presents the data and the identification strategy that were used, along with some 

suggested mechanisms. Section 4 looks at women’s empowerment as another possible 

long-term outcome of the existence of the Inca Road. Section 5 concludes the study.  

 

2. HISTORICAL OVERVIEW 

 

2.1. The Inca Empire 

The Inca Empire arose in the second half of the 15th century. It was the last and most vast 

dominions in a long series of highly developed pre-colonial cultures and states that 

emerged in the Andes of South America. Its capital was located in Cusco, residence of 

the Inca rulers. According to Beck (1979), the Inca Empire originated in the Sacred Valley 

of the Incas, also known as the Urubamba Valley, near Cusco after the Incas defeated the 

Chancas. In the wake of that victory, the conquest of neighboring peoples was begun and 

pursued by different Inca Emperors over the next 100 years or more. 

The Inca Empire expanded rapidly (Rostworowski, 1999) by peaceful means. It entered 

into reciprocal relationships with the leaders of other communities, and those leaders usually 

accepted the conditions offered to them in exchange for protection. The Empire taxed its 

conquered populations, with that tax being paid mainly in farm products and labor for 

construction and maintenance of public goods. The economic system of the Inca Empire 

was based on agriculture and livestock (Pease, 2007). 

In such an exchange-based economy, a communications network was of key 

importance. This network was the main road system of the Inca Empire, known as the “Inca 

Road”. It covered around 30,000 kilometers and ran through parts of Colombia, Ecuador, 

Peru, Bolivia, Chile, and Argentina. It was a complex transportation and communications 

system which was also a ubiquitous symbol of the Inca Empire’s power and authority 

(Hyslop, 2014). One interesting feature of the Inca Road was the presence of tambos. As 

the people who used the roads had to walk long distances from one community to another, 

the Empire set up small warehouses called tambos next to the road every 15 or 20 km (see 

Figure 1). Traveling officials, messengers (chasquis) and troops were given food and water 

at these warehouses. The Inca were not a commercial society, and these provisions were 

therefore not sold but rather simply distributed. 

The location of the Inca Road was determined by social, economic, and geographical 

factors.   One of those factors was the Empire’s need to be able to reach the communities 

that it had conquered. The road system was intended to facilitate the movement of troops, 

official travelers and messengers (chasquis) from and to these different communities, so 

the road was constructed to pass close by important towns. Another purpose was for the   



 

transportation of goods such as metals and farm products, so the system incorporated      the 

routes required to reach all key production sites. The Empire also avoided certain kinds of 

geographic regions: deserts (stretches of more than 100 km in length where there was no 

water, high elevations (over 5,000 meters above sea level) and  rivers. The roads were 

straight wherever possible in order to shorten the distances between one location and 

another (Hyslop, 2014). The  construction and placement of the roads were therefore by no 

means random but instead followed specific geographic and economic patterns that 

correlated with the  pre-road development of the Empire. 

The Spanish Crown’s conquest of the Inca Empire in 1532-1533 turned the Incas and 

the peoples that they had subjugated into a source of free labor for the Spaniards. The 

Crown grouped the indigenous population into settlements (reducciones), each of which 

was placed under the charge of a Spanish official. That official could then use that labor 

force for farming or silver mining (Glave, 1989), which soon became leading economic 

activities. By royal decree, one seventh of the indigenous population was put to work in 

the mercury mines at Huancavelica and the silver mines in Potosí. This forced labor system 

was known as the mining mita. The newly created cities near these mines required 

consumer products, and agriculture therefore shifted from being an activity that was 

primarily for own consumption to a commercial one. The Spanish used the indigenous 

labor force to produce a wide range of goods, such as grains, coca and wine, in large 

quantities. To bring the products to the cities, the new trade-based economy required an 

efficient road system, and the Inca Road, with its tambos, was the basis for it (Glave, 1989). 

The fact that the Inca Road was of crucial importance not only during the Inca Empire but 

also during the 300 years of Spanish colonization that followed it suggests that it may well 

have had a long-lasting effect on the development of the region. 

 

2.2. The Inca Road 

The period of the Inca Empire. Once the Incas had begun to conquer other regions of 

South America, they also came to control road construction. From that time on, the road 

network expanded exponentially     until it came to cover as much as possibly 60,000 

kilometers. These great road works were begun by the express order of the Inca Pachacutec. 

He saw that roads were needed to maintain control over the Empire’s conquered territories, 

and that control was secured by enabling officials and troops to move more quickly to where 

they were needed. Yet the road network was essential not only to permit the movement of 

armies and officials but also to facilitate the mobilization of the mitimaes (ethnic groups 

relocated by the Incas as a matter of policy), the transport of products to Cusco that had 

been harvested in territories conquered by the       Incas (which were stored in the tambos along 

the way) and the work of messengers (chasquis) (Rostworowski, 1988). 



