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Econometrica, Vol. 78, No. 6 (November, 2010), 1863-1903

THE PERSISTENT EFFECTS OF PERU'S MINING MITA

By Melissa Dell1
This study utilizes regression discontinuity to examine the long-run impacts of the
mita, an extensive forced mining labor system in effect in Peru and Bolivia between
1573 and 1812. Results indicate that a mita effect lowers household consumption by
around 25% and increases the prevalence of stunted growth in children by around 6
percentage points in subjected districts today. Using data from the Spanish Empire and
Peruvian Republic to trace channels of institutional persistence, I show that the mita's
influence has persisted through its impacts on land tenure and public goods provision.
Mita districts historically had fewer large landowners and lower educational attainment.
Today, they are less integrated into road networks and their residents are substantially
more likely to be subsistence farmers.

Keywords: Forced labor, land tenure, public goods.

1. INTRODUCTION

The role of historical institutions in explaining contemporary underdevelopment has generated significant debate in recent years.2 Studies find quantitative support for an impact of history on current economic outcomes (Nunn
(2008), Glaeser and Shleifer (2002), Acemoglu, Johnson, and Robinson (2001,
2002), Hall and Jones (1999)), but have not focused on channels of persistence.
Existing empirical evidence offers little guidance in distinguishing a variety of
potential mechanisms, such as property rights enforcement, inequality, ethnic
fractionalization, barriers to entry, and public goods. This paper uses variation
in the assignment of an historical institution in Peru to identify land tenure and
public goods as channels through which its effects persist.
Specifically, I examine the long-run impacts of the mining mita, a forced
labor system instituted by the Spanish government in Peru and Bolivia in 1573
and abolished in 1812. The mita required over 200 indigenous communities to
send one-seventh of their adult male population to work in the Potosi silver and
Huancavelica mercury mines (Figure 1). The contribution of mita conscripts
changed discretely at the boundary of the subjected region: on one side, all
communities sent the same percentage of their population, while on the other
side, all communities were exempt.

!I am grateful to Daron Acemoglu, Bob Allen, Josh Angrist, Abhijit B

Coatsworth, David Cook, Knick Harley, Austin Huang, Nils Jacobsen, Alan Mannin
James Robinson, Peter Temin, Gary Urton, Heidi Williams, Jeff Williamson, and s
pants at City University of Hong Kong, Chinese University of Hong Kong, Harvar
Stanford Institute of Theoretical Economics, and Warwick for helpful comments a
I also thank Javier Escobal and Jennifer Jaw for assistance in accessing data. Res
was provided by the George Webb Medley Fund (Oxford University).

2See, for example, Coatsworth (2005), Glaeser et al. (2004), Easterly and Levin
moglu, Johnson, and Robinson (2001, 2002), Sachs (2001), and Engerman and So
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subjected districts today. Although the household survey p
for estimating relatively flexible models, the magnitude o
effect is robust to a number of alternative specifications.
a national height census of school children provide robus

mita's persistent impact increases childhood stunting b
age points in subjected districts today. These baseline res

known hypothesis that extractive historical institutions in

nomic prosperity (Acemoglu, Johnson, and Robinson

ally, they provide microeconomic evidence consistent with
a relationship between historical institutions and contem

comes using aggregate data (Nunn (2008), Banerjee and
and Shleifer (2002)).

After examining contemporary living standards, I use da

Empire and Peruvian Republic, combined with the RD

gate channels of persistence. Although a number of chann
to provide a parsimonious yet informative picture, I focu
historical literature and fieldwork highlight as important

level data collected in 1689, I document that haciendas

an attached labor force - developed primarily outside the
the time of the mita's enactment, a landed elite had not
imize the competition the state faced in accessing scarce
policy restricted the formation of haciendas in mita distr
munal land tenure instead (Garrett (2005), Larson (1988
on hacienda concentration remained negative and signific

econometric evidence indicates that a mita effect lowered education histori-

cally, and today mita districts remain less integrated into road networks. Finally, data from the most recent agricultural census provide evidence that a
long-run mita impact increases the prevalence of subsistence farming.

Based on the quantitative and historical evidence, I hypothesize that the
long-term presence of large landowners in non-mita districts provided a stable land tenure system that encouraged public goods provision. The property
rights of large landowners remained secure from the 17th century onward.
In contrast, the Peruvian government abolished the communal land tenure
that had predominated in mita districts soon after the mita ended, but did
not replace it with a system of enforceable peasant titling (Jacobsen (1993),
Dancuart and Rodriguez (1902, Vol. 2, p. 136)). As a result, extensive confiscation of peasant lands, numerous responding peasant rebellions as well as banditry and livestock rustling were concentrated in mita districts during the late
19th and 20th centuries (Jacobsen (1993), Bustamante Otero (1987, pp. 126-

130), Flores Galindo (1987, p. 240), Ramos Zambrano (1984, pp. 29-34)). Because established landowners in non-mita districts enjoyed more secure title to
their property, it is probable that they received higher returns from investing
in public goods. Moreover, historical evidence indicates that well established
landowners possessed the political connections required to secure public goods
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2. THE MINING MITA

2.1. Historical Introduction

The Potosi mines, discovered in 1545, contained the largest deposits of silver
in the Spanish Empire, and the state-owned Huancavelica mines provided the
3This argument is consistent with evidence on long-run inequality from other Latin American countries, notably Acemoglu et al. (2008) on Cundinamarca and Colombia and Coatsworth
(2005) on Mexico.

This content downloaded from 132.200.132.34 on Wed, 30 May 2018 14:35:52 UTC
All use subject to http://about.jstor.org/terms

PERSISTENT EFFECTS OF MITA 1867

mercury required to refine silver ore. Beginning in 157
cated within a contiguous region were required to prov
adult male population as rotating mita laborers to Pot
the region subjected remained constant from 1578 onw
14,181 conscripts from southern Peru and Bolivia to Po
from central and southern Peru to Huancavelica (Bake
ing population estimates from the early 17th century
that around 3% of adult males living within the curre
were conscripted to the mita at a given point in time.
who at some point participated was considerably highe
districts were supposed to serve once every 7 years.6
Local native elites were responsible for collecting cons

to the mines, and ensuring that they reported for
p. 15), Bakewell (1984)). If community leaders were
allotment of conscripts, they were required to pay in
to hire wage laborers instead. Historical evidence sugg
strictly enforced (Garrett (2005, p. 126), Cole (1985
Sanchez-Albornoz (1978)). Some communities did comm

ations through payment in silver, particularly those in

had relatively easy access to coinage due to their pr

(1985)). Detailed records of mita contributions from th
19th centuries indicate that communities in the regio
ines contributed primarily in people (Tandeter (1993,
Vol. II, pp. 67-70)). This is corroborated by population
parish census (Villanueva Urteaga (1982)), described in
terial (Dell (2010)), which shows that the male-female
mita districts (a difference significant at the 1% level).7

4The term mita was first used by the Incas to describe the system

marily in local agriculture, that supported the Inca state (D'Alto
pp. 267-269)). While the Spanish coopted this phrase, historical ev
dependent assignment. Centrally, the Inca m'ita required every m
Empire (besides leaders of large communities), spanning an area
region I examine, to provide several months of labor services for
(2002, p. 266), Cieza de Leon (1551)).

individuals could attempt to escape mita service by fleeing their c
pursued this strategy (Wightman (1990)). Yet fleeing had costs: g

munity, and family; facing severe punishment if caught; and either
destination location as a "foreigner" (forastero) or attaching oneself

6Mita districts contain 17% of the Peruvian population today (Inst
e Information de Peru ttNEtt (1993^.
7 While colonial observers highlighted the deleterious effects of the mita on demography and
well-being in subjected communities, there are some features that could have promoted relatively
better outcomes. For example, mita conscripts sold locally produced goods in Potosi, generating
trade linkages.
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the mining centers given road networks at the time (Hy
historical documents do not mention additional criteria,
other underlying characteristics may have influenced mit

be examined further in Section 3.2.

3. THE MITA AND LONG-RUN DEVELOPMENT
3.1. Data

I examine the mita's long-run impact on economic development by testing
whether it affects living standards today. A list of districts subjected to the mita

is obtained from Saignes (1984) and Amat y Junient (1947) and matched t
modern districts as detailed in the Supplemental Material, Table A.I. Peru

vian districts are in most cases small political units that consist of a population
center (the district capital) and its surrounding countryside. Mita assignment

varies at the district level.

I measure living standards using two independent data sets, both georef-

erenced to the district. Household consumption data are taken from the
2001 Peruvian National Household Survey (Encuesta Nacional de Hogares
(ENAHO)) collected by the National Institute of Statistics (INEI). To construct a measure of household consumption that reflects productive capac-

ity, I subtract the transfers received by the household from total household
consumption and normalize to Lima metropolitan prices using the deflation

factor provided in ENAHO. I also utilize a microcensus data set, obtained

from the Ministry of Education, that records the heights of all 6- to 9-yearold school children in the region. Following international standards, children
whose heights are more than 2 standard deviations below their age-specific median are classified as stunted, with the medians and standard deviations calculated by the World Health Organization from an international reference population. Because stunting is related to malnutrition, to the extent that living
standards are lower in mita districts, we would also expect stunting to be more
common there. The height census has the advantage of providing substantially
9This discussion suggests that exempt districts were those located relatively far from both Po-

tosi and Huancavelica. The correlation between distance to Potosi and distance to Huancavelica
is -0.996, making it impossible to separately identify the effect of distance to each mine on the
probability of receiving treatment. Thus, I divide the sample into two groups- municipalities to
the east and those to the west of the dividing line between the Potosi and Huancavelica mita
catchment areas. When considering districts to the west (Potosi side) of the dividing line, a flexible specification of mita treatment on a cubic in distance to Potosi, a cubic in elevation, and their

linear interaction shows that being 100 additional kilometers from Potosi lowers the probability
of treatment by 0.873, with a standard error of 0.244. Being 100 meters higher increases the probability of treatment by 0.061, with a standard error of 0.027. When looking at districts to the east

(Huancavelica side) of the dividing line and using an analogous specification with a polynomial
in distance to Huancavelica, the marginal effect of distance to Huancavelica is negative but not

statistically significant.
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more observations from about four times more districts than the household

consumption sample. While the height census includes only children enrolled
in school, 2005 data on primary school enrollment and completion rates do not
show statistically significant differences across the mita boundary, with primary

school enrollment rates exceeding 95% throughout the region examined (Min-

istro de Education del Peru (MINEDU) (2005b)). Finally, to obtain controls

for exogenous geographic characteristics, I calculate the mean area weighted
elevation of each district by overlaying a map of Peruvian districts on 30 arc

second (1 km) resolution elevation data produced by NASA's Shuttle Radar
Topography Mission (SRTM (National Aeronautics and Space Administration
and the National Geospatial-Intelligence Agency) (2000)), and I employ a similar procedure to obtain each district's mean area weighted slope. The Supple-

mental Material contains more detailed information about these data and the

living standards data, as well as the data examined in Section 4.
3.2. Estimation Framework

Mita treatment is a deterministic and discontinuous function of known co-

variates, longitude and latitude, which suggests estimating the mita's impacts
using a regression discontinuity approach. The mita boundary forms a multidimensional discontinuity in longitude-latitude space, which differs from the
single-dimensional thresholds typically examined in RD applications. While
the identifying assumptions are identical to those in a single-dimensional RD,
the multidimensional discontinuity raises interesting and important methodological issues about how to specify the RD polynomial, as discussed below.
Before considering this and other identification issues in detail, let us introduce the basic regression form:

(1) cidb = a.+ ymitad + X'idp + /(geographic location^) + </>b + stdb,
where cidb is the outcome variable of interest for observation i in district d
along segment b of the mita boundary, and mitad is an indicator equal to 1
if district d contributed to the mita and equal to 0 otherwise; Xid is a vector of covariates that includes the mean area weighted elevation and slope for
district d and (in regressions with equivalent household consumption on the
left-hand side) demographic variables giving the number of infants, children,

and adults in the household; /(geographic location^) is the RD polynomial,

which controls for smooth functions of geographic location. Various forms will
be explored. Finally, <f>b is a set of boundary segment fixed effects that denote
which of four equal length segments of the boundary is the closest to the observation's district capital.10 To be conservative, all analysis excludes metropolitan Cusco. Metropolitan Cusco is composed of seven non-mita and two mita
10Results (available upon request) are robust to allowing the running variable to have heterogeneous effects by including a full set of interactions between the boundary segment fixed effects

This content downloaded from 132.200.132.34 on Wed, 30 May 2018 14:35:52 UTC
All use subject to http://about.jstor.org/terms

PERSISTENT EFFECTS OF MITA 1871

districts located along the mita boundary and was the

pire (Cook (1981, pp. 212-214), Cieza de Leon (1959,

Cusco because part of its relative prosperity today likel
heritage as the Inca capital. When Cusco is included, th
are estimated to be even larger.
The RD approach used in this paper requires two iden
First, all relevant factors besides treatment must vary
boundary. That is, letting c' and c0 denote potential out
and control, x denote longitude, and y denote latitude

that E[ci'x, y] and £>[c0|x,y] are continuous at the d
This assumption is needed for individuals located just
ment to be an appropriate counterfactual for those loc
assess the plausibility of this assumption, I examine th
important characteristics: elevation, terrain ruggedness
ethnicity, preexisting settlement patterns, local 1572

allocation of 1572 tribute revenues.

To examine elevation - the principal determinant of climate and crop choice
in Peru - as well as terrain ruggedness, I divide the study region into 20 x 20 km
grid cells, approximately equal to the mean size of the districts in my sam-

ple, and calculate the mean elevation and slope within each grid cell using
the SRTM data.11 These geographic data are spatially correlated, and hence
I report standard errors corrected for spatial correlation in square brackets.
Following Conley (1999), I allow for spatial dependence of an unknown form.
For comparison, I report robust standard errors in parentheses. The first set of
columns of Table I restricts the sample to fall within 100 km of the mita boundary; the second, third, and fourth sets of columns restrict it to fall within 75,
50, and 25 km, respectively. The first row shows that elevation is statistically
identical across the mita boundary.12 I next look at terrain ruggedness, using

the SRTM data to calculate the mean uphill slope in each grid cell. In con-

trast to elevation, there are some statistically significant, but relatively small,
differences in slope, with mita districts being less rugged.13
and /(geographic location^). They are also robust to including soil type indicators, which I do
not include in the main specification because they are highly collinear with the longitude-latitude
polynomial used for one specification of f (geographic location,).
11 All results are similar if the district is used as the unit of observation instead of using grid

cells.