 

 

The colonial period. The Inca Road was built to serve the Inca Empire’s political and 

military interests. Trade did not exist at the time that the road system was built, so the 

system did not originally have a commercial purpose, but that quickly changed with the 

arrival of the Spaniards in 1532. One of the Spanish Crown’s main economic objectives 

was to mine gold and silver and export it to Europe (Glave, 1989). As a result, the 

burgeoning mining industry that arose during the early years of the colonial period was 

accompanied by a trade boom (mainly trade in food) centered around the newly founded 

highland mining cities of Huancavelica and Potosí.2 Before the Spaniards’ arrival, the Inca 

had practiced subsistence farming; communities were located in fertile areas and grew 

enough food crops to meet the needs of their members and to barter for the produce of 

other communities. The Incas did not have a currency. After the Spanish Conquest, one 

seventh of the indigenous population was relocated to these cities to work in the mines.     

The Spaniards who were placed in charge of the mining economy also relocated there, 

giving rise to a demand for a range of agricultural products, such as grains, coca and wine, 

that were produced at lower altitudes. This created a market for these products that spanned 

the territory controlled by the Spanish. 

 

3. THE INCA ROAD AND DEVELOPMENT 

 

We estimate the long-term effect of the Inca Road by testing whether residence close to 

the road has influenced today’s development outcomes. 

 

3.1. Data 

Our first source of data is a map provided by the Ministry of Culture of Peru of the original 

Inca Road that dates back to the pre-colonial period. As shown in Figure 1, the road (in 

yellow) crossed the country vertically from north to south. The triangles on the map show 

the positions of the tambos, (small public warehouses), which have been georeferenced 

from aerial photos. 

To estimate the long-term effects of the presence of the Inca Road, we construct a 

treatment variable that       reflects whether a person lives close to the route of the Inca Road 

or not.  In order to do this, we divide Peru’s territory into grids cells and assign a value 

of 1 to grid cells crossed by     any portion of the road system (our treatment group) and a 

value of 0 to the adjacent cells (our control group). 

 
2 During the period of the Inca Empire, mining did exist, but silver and gold had only an ornamental use.  

 



 

To measure development outcomes, we use three independent datasets. Our outcomes 

of interest are measures of schooling, labor, and health. First, to obtain schooling and labor 

outcomes, we use the results on living conditions from the representative National 

Household Survey (ENAHO) carried out by the National Institute of Statistics and 

Informatics of Peru (INEI) for the period from 2007 to 2017. Sampling of households is 

done at the regional level, which is the country’s first-level administrative division. We use 

a pooled cross-sectional dataset to obtain observations and representativeness at a more 

disaggregated level. Data since 2007 is used because that was the first year that the survey 

included the latitude and longitude of each household’s block in urban areas and town      

in rural areas, which allowed us to georeference each household’s location. We focus on 

ENAHO’s labor (hourly wages) and schooling (years of schooling) modules for our main 

outcomes of interest. This data is collected for individuals over 15 years of age (the legal 

working age in Peru). As we are dealing with a pooled dataset, wages are adjusted by 

inflation and expressed in 2007 Peruvian soles. We also take other sociodemographic 

controls from ENAHO, such as the main language spoken by an individual, age and 

relation to the head of household. 

 



 

Figure 1: Route  o f  the  Inca Road in Peru 

 

We then use a microcensus dataset, the 2005 National Height Survey, which is 

conducted by the Ministry of Education in the country’s schools. According to the World 

Health Organization, children are classified as malnourished if their height is more than 

two standard deviations below that of their age-cohort median. This data yields a 

measurement of stunting, which is also related to development. Another microcensus 

dataset from the Ministry of Education, the 2015 National Student Census, is also used. 

Every student enrolled in the second grade of primary school (ages 7-8) must take a 

mathematics test and a language test. We use standardized mathematics scores as another 

development outcome. 

For each of these three datasets, we georeference the household’s or school’s location 

and determine whether individuals live or study in an area close to what was once the Inca 

Road. This allows us to merge our treatment variable with our development outcomes. 

Finally, working with spatial data requires the use of geographic controls to account 



 

for potential confounders (i.e. geographic variables that correlate with the Inca Road and 

may also correlate with development outcomes). Specifically, we include controls for 

elevation, slope and the distance to rivers. To obtain the elevation, we use NASA’s Shuttle 

Radar Topography Mission (SRTM) data on elevation for 30 arc-second by 30 arc-second 

(approximately 1 km by 1 km) grid cells. Elevation data is sufficient to derive slope data 

at the same resolution. We then collapse the SRTM data to obtain an average of the 

elevation and slope at our grid cell level. Elevation is measured in meters above sea level, 

and slope is measured in degrees. To obtain the shortest distance to a river, we use the 

hydrographic map of the National Water Authority of Peru, which plots the location of 

every river in the country. We then construct a variable which accounts for the shortest 

distance from the household’s block to a major river. This variable is measured in 

kilometers. 

 

3.2 Empirical Strategy 

In order to estimate the long-term effects of the Inca Road, we construct a valid     

counterfactual for the households classified as having been impacted by it. We do so by 

delimiting our study area based on the areas in the proximity of the Inca Road where all 

relevant development characteristics prior to the road system’s construction were similar. 

In order to use this approach, we need to define our sampling strategy. We explore areas 

of different sizes and ultimately divide the territory of Peru into grid cells measuring 10 

x10 km, 15 x 15 km, 20 x 20 km and 25 x 25 km. Our main focus is on the 20 x 20 km grid 

cells, however, because this is the average size of the districts, which are the smallest 

administrative division in Peru. Thus, we expect the impacts of the Inca Road (if any) to 

be spread across an area equivalent to the area of a district. We   use the other grid cell 

sizes to explore the robustness of our results. 

Figure 2 shows our empirical strategy in graphic form using the ENAHO dataset. We 

define grid cells crossed by the road as the treatment group (in red) and adjacent grid cells 

as the control group (in green). Households (in blue) that are located within the treatment 

grid cells become our sample of treated households and those located in the control grid 

cells become our control households. 

 

 

 

 

 



 

g 
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Figure 2: Treatment and Control Groups in the proximity of the Inca Road 

 

Empirically, we implement this approach by estimating the following regression model:  

 

𝑦𝑖𝑔 = 𝛼0 + 𝛼1𝑅𝑜𝑎𝑑𝑔 + 𝑋𝑔
𝐺′

+ 𝑋𝑖
𝐷′

Π + 𝜖𝑖𝑔  (1) 

where 𝑦𝑖𝑔 is the development outcome of interest for individual 𝑖 living within the grid 

cell 𝑔. 𝑅𝑜𝑎𝑑𝑔 is an indicator variable that takes the value of 1 if the individual lives in a 

treated grid cell. 𝑋𝑔
𝐺  is a vector of the geographic covariates of the grid cell 𝑔 (i.e. elevation, 

slope and density of rivers) and 𝑋𝑖
𝐷 is a vector of the demographic variables for individual 

𝑖 (i.e. age, gender and ethnicity).  The parameter of interest is 𝛼1, which captures the long-

term effect of the presence of the Inca Road on the outcome of interest. 

After defining our grid cells, in order for 𝛼1 to be identified, we need to ensure that the 

pre-treatment characteristics in terms of development outcomes of our treatment and 

control grid cells are similar. Thus, we now test for differences in observable characteristics 

that may have affected the pre-Inca-Road economic development and demographics of the 

treatment and control communities. 

It has been established that agriculture was the most important economic activity of the 

Incas (see the extensive work of Murra (1956) and Hyslop (2014) on the Inca economy) 



 

and that the main environmental factors that influence the productivity of agricultural crops 

are soil quality (nutrients and access to water sources)  and climate (temperature and 

precipitation) (see Chang, 1968, and Howden et al., 2007, among others). Climate 

conditions, in turn, are mainly determined by an area’s altitude, longitude and latitude. As 

geographic characteristics are hard to modify, we argue that areas with similar geographic 

characteristics —and thus similar agricultural productivity levels— had similar levels of 

development before the Inca Road was built. 
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In Table 1, we compare the average value of environmental characteristics across the 

treatment and control groups. These estimates already control for latitude and longitude, 

since we have chosen adjacent grid cells, so we focus on elevation, slope and density of 

rivers. The figures for elevation are the average elevation of the grid cell, measured in 

meters above sea level; those shown for slope are the average values of the slope in the 

grid cell, which is measured in degrees; and the values shown for the density of rivers 

denote the combined length (in kilometers) of the watercourses of all sizes in the grid cell. 

Overall, we find that differences in geographic conditions are not statistically 

distinguishable across the treatment and control groups, which suggests that pre-treatment 

development trends for the two groups were probably similar. There are relatively small 

but nonetheless significant differences in the average slopes for the 15 x 15 km, 20 x 20 

km, and 25 x 25 km grids cells. To account for these differences, we include slope as a 

control in our estimates. 