12Elevation remains identical across the mita boundary if I restrict the sample to inhabitable
areas (<4800 m) or weight by population, rural population, or urban population data (Center for

International Earth Science Information (2004, SEDAC)).

13 1 also examined data on district soil quality and rainfall (results available upon request; see
the data appendix in the Supplemental Materials for more details). Data from the Peruvian Instituto Nacional de Recursos Naturales (INRENA (1997)) reveal higher soil quality in mita districts.
I do not emphasize soil quality because it is endogenous to land usage. While climate is exogenous, high resolution data are not available and interpolated climate estimates are notoriously
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the primary language spoken in the
ally Quechua). Results show no statis
identification across the mita bounda
Spanish authorities could have base
terns, instituting the mita in densel
themselves in sparsely inhabited reg
tailed review by Bauer and Covey (20
region surrounding the Cusco basin, c
cates no large differences in settlem
quest. Moreover, there is no evidence
tion decline in the 40 years between c

(1981, pp. 108-114)).
Spanish officials blamed demograp

rates of tribute extraction by local H
ceived the right to collect tribute fr
for their role in Peru's military con
ordinated an in-depth inspection of

1570s to evaluate the maximum tribute that could be demanded from local

groups without threatening subsistence. Based on their assessment of ability to
pay, authorities assigned varying tribute obligations at the level of the district
socioeconomic group, with each district containing one or two socioeconomic
groups. (See the Supplemental Material for more details on the tribute assessment.) These per capita contributions, preserved for all districts in the study
region, provide a measure of Spanish authorities' best estimates of local prosperity. The forth row of Table I shows average tribute contributions per adult
male (women, children, and those over age 50 were not taxed). Simple means
comparisons across the mita boundary do not find statistically significant differences. The fifth through eight examine district level data on how Spanish
authorities allocated these tribute revenues, divided between rents for Spanish nobility (encomenderos, fith row), salaries for Spanish priests (sixth row),
salaries for local Spanish administrators (justicias, seventh row), and salaries
for indigenous mayors (caciques, eigth row). The data on tribute revenue allocation are informative about the financing of local government, about the
inaccurate for the mountainous region examined in this study (Hijmans et al. (2005)). Temperature is primarily determined by altitude (Golte (1980), Pulgar-Vidal (1950)), and thus is unlikely
to differ substantially across the mita boundary. To examine precipitation, I use station data from

the Global Historical Climatology Network, Version 2 (Peterson and Vose (1997)). Using all
available data (from stations in 50 districts located within 100 km of the mita boundary), mita
districts appear to receive somewhat higher average annual precipitation, and these differences
disappear when comparing districts closer to the mita boundary. When using only stations with
at least 20 years of data (to ensure a long-run average), which provides observations from 20 different stations (11 outside the mita catchment and 9 inside), the difference declines somewhat in
magnitude and is not statistically significant.
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extent to which Spain extracted local revenues, and abo
of competing local administrators to obtain tribute rev
some modest differences: when the sample is limited to
75 km from the mita boundary, we see that Spanish nobi
lower share of tribute revenue inside the mita catchme

versus 64%), whereas Spanish priests received a sligh

versus 19%). All differences disappear as the sample is l
the mita boundary.
In the ideal RD setup, the treatment effect is identified
tion at the discontinuity. Nonparametric RD techniques
proximate this setup in contexts with a large number of
the treatment threshold (Imbens and Lemieux (2008)). W
techniques have the advantage of not relying on functio
the data requirements that they pose are particularly h
RD context, as a convincing nonparametric RD would pr
cise georeferencing: for example, each observation's lon
dinates or address.14 This information is rarely made av
tiality restrictions, and none of the available Peruvian m
it. Moreover, many of the data sets required to investiga
long-run effects do not provide sufficiently large sampl
parametric techniques. Thus, I use a semiparametric RD
the sample to districts within 50 km of the mita boundar
tifies causal effects by using a regression model to dist
indicator, which is a nonlinear and discontinuous functio
latitude (y), from the smooth effects of geographic locat
the regression model to approximate these effects well,
in the counterfactual conditional mean function E[co'x,
a discontinuity, or vice versa (Angrist and Pischke (200
knowledge, this is the first study to utilize a multidime

RD approach.
Because approaches to specifying a multidimensiona

not been widely explored, I report estimates from three
of /(geographic location^). The first approach uses a cub
tude and longitude.15 This parametrization is relatively f

to the standard single-dimensional RD approach; and
in "x-y outcome" space, allow a transparent visual as

14 A notable example of a multidimensional nonparametric RD is
value that parents place on school quality. Black compared housing pr
attendance district boundaries in Massachusetts. Because she employ
referenced data set, Black was able to include many boundary segm
the sample to observations located within 0.15 miles of the boundar
observations in extremely close proximity.

15 Letting x denote longitude and y denote latitude, this polynomia

x3+y3+x2y + xy2.
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reasons,

into

a

this

approach

app

lower-dimensional

specifications - when power permits
that some of the necessary datasets
estimate this flexible specification. T
increases concerns about overfitting
a multidimensional polynomial has m
order one-dimensional polynomial. T
ample in Section 4.3. Finally, there is
will do a good job of modeling the in
I partially address this concern by ex

RD

polynomials.

Given these concerns, I also report
geographic location into a single dim
fications can be precisely estimated
useful checks on the multidimension
mial in Euclidean distance to Potos
identifies as particularly important.
was the largest city in the Western
world, with a population exceeding 2
tance to Potosi as an important dete

activities, and access to coinage (T
(1985)).16 Thus, a polynomial in dis
ation in relevant unobservables. Ho

into the traditional RD setup, althoug
variation and requiring all factors to
I also examine a specification that co
to the mita boundary. I report this s
tional one-dimensional RD designs, b
historical nor qualitative evidence sug
is economically important. Thus, thi
examined in conjunction with the oth
In addition to the two identifying
tional assumption often employed in
ment threshold. This would be viola
stantial out-migration of relatively
indirect effect. Because this assump
emphasize it. Rather I explore the po
channel of persistence, to the exten

130
16

years,

Potosi

migration

traded

appears

extensively

14,000 feet above sea level
during the colonial period.

with

and
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and 1993 population censuses show a district level popul

0.87 between 1940 and 1993 for both mita and non-mita dis
the population correlation between 1876 and 1940 is 0.80 in
0.85 in non-mita districts. While a constant aggregate pop
does not preclude extensive sorting, this is unlikely given t
nature of indigenous communities and the stable linkages

and their attached peasantry (Morner (1978)). Moreover

tion Census (INEI (1993)) does not show statistically signifi
rates of out-migration between mita and non-mita districts
of in-migration is 4.8% higher outside the mita catchment.
individuals do not arbitrage income differences between mit

tricts, it is useful to note that over half of the population in th

lives in formally recognized indigenous communities. It ten
gain membership and land in a different indigenous commu
cities - which have various disamenities - the primary fea

most migrants (INEI (1993)).