It is important to point out that environmental conditions —especially access to fresh 

water— predicted not only development levels but also demographic trends. Cook (1981), 

a historian who has studied the pre-Conquest population of Peru extensively, argues that 

“the density of the [Inca] population was ultimately limited by the environment’s ability to 

sustain them”. Table 1 shows that differences in the density of rivers are not distinguishable 

across the treatment and control groups. We further test these differences by calculating 

the shortest distance from the center of the grid cell to the closest river and the mean of the 

shortest distance from current households’ locations to the closest river at the grid cell 

level. For these measures, we also find that differences across the treatment and control 

grid cells are not statistically distinguishable, suggesting that the distribution of the 

population is homogeneous throughout our sample. 

We also address the potential concern that the colonial mining mita, studied in Dell 

(2010), may confound our estimates. While the mita is often viewed as a major institutional 

shock with persistent effects on development, recent evidence by Abad and Maurer (2025) 

challenges this interpretation. Their study introduces three key differences relative to Dell 

(2010). First, they extend the analysis to the entire territory of modern Peru, rather than 

focusing on a subset of the southern Andes. This is the area that matters in relation to our 

study. Second, they broaden the scope of forced labor institutions considered, including 

both the mining mita and the encomienda, rather than limiting attention to mita obligations 

to Huancavelica and Potosí. Third, they identify treatment at the level of individual colonial 

settlements, whereas Dell assigns exposure based on larger political units. This permits a 

more granular mapping of historical institutions to modern outcomes by linking settlements 

directly to present-day districts and avoiding heterogeneity within broad administrative 

categories. 



 

 

These differences result in distinct findings. When Abad and Maurer define forced 

labor exposure at the level of individual colonial settlements and expand the analysis to the 

full national territory, they find no evidence of long-term differences in literacy, which 

both studies use as an outcome to capture regional development. In this specification, the 

negative effects reported in Dell (2010) do not emerge, and any potential impact of forced 

labor institutions appears to dissipate from the nineteenth century onward. This suggests 

that the persistence identified in Dell’s study may be sensitive to both the definition of 

treatment and the spatial frame of analysis. Additionally, the geographical focus of Dell’s 

study overlaps only marginally with the area traversed by the Inca Road and does not 

include the Cusco region, which served as the political ceremonial core of the Inca Empire.3 

 

3.2. Results 

Table 2 reports the association between the Inca Road and current development outcomes. 

Based on the pooled household survey dataset, Column 1 shows a positive and statistically 

significant relationship between the Inca Road and hourly wages, with residence within 20 

km of the Inca Road increasing hourly wages by around 10.5% (standard error = 3.7%) in 

2007-2017. This effect is as large as that of an additional year of schooling. The 

specification is estimated at the worker level and includes survey year fixed effects, 

regional fixed effects and demographic controls (i.e. gender, age, and schooling).  

To ensure that we are actually capturing the effect of the Inca Road and not the effect 

of other geographic variables, we include the average elevation and slope, as well    as the 

density of rivers in the 20 x 20 km grid cell. Our estimate remains statistically significant 

and economically relevant after the inclusion of these geographic variables, which 

indicates that they are not driving our results (see Column 2). This finding is also robust 

when using the 10 x 10, 15 x 15 and 25 x 25 km grid specifications (see Table A1 in the 

appendix). 

Along the same lines, Columns 3 and 4 (based on census data) show a negative and 

significant relationship between the Inca Road and child malnutrition, which is an 

informative measure of living standards. For children between 6 and 9 years of age, 

attendance at a school located within 20 km of the Inca Road reduced the probability of 

being malnourished by 3.5 percentage points (standard error =1.1 pp), a reduction of 

around 8%, in 2005. The base specification (Column 3) is estimated at the school level and 

includes regional fixed effects. As with wages, estimates are robust to the inclusion of 

 
3 Appendix Figure A1 shows the spatial extent of the Inca Road as analyzed in our study, the region covered by Dell 

(2010), and the broader area historically affected by the mita. 



 

geographic controls (see Column 4) and to different grid cell size specifications (see Table 

A1). 

Using pooled household survey data and the national mathematics assessment scores, 

Columns 5-8 report a positive effect of proximity to the Inca Road on educational 

outcomes. Estimates are significant and economically relevant. For instance, residence 

within 20 km of the Inca Road increases schooling by 1.64 years (standard error = 0.34); 

this is a sizeable increase, since it is equivalent to 22% of the average years of schooling 

of our sample (7.41 years). Moreover, attendance at a school located within 20 km of the 

Inca Road increases the math test scores of 7-year-olds by 0.256 standard deviations. These 

estimates are robust to the inclusion of geographic controls and (see Table A2) to 10 x 10, 

15 x 15 km and 25 x 25 km grid specifications. 

We further adjust the standard errors to account for spatial correlation in error terms, 

following Conley (2008). This step addresses the potential for development characteristics 

of geographically proximate households to be similar, due to shared access to labor markets 

and schooling systems. For calculating spatial weights, we employ a Bartlett kernel within 

a 10km radius, under the assumption that the influence of households on each other 

diminishes linearly with distance. Beyond this radius, we assume no influence exists (i.e., 

households located more than 11km apart do not affect each other). 

Table 2 displays the Conley standard errors in brackets, demonstrating that our findings 

remain robust when considering spatial correlation. Notably, the positive association 

between proximity to the historical Inca Road and current labor, education, and nutrition 

outcomes retains its significance after this adjustment. The only difference is that the 

significant level for labor outcomes shifts to the 95% confidence level, rather than the 99%. 

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

M
ea

n
 o

f 
d

ep
en

d
en

t 

v
ar

ia
b

le
 

2
.1

5
0
 

2
.1

5
0
 

0
.4

4
3
 

0
.4

4
3
 

7
.4

0
6
 

7
.4

0
6
 

4
.6

2
2
 

4
.6

2
2
 

 
[1

.1
4

7
] 

[1
.1

4
7

] 
[0

.2
1

0
] 

[0
.2

1
0

] 
[5

.1
6

4
] 

[5
.1

6
4

] 
[0

.9
9

9
] 

[0
.9

9
9

] 

 
0

.1
0

5
*
*
*
 

0
.0

9
7

*
*
*
 

-0
.0

3
4

*
*
*
 

-0
.0

3
5

*
*
*
 

1
.6

4
2

*
*
*

 
1

.5
5

0
*
*
*
 

0
.2

5
6

*
*
*
 

0
.2

4
2

*
*
*
 

  
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
y

es
 

y
es

 
 

 
y

es
 

y
es

 
 

 

 
y

es
 

y
es

 
y

es
 

y
es

 
y

es
 

y
es

 
y

es
 

y
es

 

 
y

es
 

y
es

 
 

 
y

es
 

y
es

 
y

es
 

y
es

 

 
 

 
 

 
 

 
 

 

 
 

y
es

 
 

y
es

 
 

y
es

 
 

y
es

 

 
 

y
es

 
 

y
es

 
 

y
es

 
 

y
es

 

 
 

y
es

 
 

y
es

 
 

y
es

 
 

y
es

 

 
1

1
5
,6

4
1
 

1
1

5
,6

4
1
 

1
0

,1
5
3
 

1
0

,1
5
3
 

1
5

1
,3

9
8

 
1

5
1
,3

9
8
 

1
,0

6
8

,0
7
0
 

1
,0

6
8

,0
7
0

 

 
0

.3
0

6
 

0
.3

0
7
 

0
.1

6
8
 

0
.1

9
7
 

0
.3

3
5
 

0
.3

3
8
 

0
.0

5
1
 

0
.0

5
2
 

 



 

3.3. Mechanisms 

Up to this point, our estimates have shown that there is a positive association between 

proximity to where the Inca Road used to be and current labor, education, and nutrition 

outcomes, which points to the presence of a persistent effect on within-country 

development. This effect should be understood as a total effect: it may operate through a 

variety of indirect channels, but it also potentially includes a direct effect of the Inca Road 

itself. The mere existence of the road may have shaped spatial patterns of economic and 

social activity in ways that endured beyond the specific mechanisms we are able to 

document. 

However, there is still the question as to what the channels of that persistence are. While 

acknowledging that several different factors could be playing a role, in this section we 

highlight the role of two important factors: access to public goods and clear property rights 

during the Spanish colonial period. We hypothesize that, given the increase in mining and 

trade that occurred during the years following the conquest, residence closer to the road 

became important. Thus, Spanish conquerors chose to settle near the road and promoted 

the construction of roads and schools in those areas (the public goods channel). When they 

decided to settle close to the road, they brought with them the formal property rights system 

used by the Spanish Crown, which in turn fostered private investment in those areas (the 

property rights channel). 

As explained in Section 2, one of the Spaniards’ main economic objectives was to 

extract and export gold and silver to Europe (Glave, 1989). They relied on the Inca Road 

for transporting gold and silver from the newly founded mining cities of Huancavelica and 

Potosi in the highlands to the coast, from where they then shipped these precious metals to 

Spain. Indigenous groups were relocated to these cities to work the mines. The Spaniards 

who were placed in charge of the mining economy also settled in these areas and generated 

a demand for various agricultural products, such as grains, coca, and wine, which were 

produced at lower altitudes. As the Inca Road already traversed the Andes from north to 

south, it became the link between the highland mining cities and the rest of the Spanish 

Empire. Thus, the Spaniards changed the purpose of the Inca Road from political and 

military to commercial and export uses (Hyslop, 2014). 