In contrast, out-migration from mita districts during the per

was in force may have been substantial. Both Spanish auth
nous leaders of mita communities had incentives to preven
made it harder for local leaders to meet mita quotas that w
medium run and threatened the mita's feasibility in the lon
thorities required individuals to reside in the communities
nial state had assigned their ancestors soon after Peru's
citizenship and access to agricultural land. Indigenous comm
tempted to forcibly restrict migration. Despite these efforts
to restrict migration was limited, and 17th century populat
for 15 mita and 14 non-mita districts - provide evidence c
hypothesis that individuals migrated disproportionately fro
districts.18 To the extent that flight was selective and cert
physical strength, or other relevant characteristics are high
initial differences could persist over several hundred year
tion could contribute to the estimated mita effect. The pa
complex patterns of heritability that would link historically
to the present unfortunately place further investigation s
the scope of the current paper.
I begin by estimating the mita's impact on living standar
ble II. First, I test for a mita effect on household consump
of equivalent household consumption, net transfers, in 200
variable. Following Deaton (1997), I assume that children ag

17The 2005 Population Census was methodologically flawed and thus I u

18 According to data from the 1689 Cusco parish reports (see the Sup
the 14 non-mita districts, 52.5% of individuals had ancestors who had no
current district of residence, as compared to 35% in the 15 mita districts
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to 0.4 adults and children aged 5 to 14 are equal to 0.5 ad
the specification that includes a cubic polynomial in latit
panel B reports the specification that uses a cubic polyno
Potosi, and panel C reports the specification that include
in distance to the mita boundary. Column 1 of Table II li
districts within 100 km of the mita boundary, and column
fall within 75 and 50 km, respectively.19 Columns 4-7 repe
as the dependent variable a dummy equal to 1 if the chil
and equal to 0 otherwise. Column 4 limits the sample to dis
of the mita boundary, and columns 5 and 6 restrict it to
50 km, respectively. Column 7 limits the sample to only t
ing the mita boundary. In combination with the inclusion
fixed effects, this ensures that I am comparing observation
proximity.
3.3. Estimation Results

Columns 1-3 of Table II estimate that a long-run mita effect lowers household consumption in 2001 by around 25% in subjected districts. The point estimates remain fairly stable as the sample is restricted to fall within narrower
bands of the mita boundary. Moreover, the mita coefficients are economically
similar across the three specifications of the RD polynomial, and I am unable
to reject that they are statistically identical. All of the mita coefficients in panels B and C, which report the single-dimensional RD estimates, are statistically
significant at the 1% or 5% level. In contrast, the point estimates using a cubic
polynomial in latitude and longitude (panel A) are not statistically significant.
This imprecision likely results from the relative flexibility of the specification,
the small number of observations and clusters (the household survey samples
only around one-quarter of districts), and measurement error in the dependent

variable (Deaton (1997)).
Columns 4-7 of Table II examine census data on stunting in children, an
alternative measure of living standards which offers a substantially larger sample. When using only observations in districts that border the mita boundary,
point estimates of the mita effect on stunting range from 0.055 (s.e. = 0.030) to
0.114 (s.e. = 0.049) percentage points. This compares to a mean prevalence of
stunting of 40% throughout the region examined.20 Of the 12 point estimates
reported in Table II, 11 are statistically significant, and I cannot reject at the
10% level that the estimates are the same across specifications.
19The single-dimensional specifications produce similar estimates when the sample is limited
to fall within 25 km of the mita boundary. The multidimensional specification produces a very
large and imprecisely estimated mita coefficient because of the small sample size.
20 A similar picture emerges when I use height in centimeters as the dependent variable and
include quarter x year of birth dummies, a gender dummy, and their interactions on the right-

hand side.
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plots, with each district capital's lo
axis, and the data value for that d
chromatic color scale, as described
are at the microlevel, I take distric
dicates the number of observation

on these dots, which is specified in
would be microscopic and others to
plot shows predicted values, for a
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Figure 2.- Continued.

ordinates, from a regression of the outcome variable under consideration on

cubic polynomial in longitude-latitude and the mita dummy. In the typical RD
context, the predicted value plot is a two-dimensional curve, whereas here it
is a three-dimensional surface, with the third dimension indicated by the color
gradient.21 The shades of the data points can be compared to the shades of the
predicted values behind them to judge whether the RD has done an adequate
job of averaging the data across space. The majority of the population in the
region is clustered along the upper segment of the mita boundary, giving thes

21 Three-dimensional surface plots of the predicted values are shown in Figure A2 in the Supplemental Material, and contour plots are available upon request.
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TABLE III

Specification Tests3
Dependent Variable

Log Equiv. Hausehold Consumption (2001) Stunted Growth, Children 6-9 (2005)
Sample Within: < 100 km <75 km <50km < 100 km <75 km <50km Border
of Bound. of Bound. of Bound. of Bound. of Bound. of Bound. District

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Alternative Functional Form
Linear polynomial in latitude and

Mita -0.294*** -0.199 -0.143 0.064*** 0.054** 0.062** 0.068**

(0.092) (0.126) (0.128) (0.021) (0.022) (0.026) (0.031)
Quadratic polynomial in latitude and longitude

Mita -0.151 -0.247 -0.361 0.073* 0.091** 0.106** 0.087**

(0.189) (0.209) (0.216) (0.040) (0.043) (0.047) (0.041)
Quartic polynomial in latitude and longitude

Mita -0.392* -0.324 -0.342 0.073 0.072 0.057 0.104**

(0.225) (0.231) (0.260) (0.056) (0.050) (0.048) (0.042)
Alternative Functional Forms for RD Polynomial: Baseline II
Linear polynomial in distance to Potosi

Mita -0.297*** -0.273*** -0.220** 0.050** 0.048** 0.049** 0.071**

(0.079) (0.093) (0.092) (0.022) (0.022) (0.024) (0.031)
Quadratic polynomial in distance to Potosi

Mita -0.345*** -0.262*** -0.309*** 0.072*** 0.064*** 0.072*** 0.060*

(0.086) (0.095) (0.100) (0.023) (0.022) (0.023) (0.032)
Quartic polynomial in distance to Potosi

Mita -0.331*** -0.310*** -0.330*** 0.078*** 0.075*** 0.071*** 0.053*

(0.086) (0.100) (0.097) (0.021) (0.020) (0.021) (0.031)
Interacted linear polynomial in distance to Potosi
Mita -0.307*** -0.280*** -0.227** 0.051** 0.048** 0.043* 0.076***

(0.092) (0.094) (0.095) (0.022) (0.021) (0.022) (0.029)
Interacted quadratic polynomial in distance to Potosi
Mita -0.264*** -0.177* -0.285** 0.033 0.027 0.039* 0.036

(0.087) (0.096) (0.111) (0.024) (0.023) (0.023) (0.024)
{Continues)

districts substantially more weight in figures showing predicted values from mi-

crolevel regressions.
Table III examines robustness to 14 different specifications of the RD polynomial, documenting mita effects on household consumption and stunting that
are generally similar across specifications. The first three rows report results
from alternative specifications of the RD polynomial in longitude-latitude: linear, quadratic, and quartic. The next five rows report alternative specifications
using distance to Potosi: linear, quadratic, quartic, and the mita dummy inter-
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TABLE III- Continued

Dependent Variable

Log Equiv. Hausehold Consumption (2001) Stunted Growth, Children 6-9 (2005)

Sample Within: < 100 km <75 km <50km < 100 km <75 km <50km Border
of Bound. of Bound. of Bound. of Bound. of Bound. of Bound. District

(!)