The enhanced importance of the Inca Road encouraged the early Spaniards to settle 

nearby. The Spanish Crown granted tracts of land as recompense to Spaniards who had 

fought during the conquest. These grants included title to the land and the right to collect 

a tax in the form of labor or crops from the indigenous population living on that land. 

Thanks to the mining boom, the land surrounding the Inca Road acquired greater value 

(Keith, 1971). The way that the tambos evolved illustrates that nature of this shift, as these 

small warehouses, which had once been centers that gave free food and water to the passing 



 

Inca officials and troops, were converted into centers that sold food and products to anyone 

who used the road. And the people living close to the Inca Road were the ones who 

conducted these commercial activities. Thus, it was profitable to live near the road. The 

tambos became so successful that the Spaniards began to build new private warehouses 

along the Inca Road as well (Glave, 1989). 

To secure these investments, Spaniards sought to establish clearly delimited property 

rights in the areas close to the Inca Road where they decided to settle (Glave, 1989). On 

the other hand, historians agree that areas where the Spaniards did not settle (i.e. areas 

farther away from the road) served as escape routes and havens for the indigenous 

population, many of whom broke free from the dominion of the Spanish Crown by hiding 

in the highlands, which, at the time, had no roads that linked them to the lowlands 

(Silverblatt, 1978). Those who escaped sought to live as they had before, returning to their 

communal living arrangements and subsistence agriculture; property rights did not exist in 

these areas. 

Property rights have been identified as key drivers of economic development and 

poverty reduction (see, among others, North, 1981; Besley, 1995’; Galiani and 

Schargrodksy, 2010). Investment incentives are the main channels for these effects, as 

people are not willing to invest when the returns on their investments are not secure. Thus, 

when property rights are secure, households can be expected to spend less time and money 

protecting their land and to allocate those resources more efficiently (e.g. by working or 

studying more hours). We therefore hypothesize that the establishment of formal property 

rights in areas close to the Inca Road may have set the stage for the future development of 

those areas. 

  

  



 

 

Table 3: Mechanisms 
 

Dependent Variable: 

 Roads 

(1) 

Schools 
(2) 

Property rights 

(3) 

Mean of dependent 

variable 

22.143 60.980 0.260 

[std. dev.] [24.859] [66.652] [0.210] 

Inca Road 15.902*** 
(2.582) 

[2.514] 

42.521***  

(7.084) 

[6.897] 

0.092***  

(0.024) 

[0.024] 

 

 

Baseline controls: 

GIS controls: 

Elevation 

 

 

Yes 

 

 

yes 

 

 

yes 

Slope Yes yes yes 

Density of rivers Yes yes yes 

No. Observations 389 389 320 

R2 0.233 0.236 0.180 
 

 

Note: OLS estimates are reported with robust standard errors    clustered at 

the 20-km grid cell level in parentheses. Regressions are at the grid 

cell level, and the treatment variable is at the 20-km grid cell level. 

“Inca Road” is an indicator variable    that takes the value of 1 if the 

grid cell is crossed by the Inca Road. For the GIS controls, the 

entries for elevation (x100) report the average elevation of the 20-

km grid cells, measured in hundreds of meters above sea level. The 

entries for slope report the average slope    of the 20-km grid cells, 

measured in degrees. The heading “Density of rivers” refers to the 

combined length in kilometers of rivers located within the 20-km 

grid cell. *, ** and *** indicate significance at the 10%, 5% and 

1% levels. Standard errors adjusted for spatial correlation up to 

10km following Conley (2008) in brackets. 

 

Furthermore, in addition to the influence exerted by the private sector, there is evidence 

that Spaniards lobbied for the provision of public goods in the areas where they settled, 

and this, too, may have helped to drive the economic development of areas close to the 

Inca Road (see Quiroz, 2008, and Stein, 1980). 

With respect to the property rights channel, data from the pooled household survey 

indicates that there is a positive association between the Inca Road and current property 

rights (see Column 1 of Table 3). Residence within 20 km of the Inca Road in 2007-2017 

significantly increased (by 9.2 percentage points) the probability of an individual holding 

property rights (ownership) to his or her land. This impact is sizeable, since only 26% of 

our sample own their homes; this means that the increase attributable to the Inca Road 

amounts to 35%. This regression is robust to the inclusion of geographic characteristics.  



 

With respect to the public goods channel, our results point to a significant and positive 

association between the Inca Road and the current provision of two main public goods: 

primary schools and roads (see Columns 2 and 3 of Table 3) The 20-km grid cells that are 

crossed by the Inca Road have an extra 16 km of road density, which is equal to 72% of 

the average road density in our sample. In the same vein, we find that grid cells crossed by 

the Inca Road also have an additional 43 primary schools, for an increase of 70% over the 

sample average (61 primary schools). As a result, we find that the provision of public goods 

in areas close to the Inca Road is about 60% higher than in areas farther from it. Both of 

these specifications are robust to the inclusion of geographic controls.  

Furthermore, after adjusting the standard errors for spatial correlation up to 10km in 

accordance with Conley (2008) [indicated in brackets], we find that the relationship 

between property rights, the provision of public goods, and proximity to the Inca Road 

remains stable.  

 
4. WOMEN AND THE INCA ROAD 

 

Historical sources agree that indigenous women played a more active role in the trade 

economy that arose near the Inca Road during the colonial period than other women who 

lived farther from it. Based on the evidence of stickiness in gender roles (Alesina, Giuliano, 

and Nunn, 2013), we hypothesize that the Inca Road may explain differences in current 

female labor outcomes and degrees of empowerment. 

Besides having to pay a tax in the form of labor to the Spanish conquistadors, every 

indigenous community had to take part in the mining mita established by the Spanish 

Crown, which was a forced labor system that required indigenous communities to send one 

seventh of their adult male population to work in the mines in Potosí and Huancavelica. 

Along with other factors, such as pandemics, the mita had a strong impact on the 

indigenous male population (Cook, 1981). Although women were theoretically not allowed 

to participate in the main economic activities pursued during the colonial period, in fact 

they did do so in order to make up for the work left undone by the men who had to go work 

under the mita system (Glave, 2009). Thus, residence near the Inca Road translated into a 

heavier workload for the indigenous population in those areas because they had to oversee 

the maintenance of the roads and the sale of goods at the tambos (in addition to the farm 

work that was done there as everywhere else). 

Indigenous women were the ones who absorbed the additional work in the tambos 

(Chacaltana Cortez, 2016), which involved frequently interacting with travelers, most of 

whom were Spanish merchants. As a result, indigenous women living near the Inca Road 

learned how to speak Spanish and how to use the Spanish currency before their male 



 

counterparts did (Chacaltana Cortez, 2016). It is well established in the historical literature 

that the women who worked in the tambos played a key role in the trade-based economy 

of that period. 

It is also well established in the economics literature that working outside the home 

increases women’s bargaining power and their empowerment, tipping the balance  toward 

more egalitarian cultural gender roles and beliefs about the appropriate role of women in 

society. For communities located near the Inca Road, it was common to see women 

working outside the home in the tambos. These kinds of cultural patterns inherently tend to 

be sticky: they give rise to easy-to-follow rules of thumb which are useful ways to avoid 

repeatedly reprocessing    similar information time and time again and are thus hard to change 

(see Alesina et al., 2013; Fortin, 2005; Carranza, 2014; Xue, 2018; and Hansen et al., 2015). 

We therefore hypothesize that gender roles are more egalitarian in areas closer to the Inca 

Road simply because people have become more used to seeing women working outside 

the home in those areas. 

To test our hypothesis, we draw on the results of the National Population and Health 

Survey (NHS) of Peru, in addition to the pooled national household survey dataset 

mentioned above. This survey, which collects information on women of childbearing age 

(15-49 years old), is representative at the national level and georeferenced at the block level 

for urban areas and at the town level for rural areas. More specifically, we focus on the 

household survey results for schooling and labor outcomes (wages and labor force 

participation). In the case of the NHS data, we focus on variables related to women’s 

empowerment and, more specifically, on women’s age at the time of the birth of their first 

child, and two measures of intra-household bargaining power (who makes the most 

important decisions in the household and who makes health-related decisions). Both 

measures have been widely discussed in the literature as determinants of women’s 

empowerment (on age at first birth, see Chari et al., 2017, and Miller, 2010; on bargaining 

power, see Field et al., 2019; De Mel et al., 2009; and Ashraf, 2009).  