(2)

(3)

(4)

(5)

(6)

(7)

Alternative Functional Forms for
Linear polynomial in distance to mita bo

Mita -0.299*** -0.227** -0.223** 0.072*** 0.060*** 0.058** 0.056*

(0.082) (0.089) (0.091) (0.024) (0.022) (0.023) (0.032)

Quadratic polynomial in distance to mita boundary

Mita -0.277*** -0.227** -0.224** 0.072*** 0.060*** 0.061*** 0.056*

(0.078) (0.089) (0.092) (0.023) (0.022) (0.023) (0.030)

Quartic polynomial in distance to mita boundary

Mita -0.251*** -0.229** -0.246*** 0.073*** 0.064*** 0.063*** 0.055*

(0.078) (0.089) (0.088) (0.023) (0.022) (0.023) (0.030)

Interacted linear polynomial in distance to mita boundary

Mita -0.301* -0.277 -0.385* 0.082 0.087 0.095 0.132**

(0.174) (0.190) (0.210) (0.054) (0.055) (0.065) (0.053)

Interacted quadratic polynomial in distance to mita boundary

Mita -0.351 -0.505 -0.295 0.140* 0.132 0.136 0.121*

(0.260) (0.319) (0.366) (0.082) (0.084) (0.086) (0.064)
Ordinary Least Squares

Mita -0.294*** -0.288*** -0.227** 0.057** 0.048* 0.049* 0.055*

(0.083) (0.089) (0.090) (0.025) (0.024) (0.026) (0.031)

Geo. controls yes yes yes yes yes yes yes
Boundary F.E.s yes yes yes yes yes yes yes
Clusters 71 60 52 289 239 185 63

Observations 1478 1161 1013 158,848 115,761 100,446 37,421
a Robust standard errors, adjusted for clustering by district, are in parentheses. All regressions include geographic
controls and boundary segment fixed effects (F.E.s). Columns 1-3 include demographic controls for the number of infants, children, and adults in the household. Coefficients significantly different from zero are denoted by the following

system: *10%, **5%, and ***1%.

acted with a linear or quadratic polynomial in distance to Potosi.22 Next, the
ninth trough thirteenth rows examine robustness to the same set of specifications, using distance to the mita boundary as the running variable. Finally,
the fourteenth row reports estimates from a specification using ordinary least
squares. The mita effect on consumption is always statistically significant in
22The mita effect is evaluated at the mean distance to Potosi for observations very near
(<10 km from) the mita boundary. Results are broadly robust to evaluating the mita effect at
different average distances to Potosi, that is, for districts <25 km from the boundary, for border-

ing districts, or for all districts.
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the relatively parsimonious specificat
dimensional RD polynomials and ord
specifications - the longitude-latitud
RD polynomial with the mita dummy
tion regression tend to be imprecisel
survey does not provide enough powe
specifications, but the coefficients ar
using a more parsimonious approach
ing are statistically significant across
Given broad robustness to function
a number of additional robustness c
tions of the RD polynomial. To cons
the sample that contains districts wit
1-7 examine the household consumpt

stunting data. For comparison pur
line estimates from Table II. Column
1 if an indigenous language is spoken
columns 3 and 9 include metropolita
dogeneity of the mita to Inca landho
districts that contained Inca royal e
productive purposes (Niles (1987, p.
districts

falling

along

portions

of

the

m

for one way in which the boundary
umn 6 estimates consumption equiva
sumption as the dependent variable,
to adults and the log of household si
nificance levels tend to be similar to
estimates are somewhat larger when
Table IV investigates whether diffe
responsible for living standards diff
tricts.

Given

that

in-migration

in

non-

mita districts (whereas rates of out-m
similar), I omit the 4.8% of the non
household consumption and least stu
7 and 12 remain of similar magnitud
ing that migration today is not the p

fect.

If the RD specification is estimating the mita's long-run effect as opposed to
some other underlying difference, being inside the mita catchment should not
affect economic prosperity, institutions, or demographics prior to the mita's
enactment. In a series of specification checks, I first regress the log of the
23Results (not shown) are also robust to including higher order polynomials in elevation and

slope.
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mean district 1572 tribute contributio
the stunting regressions in Table II. I t
revenues allocated to rents for Spanis
salaries for local Spanish administrato
Finally, also using data from the 1572
the population shares of tribute payin
women as the dependent variables. Th
not show statistically significant diffe

estimated mita coefficients are small.

TABLE V

1572 Tribute and Population3
Dependent Variable
Share of Tribute Revenues
Log

Mean

Spanish

Spanish

Spanish

Indig.

Tribute Nobility Priests Justices Mayors Men Boys Females
(1) (2) (3) (4) (5) (6) (7) (8)

Panel

A.

Cubic

Polynomial

Mita 0.020 -0.010 0.004 0.004 0.003 -0.006 0.011 -0.009

in

(0.031) (0.030) (0.019) (0.010) (0.005) (0.009) (0.012) (0.016)
R2 0.762 0.109 0.090 0.228 0.266 0.596 0.377 0.599

Panel B. Cubic Polynomial in Distance to Potos

Mita 0.019 -0.013 0.008 0.006 -0.001 -0.012 0.005 -0.011

(0.029) (0.025) (0.015) (0.009) (0.004) (0.008) (0.010) (0.012)
R2 0.597 0.058 0.073 0.151 0.132 0.315 0.139 0.401

Panel C. Cubic Polynomial in Distance to Mita Bo

Mita 0.040 -0.009 0.005 0.003 -0.001 -0.011 0.001 -0.008

(0.030) (0.018) (0.012) (0.006) (0.004) (0.007) (0.008) (0.010)
R2 0.406 0.062 0.096 0.118 0.162 0.267 0.190 0.361

Geo. controls yes yes yes yes yes yes yes yes
Boundary F.E.s yes yes yes yes yes yes yes yes

Meandep.var. 1.591 0.625 0.203 0.127 0.044 0.193 0.204 0.544
Observations
aThe

65

dependent

65

65

65

variable

65

in

65

65

column

65

1

is

the

log

o

columns 2-5, it is the share of tribute revenue allocat
justices, and indigenous mayors (caciques), respective
composed of males (aged 18-50), boys, and females (o
longitude and latitude, panel B includes a cubic polyn
tal to Potosi, and panel C includes a cubic polynomial
All regressions include geographic controls and bound
capitals are less than 50 km from the mita boundary.
population and columns 6-8 weight by the square roo
from

mita

**5%,

and

districts.

Coefficients

that

are

***!%.
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To achieve credible identification, I exploit variation acr
cated near the mita boundary. If the boundary is an unu
timates may have little external validity. To examine thi
ordinary least squares to estimate the correlation betwee
main outcome variables (including those that will be exam
limiting the sample to districts located between 25 and 10
boundary. The estimates are quite similar to those obtaine
ifications (results available upon request). Moreover, corr
mita and living standards (measured by both consumption
lated along the entire mita boundary within Peru are con
with the effects documented above.24 In summary, the R
informative about the mita's overall impacts.
Why would the mita affect economic prosperity nearly
abolition? To open this black box, I turn to an investig
persistence.
4. CHANNELS OF PERSISTENCE

This section uses data from the Spanish Empire and Peruvian Republic to
test channels of persistence. There exist many potential channels, but to provide a picture that is both parsimonious and informative, I focus on three that
the historical literature and fieldwork suggest are important: land tenure, public goods, and market participation. The results document that the mita limited
the establishment of large landowners inside the mita catchment and, combined with historical evidence, suggest that land tenure has in turn affected
public goods provision and smallholder participation in agricultural markets.
The tables in the main text report three specifications, which use a cubic
polynomial in latitude and longitude, a cubic polynomial in distance to Potosi,
or a cubic polynomial in distance to the mita boundary. Table A.IH in the Supplemental Material reports results from the 14 additional specifications examined in Table III. In most cases, the point estimates across these specifications
are similar. When not, I note it explicitly.25
4.1. Land Tenure and Labor Systems
This section examines the impact of the mita on the formation of haciendas - rural estates with an attached labor force permanently settled on the
estate (Keith (1971, p. 437)). Critically, when authorities instituted the mita
24When considering observations in Peru within 50 km of any point on the mita boundary,
being inside the mita catchment is associated with 28.4 percent lower equivalent household consumption and an increase of 16.4 percentage points in the prevalence of stunting.
25 As in Table III, the more flexible specifications in Table A.III are less likely than the parsimonious ones to estimate statistically significant effects.
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in 1573 (40 years after the Spanish
yet formed. At the time, Peru was
ritory in which appointed Spaniard
labor services from the indigenous
(Keith (1971, p. 433)). Rivalries betw
the years following Peru's conquest
the encomienda system during the
nipulating land tenure to promote o
Specifically, Spanish land tenure p
of landed elites in mita districts, as
posed yielding their attached labor
state's principal labor market com
(1978)).27 Centrally, as Bolivian his
ulated, "Haciendas secluded peasant
nial society." Moreover, by protect
state promoted the ability of the in
scripts, who were paid substantiall
p. 120), Tandeter (1993, pp. 58-60
believed that protecting access to l
off demographic collapse (Larson (1
Morner (1978)). Finally, in return f
authorities were permitted to extr
claimed by large landowners (Garre
I now examine the concentration

1689 data are contained in parish r
Mollinedo and submitted by all par
compassed most of the study region
and the population within each sub

by

Horacio

Villanueva

Urteaga

(19

collected by the Cusco regional gove
stantial fraction of the study regio
population residing in haciendas (P
and 1850 are combined to form th

the 1940 Peruvian Population Cen
calculate the percentage of the rur

26Throughout the colonial period, royal po
revolutionary) landed class: landowners did
the most powerful colonial interest group
27For example, land sales under Philip VI
played a central role in hacienda formation
districts (Brisseau (1981, p. 146), Glave and
^When data are available for more than on
observation.
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TABLE VI

Land Tenure and Labor Systems3
Dependent Variable
Percent of

Haciendas per Rural Tributary Percent of Rural
1000 District Population in Population in
Haciendas per Residents Haciendas Haciendas Land Gini
District in 1689 in 1689 in ca. 1845 in 1940 in 1994

Panel
Mita -12.683*** -6.453** -0.127* -0.066 0.078

(3.221) (2.490) (0.067) (0.086) (0.053)
R2 0.538 0.582 0.410 0.421 0.245

Panel B. Cubic Polynomial in Distanc
Mita -10.316*** -7.570*** -0.204** -0.143*** 0.107***

(2.057) (1.478) (0.082) (0.051) (0.036)

R2 0.494 0.514 0.308 0.346 0.194

Panel C. Cubic Polynomial in Distance t
Mita -11.336*** -8.516*** -0.212*** -0.120*** 0.124***

(2.074) (1.665) (0.060) (0.045) (0.033)

R2 0.494 0.497 0.316 0.336 0.226

Geo. controls yes yes yes yes yes
Boundary F.E.s yes yes yes yes yes

Meandep.var. 6.500 5.336 0.135 0.263 0.783
Observations 74 74 81 119 181

aThe unit of observation is the district. Robust st
umn 1 is haciendas per district in 1689 and in colu
Urteaga (1982)). In column 3 it is the percentage of
(Peralta Ruiz (1991)), in column 4 it is the percenta
(Direction de Estadistica del Peru (1944)), and in co
a cubic polynomial in the latitude and longitude of
mial in Euclidean distance from the observation's d
Euclidean distance to the nearest point on the mita
ary segment fixed effects. The samples include dist
Column 3 is weighted by the square root of the dis
square root of the district's rural population. 58% o
column 3, 62% in column 4, and 66% in column 5. C
by the following system: *10%, **5%, and ***1%.

In Table VI, column 1 (number of
ber of haciendas per 1000 district r
concentration of haciendas in the 1
significant across specifications.29

29Given the mita's role in provoking po
measure is likely endogenous, but neverth
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tained in panel C, estimates that the
in subjected districts by 11.3 (s.e. =
erage mita districts contained only
demonstrates the discontinuity. Mor
bust support for a persistent impact.
the percentage of the rural tributary
20 percentage points (with estimates
is statistically significant across speci
ties persisted into the 20th century, w

of the rural labor force in haciendas that is somewhat smaller for 1940 than for

1845 - as can be seen by comparing panels (d) and (e) of Figure 2 - and not
quite as robust. The median point estimate is -0.12 (s.e. = 0.045) in panel C;
the point estimates are statistically significant at the 1% level in panels B and C,
but the longitude-latitude specification estimates an effect that is smaller, at
-0.07, and imprecise.
Table VI also documents that the percentage of the rural population in haciendas nearly doubled between 1845 and 1940, paralleling historical evidence
for a rapid expansion of haciendas in the late 19th and early 20th centuries.
This expansion was spurred by a large increase in land values due to globalization and seems to have been particularly coercive inside the mita catchment

(Jacobsen (1993, pp. 226-237), Favre (1967, p. 243), Nunez (1913, p. 11)).
No longer needing to ensure mita conscripts, Peru abolished the communal
land tenure predominant in mita districts in 1821, but did not replace it with

enforceable peasant titling (Jacobsen (1993), Dancuart and Rodriguez (1902,
Vol. 2, p. 136)). This opened the door to tactics such as the interdicto de adquirir,
a judicial procedure which allowed aspiring landowners to legally claim "aban-

doned" lands that in reality belonged to peasants. Hacienda expansion also

occurred through violence, with cattle nustling, grazing estate cattle on peasant lands, looting, and physical abuse used as strategies to intimidate peasants

into signing bills of sale (Avila (1952, p. 22), Roca-Sanchez (1935, pp. 242243)). Numerous peasant rebellions engulfed mita districts during the 1910s
and 1920s, and indiscriminate banditry and livestock rustling remained preva-

lent in some mita districts for decades (Jacobsen (1993), Ramos Zambrano
(1984), Tamayo Herrera (1982), Hazen (1974, pp. 170-178)). In contrast, large
landowners had been established since the early 17th century in non-mita districts, which remained relatively stable (Flores Galindo (1987, p. 240)).