For the household survey, we estimate the following specification: 

 

𝑦𝑖𝑔 = 𝛼0 + 𝛼1𝑅𝑜𝑎𝑑𝑔 + 𝛼2(𝑅𝑜𝑎𝑑𝑔 ∗ 𝐹𝑒𝑚𝑎𝑙𝑒𝑖) + 𝑋𝑖𝑔
′ + 𝑋𝑖

𝐷′
Γ + 𝜖𝑖𝑔  (2) 

 
And for the NHS (women only), we estimate the following specification: 

𝑦𝑖𝑔 = 𝛽0 + 𝛽1𝑅𝑜𝑎𝑑𝑔 + 𝑋𝑖𝑔
′ Δ + 𝜖𝑖𝑔  (3) 

where 𝑦𝑖𝑔 is the development outcome of interest for individual 𝑖 living in grid cell 𝑔 

(e.g., schooling, wage, intra-household bargaining power measures). 𝑅𝑜𝑎𝑑𝑔 is a dummy 

variable that takes the value of 1 if the individual lives in a treated grid cell. 𝑋𝑖𝑔 is a vector 

of covariates that includes geographic variables of grid cell 𝑔 (elevation, slope, density of 

rivers) and demographic variables of individual 𝑖 (age and ethnicity). The parameters of 



 

interest are 𝛼2 and 𝛽1, which capture the long-term effect of the Inca Road and the different 

measures of women’s empowerment. 

Table 4 presents these estimates. Based on the household survey data, Columns 1-4 

depict a positive association between the Inca Road and female labor outcomes. Women 

living within 20 km of the Inca Road have, on average, 1.7 years more schooling than 

women living farther from it. This represents a sizeable increase (23%) over our sample 

mean (7.4 years) and one which outpaces the increase for men. The hourly wages of women 

who live close to the Inca Road also seem to be higher than those of their counterparts in 

areas farther from that road system. Even though the estimated levels are not significant, 

the direction of the coefficient is positive, suggesting that women may be paid better for 

work performed outside the home in areas close to the Inca Road. These specifications are 

robust to the inclusion of demographic and geographic covariates. 

Columns 5-7 (based on NHS data) show that there is also a positive association between 

the Inca Road and different measures of female intra-household bargaining power. 

Residence within 20 km of the Inca Road reduces the likelihood of being a teenage mother 

by 2.7 percentage points. It also increases the likelihood that women are the ones who are 

making health-related decisions for the household by 3.6 percentage points and the 

likelihood that they are making the decisions about high-value purchases, such as buying 

a home, by 3 percentage points. These increases in the bargaining power of women living 

near the Inca Road over women who reside farther away from it range from 7% to 23%. 

The regressions also include demographic and geographic covariates. 

Moreover, after adjusting the standard errors for spatial correlation up to 10km 

following Conley (2008) [indicated in brackets], we confirm that the positive association 

between the Inca Road and both the improved measures of female intra-household 

bargaining power and female labor outcomes remains consistent, underscoring the 

robustness of these findings to spatial correlation. 
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5. CONCLUSIONS 

We estimate the long-term effects of the Inca Road and find a positive and statistically 

significant relationship between the Inca Road and hourly wages, with residence within 20 

km of the Inca Road increasing hourly wages by around 10.5% as compared to wages in 

other areas during the period 2007-2017. This effect is as large as that of an additional year 

of schooling. Along the same lines, we find a significant negative relationship between the 

Inca Road and child malnutrition, as attendance at a school located within 20 km of the 

Inca Road reduced the probability of being malnourished by 3.4 percentage points (a 

reduction of around 8%) in 2005. In addition, we find a positive effect between the Inca 

Road and educational outcomes, with residence within 20 km of the Inca Road increasing 

the length of schooling by 1.64 years, which equals 22% of the average years of schooling 

of our sample (7.41 years). 

The estimated effect of proximity to the Inca Road reflects both a potential direct 

impact of the road itself and various indirect channels that contributed to persistence. 

Regarding these channels, we find a strong and positive association between the Inca Road 

and the current provision of two key public goods: primary schools and roads. Grid cells 

intersected by the Inca Road contain, on average, 16 additional kilometers of road density, 

which represents a 72% increase over the sample mean, and 43 more primary schools, 

amounting to a 70% increase. We also find a positive relationship between proximity to 

the road and the presence of property rights. Given that only 26% of individuals in our 

sample own their homes, the increase associated with the Inca Road is substantial, 

equivalent to 35%. 

 Finally, we find a positive association between the Inca Road and female labor 

outcomes. Women who live within 20 km of the Inca Road average 1.63 more years of 

schooling than women who live farther from the road system. This is a sizeable increase 

(22%) over our sample mean (7.4 years), and one which outpaces the increase for men. 

Furthermore, there is also a positive association between the Inca Road and different 

measures of female intra-household bargaining power. Residence within 20 km of the Inca 

Road reduces the likelihood of being a teenage mother by 2.7 percentage points. It also 

increases the likelihood that women are making health-related decisions for the household 

by 3.6 percentage points and the likelihood that they are making decisions about high-value 

purchases, such as buying a home, by 3.0 percentage points.  
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Figure A1: Inca Road and the Mining Mita 
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