In 1969, the Peruvian government enacted an agrarian reform bill mandating the complete dissolution of haciendas. As a result, the hacienda elite
were deposed and lands formerly belonging to haciendas were divided into
Agricultural Societies of Social Interest (SAIS) during the early 1970s (Flores
Galindo (1987)). In SAIS, neighboring indigenous communities and the producers acted as collective owners. By the late 1970s, attempts to impose collective ownership through SAIS had failed, and many SAIS were divided and
allocated to individuals (Mar and Mejia (1980)). The 1994 Agricultural Census
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(INEI (1994)) documents that when considering district
mita boundary, 20% of household heads outside the m
their land in the 1970s through the agrarian reform, v
mita catchment. Column 5, using data from the 1994 A
uments somewhat lower land inequality in non-mita d
consistent with those in columns 1-4, given that nonlarge properties that could be distributed to smallhold

reform.30

4.2. Public Goods

Table VII examines the mita's impact on education in 1876, 1940, and 2001,
providing two sets of interesting results.31 First, there is some evidence that the

mita lowered access to education historically, although point estimates are imprecisely estimated by the longitude-latitude RD polynomial. In column 1, the
dependent variable is the district's mean literacy rate, obtained from the 1876

Population Census (Direccion de Estadistica del Peru (1878)). Individuals are
defined as literate if they could read, write, or both. Panels B and C show a
highly significant mita effect of around 2 percentage points, as compared to an
average literacy rate of 3.6% in the region I examine. The estimated effect is
smaller, at around one percentage point, and not statistically significant, when
estimated using the more flexible longitude-latitude specification.32 In column
2, the dependent variable is mean years of schooling by district, from the 1940
Population Census (Direccion de Estadistica del Peru 1944). The specifications
reported in panels A-C suggest a long-run negative mita effect of around 0.2
years, as compared to a mean schooling attainment of 0.47 years throughout
the study region, which again is statistically significant in panels B and C. While
this provides support for a mita effect on education historically, the evidence
for an effect today is weak. In column 3, the dependent variable is individual years of schooling, obtained from ENAHO (2001). The mita coefficient is
negative in all panels, but is of substantial magnitude and marginally significant
only in panel A.33 It is also statistically insignificant in most specifications in Ta-

ble A.III. This evidence is consistent with studies of the Peruvian educational

30The 1994 Agricultural Census also documents that a similar percentage of households across
the mita boundary held formal titles to their land.

31 Education, roads, and irrigation are the three public goods traditionally provided in Peru
(Portocarrero, Beltran, and Zimmerman (1988)). Irrigation has been almost exclusively concen-

trated alone the coast.

32In some of the specifications in Table A.III in the Supplemental Material that interact the
RD polynomial with the mita dummy, the estimated mita effect is near 0. This discrepancy is
explained by two mita districts with relatively high literacy located near the mita boundary, to
which these specifications are sensitive. When these two observations are dropped, the magnitude
of the effect is similar across specifications.

33Data from the 1981 Population Census (INEI (1981)) likewise do not show a mita effect on
years of schooling. Moreover, data collected by the Ministro de Education in 2005 reveal no sys-
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TABLE VII

Education3
Dependent Variable
Mean Years Mean Years

Literacy of Schooling of Schooling

Mita

1876

1940

(1)

(2)

Panel

-0.015

2001

(3)

A.

-0.265

Cubic

-1.479*

(0.012) (0.177) (0.872)
R2

0.401

0.280

Panel

Mita

-0.020***

B.

0.020

Cubic

-0.181**

-0.341

Polyn

(0.007) (0.078) (0.451)
R2
Mita

0.345

0.187

0.007

Panel
C.
Cubic
Polyno
-0.022*** -0.209*** -0.111

(0.006) (0.076) (0.429)
R2

0.301

0.234

0.004

Geo. controls yes yes yes
Boundary F.E.s yes yes yes

Meandep.var. 0.036 0.470 4.457
Clusters
95
118
52
Observations 95 118 4038
aThe

unit

of

observation

is

the

district

adjusted for clustering by district, are i
(Direcci6n de Estadistica del Peru (1878
del Peru (1944)), and individual years o
polynomial in the latitude and longitude
in Euclidean distance from the observati
Euclidean distance to the nearest point on
ary segment fixed effects. The samples i
Columns 1 and 2 are weighted by the sq
districts in column 1, 63% in column 2, a
are

denoted

by

the

following

system:

*1

sector, which emphasize n
Portocarrero and Oliart (1
What about roads, the oth

mita's impact using a GIS ro
porte (2006). The map class

tematic differences in primary or
of data from a 2006 census of sch
mita on school infrastructure or t
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TABLE VIII
Roads3

Dependent Variable
Density of

Density of Density of Paved/Gravel
Local Road Regional Road Regional
Networks

(1)

Mita

Networks

(2)

Panel

0.464

-29.276*

Roads

(3)

A.

Cubic

-22.426*

(18.575) (16.038) (12.178)
R2

Mita

0.232

0.293

Panel

-1.522

B.

0.271

Cubic

-32.644***

-30.698***

Poly

(12.101) (8.988) (8.155)
R2

Mita

0.217

0.271

Panel

0.535

C.

0.256

Cubic

-35.831***

Polyn

-32.458***

(12.227) (9.386) (8.638)
R2

0.213

0.226

0.208

Geo. controls yes yes yes
Boundary F.E.s yes yes yes
Meandep.var. 85.34 33.55 22.51
Observations

185

185

185

aThe
unit
of
observation
is
the
dist
as
total
length
in
meters
of
the
resp
ters
squared.
They
are
calculated
usi
includes
a
cubic
polynomial
in
the
l
bic
polynomial
in
Euclidean
distance
polynomial
in
Euclidean
distance
to
trols
and
boundary
segment
fixed
e
mita

boundary.

denoted

by

66%

the

of

the

following

observation

system:

*

carrozable,
which
transla
that
a
vehicle
can
be
dri
(2006)).
The
total
length
surface
area
(in
kilomet

Column
1
of
Table
VIII
networks,
which
consist
quired
in
interpreting
t
operating
since
1997,
ha
in
marginalized
areas
of
regional
road
networks,
umn
2
in
panel
A
estim

This content downloaded from 132.200.132.34 on Wed, 30 May 2018 14:35:52 UTC
All use subject to http://about.jstor.org/terms

1894 MELISSA DELL

roads by a statistically significant -29
kilometer of district surface area (s.e
cients are similar, at -32.6 and -35.8,
1% level. This large effect compares to
of 20. Column 3 breaks down the resul
ity road types - paved and gravel - and

If substantial population and econo

along roads, the relative poverty of m
ing. While many of Peru's roads were

1940 and 1990, aggregate population

lation between 1940 district populatio
gravel roads, measured in 2006, is 0.58
1993 population density, it remains at

In summary, while I find little evidence

cess to schooling, there are pronounce
mita boundary. Consistent with this ev
presence of large landowners provided
aged public goods provision.35 Because
tricts controlled a large percentage of
property rights were secure, it is pro
to investing in public goods than thos

historical evidence indicates that these landowners were better able to secure

roads, through lobbying for government resources and organizing local labor,
and these roads remain today (Stein (1980, p. 59)).36

4.3. Proximate Determinants of Household Consumption
This section examines the mita's long-run effects on the proximate determinants of consumption. The limited available evidence does not suggest differences in investment, so I focus on the labor force and market participation.37
Agriculture is an important economic activity, providing primary employment
for around 70% of the population in the region examined. Thus, Table IX begins by looking at the percentage of the district labor force whose primary
occupation is agriculture, taken from the 1993 Population Census. The median
34 18% of mita districts can be accessed by paved roads versus 40% of non-mita districts (INEI
(2004)).
35 The elasticity of equivalent consumption in 2001 with respect to haciendas per capita in 1689,
in non-mita districts, is 0.036 (s.e. = 0.022).

36The first modern road building campaigns occurred in the 1920s and many of the region's
roads were constructed in the 1950s (Stein (1980), Capunay (1951, pp. 197-199)).
37Data from the 1994 Agricultural Census on utilization of 15 types of capital goods and 12
types of infrastructure for agricultural production do not show differences across the mita boundary, nor is the length of fallowing different. I am not aware of data on private investment outside
of agriculture.
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TABLE IX

Consumption Channels3
Dependent Variable

Agricultural Household Member

Percent of District Household Sells Employed Outside
Labor Force in Part of Produce in the Agricultural
Agriculture- 1993 Markets- 1994 Unit- 1994

Mita

Pane

0.211

-0.074**

-0.013

(0.140) (0.036) (0.032)
R2
Mita

0.177

0.176

0.010

Panel
B.
Cubic
Polynom
0.101 -0.208*** -0.033

(0.061) (0.030) (0.020)
R2
Mita

0.112

0.144

0.008

Panel
C.
Cubic
Polynomi
0.092* -0.225*** -0.038**

(0.054) (0.032) (0.018)
R2

0.213

0.136

0.006

Geo. controls yes yes yes
Boundary F.E.s yes yes yes

Meandep.var.
Clusters

0.697

179

0.173

178

0.245

182

Observations 179 160,990 183,596

a Robust standard errors, adjusted for clustering by district in
variable in column 1 is the percentage of the district's labor forc
(1993)), in column 2 it is an indicator equal to 1 if the agricultu
and in column 3 it is an indicator equal to 1 if at least one mem
outside the agricultural unit (INEI (1994)). Panel A includes a cu
observation's district capital, panel B includes a cubic polynomia

capital to Potosi, and panel C includes a cubic polynomial in E

boundary. All regressions include geographic controls and bound
the square root of the district's population. 66% of the observatio

and 69% in column 3. Coefficients that are significantly differ
*10%, **5%,and***l%.

point estimate on mitad is equal to 0.10 and marginally significant only in panel
C, providing some weak evidence for a mita effect on employment in agriculture. Further results (not shown) do not find an effect on male and female
labor force participation and hours worked.

The dependent variable in column 2, from the 1994 Agricultural Census,
is a dummy equal to 1 if the agricultural household sells at least part of its
produce in market. The corpus of evidence suggests we can be confident that
the mita's effects persist in part through an economically meaningful impact on
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agricultural market participation, alt
is difficult to convincingly establish

mechanics

of

RD.

The

cubic

longitu

run mita effect of -0.074 (s.e. = 0.036
compares to a mean market participa
magnitude of this estimate differs su

polynomial

in

distance

to

Potosi

(p

polynomial in distance to the mita b
also contrasts to the estimate from o
to districts bordering the boundary
The surface plots in Figure 3 shed s
latitude point estimate is smaller. Th
latitude-market participation rate" s
ipation dummy on the mita dummy

ear

polynomial

in

longitude-latitud

quadratic polynomial in longitude-la
and a cubic polynomial in longitudeis seen from the side, appearing as a
values. In the surface plot with the c
regression in panel A, the function
of magnitude, near the mita boundar
of the steep variation near the bound
discontinuity. The single-dimensional
dom to model the variation near th
which specification produces the mos
ification will not necessarily yield a
sider the stylized case of an equation
nomial with as many terms as obser
fits the data with a discontinuity ter
mita

effect

is.

On

the

other

hand,

flexi

cations do not have enough degrees
changing unobservables. While there
at the peak of the cubic polynomial
steeply in this region, it is difficult
attributable to the discontinuity and
estimates in Tables IX and A.III are m

38 1 show three-dimensional surface plots, i
predicted values can be seen more clearly and
39Note, however, that the relatively large
study

region,

is

near

the

cluster

of

corner of the mita area.
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Figure 3. - Plots of predicted values from regressing a market participation
mita dummy and various degrees of polynomials in longitude and latitude. Se
detailed description.
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possible mita effects consistent with
nomically meaningful mita effect on
A mita effect on market participatio
networks, particularly given that re
connect poor road infrastructure to h

ticipation, and reduced household i
(2001), Agreda and Escobal (1998)).41
tural producers in mita districts sup
laborers rather than by producing f
variable is an indicator equal to 1 if
participates in secondary employmen
from

the

1994

Agricultural

Census.

Esti

effect on participation in secondary
Could residents in mita districts hav
economy, rather than being constra
Shining Path, a Maoist guerilla movem
gion during the 1980s, this hypothes
power occurred against a backdrop of
the movement's attempts to reduce
and unsuccessful where attempted (M
Recent qualitative evidence also und
citizens I spoke with while visiting ei
mita provinces were acutely aware t

^The specifications interacting the mita dum
tance to the mita boundary, reported in Ta
Graphical evidence suggests that these specif
41 In my sample, 33% of agricultural househ
median participate in markets, as compared
the median. Of course, there may also exist o
market participation. Data from the 1994 A
household landholdings is somewhat lower in
side (at 1.4 hectares). If marketing agricultur
small
42

farmers

Many

of

in

the

non-mita
factors

districts

linked

to

may

the

find

mita

i

(po

defined property rights, and poverty) are he
Shining Path (Comision de la Verdad y Reco
Palmer (1994)). Thus, I tested whether there
upon request). To measure the intensity of
constitution that stipulates that when more
thorities cannot be renewed (Pareja and Gat
nicipal elections, Shining Path operatives enc
(McClintock (1998, p. 79)). I find that a mita e
points (s.e. = 0.031), suggesting greater suppor
tricts. Moreover, estimates show that a mita
not renewed by a highly significant 43.5 perc
10 years after Shining Path's defeat, and ther
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others. When discussing the factors leading to the obs
ences, a common theme was that it is difficult to t
kets. Thus, most residents in mita districts are engaged
Agrarian scientist Gonzales Castro (2006) argued, "Som
favored, with the government - particularly during t
campaign in the early 1950s - choosing to construct r
and completely ignore others." At the forefront of the
sion in the (primarily mita) province of Espinar is "to a
system of modern roads to regional markets" Espinar

(2008). Popular demands have also centered on roads

(the mita district) Have made international headlines w
volving over 10,000 protestors culminated with the lyn
whom protestors accused of failing to deliver on prom
access road and build a local market (Shifter (2004)).
5. CONCLUDING REMARKS

This paper documents and exploits plausible exogenous variation in the assignment of the mita to identify channels through which it influences contemporary economic development. I estimate that its long-run effects lower household consumption by around 25% and increase stunting in children by around
6 percentage points. I then document land tenure, public goods, and market
participation as channels through which its impacts persist.
In existing theories about land inequality and long-run growth, the implicit
counterfactual to large landowners in Latin America is secure, enfranchised

smallholders (Engerman and Sokoloff (1997)). This is not an appropriate

counterfactual for Peru, or many other places in Latin America, because institutional structures largely in place before the formation of the landed elite did
not provide secure property rights, protection from exploitation, or a host of
other guarantees to potential smallholders. Large landowners - while they did
not aim to promote economic prosperity for the masses - did shield individuals from exploitation by a highly extractive state and did ensure public goods.
This evidence suggests that exploring constraints on how the state can be used
to shape economic interactions - for example, the extent to which elites can

employ state machinery to coerce labor or citizens can use state guarantees
to protect their property - is a more useful starting point than land inequality
for modeling Latin America's long-run growth trajectory. The development of
general models of institutional evolution and empirical investigation of how
these constraints are influenced by forces promoting change are particularly

central areas for future research.
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